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Pursuant to this Notice of Institutional Controls (“Notice”), Jordan Bluffs Inc., a Utah
corporation and Jordan Bluffs II L.C., a Utah Limited Liability Company (“Fee Owner”) of that
certain project known as Jordan Bluffs to be developed on real property located in Midvale City,
Salt Lake County, Utah, as more particularly described in Exhibit A attached hereto and
incorporated herein by this reference (the “Project”), hereby provides notice of the matters
described herein to all subsequent owners, developers and other persons who may hereafter
acquire any interest in the Project.

RECITALS:

WHEREAS, the Project is located on the former Sharon Steel Superfund Site which has
been remediated under the supervision of the Environmental Protection Agency (“EPA”); and

WHEREAS, the EPA has permitted the redevelopment of the Project subject to
compliance with certain institutional controls as set forth in the Institutional Control Process Plan
approved by the EPA, the Utah Department of Environmental Quality and adopted by the
Midvale City Council on May 4, 2004, as it may be amended from time to time (“Institutional
Control Process Plan™); and

WHEREAS, future development of the Project is subject to compliance with the
Institutional Control Process Plan, which is on file and available for review with Midvale City.

NOW, THEREFORE, Fee Owner hereby provides notice to all persons interested in acquiring
any interest in the Project of the following requirements:

All future development within the Project is subject to compliance with the Institutional
Control Process Plan and shall demonstrate conformance with the applicable provisions of the
Institutional Control Process Plan;

A Site Modification Plan (“SMP”) has been prepared to outline general construction

practices for redevelopment within the Project and is attached as Exhibit B to the Institutional
Control Process Plan.
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DATED this * /8 'O day ofm a0\ , 2005.

“Fee Owner”
Jordan Bluffs, INC., Jordan Bluffs I L.C., a
a Utah corporation Utah Limited Liability Company
e By: 1Q7'<7
J %W Jason lvins
President Manager
STATE OF UTAH )
sS.
COUNTY OF SALT LAKE )

The foregoing instrument was subscribed, sworn to and acknowledged before me this
[ & day of _ﬁhm\.\ , 2005, by Jason Ivins, acting in the capacity of President
for Jordan Bluffs, Inc., a Utah corporatlon who acknowledged the forgoing was executed by

| ﬁ.“,““”gﬁlmon L KEARNS] /%
,.. B3\ NOTARY PUBLIC  STATE of UTAH /@

64 EAST 6400 SOUTH # 100

MURRAY UT 84107 (iary Public
COMMISSION EXPIRES: 04-05-2005
STATE OF UTAH )
88.
COUNTY OF SALT LAKE )

The foregoing instrument was subscribed, sworn to and acknowledged before me this
[ day of M e\ , 2005, by Jason Ivins, acting in the capacity of Manager
of Jordan Bluffs I[I L.C., a Utah limited liability company, who acknowledged the forgoing was
executed by authority.

S SHARON L. KEARNS

AR\ NOTARY PUBLIC + STATE of UTAH

' 64 EAST 8400 SOUTH # 100
MURRAY UT 84107

COMMISSION EXPIRES: 04-05-2005
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Exhibit “A”

Beginning at a point that lies North 00 degrees 29°40” West 335.21 feet along the Section Line
from the Southeast Corner of Section 35, Township 2 South, Range 1 West, Salt Lake Base and
Meridian and running thence North 00 degrees 29°40” West 1803.42 foet along said Section Line to
the Northerly bank of the Galena Canal; thence along a fence line marking said Northerly bank the
following (8) courses: North 58 degrees 43°52” West 280.03 feet, and North 20 degrees 38°28”
West 50.85 feet, and North 03 degrees 23°34” West 140,14 feet, and North 14 degrees 03°34” West
230.09 feet and North 02 degrees 50°06” West 70.43 feet, and North 08 degrees 28°42” East 112.58
feet, and North 12 degrees 21°11” West 52.85 feet, and North 39 degrees 54°40” West 125.53 feet;
thence leaving said Northerly bank North 77 degrees 21°33” East 407.53 feet along a fence
marking the North line of the Midvale Packing Company property to the East line of said Section
35; thence North 00 degrees 12°34” East 635.25 feet along said East line; thence along an existing
fence line the following (4) courses: North 89 degrees 39°38” West 628.13 feet, and North 44
degrees 57°24” West 294.72 feet, and North 01 degrees 34°34” West 118.60 feet, and North 87
degrees 09°51” East 61.15 feet to an existing fence line marking the West line of Holden Street;
thence North 00 degrees 22°30” West 562.48 feet along said fence line; thence along fence an
existing fence line the following (2) courses: South 89 degrees 40°06” West 234.95 feet, and North
00 degrees 39°00” West 178.80 feet to the centerline of Lennox Street; thence South 89 degrees
51°10” West 13.37 feet along said centerline; thence North 00 degrees 22°38” West 145.00 feet;
thence North 89 degrees 51°10” East 67.00 feet to an existing fence line; thence North 00 degrees
22°38” West 153.75 feet along said fence line; thence South 89 degrees 51°10” West 152.07 feet;
thence North 00 degrees 17°44” West 412.35 feet along an existing fence line to the South right-of-
way line of Center Street as deeded to the State Road Commission of Utah; thence along said South
right-of-way line the following (10) courses: South 84 degrees 59°59” West 327.17 feet, and South
77 degrees 33°30” West 153.21 feet, and South 85 degrees 15°24” West 147.80 feet, and North 81
degrees 32°25” West 102.50 feet to a point on a 4861.15 foot radius non tangent curve to the left,
(radius bears South 05 degrees 59’56 East), and along the arc of said curve 494.28 feet through a
central angle of 05 degrees 49°33”, and South 59 degrees 42°12” West 103.69 feetto a point on a
4829.15 foot radius non tangent curve to the left, (radius bears South 12 degrees 53°27” East), and
along the arc of said curve 195.95 feet through a central angle of 02 degrees 19°30”, and South 74
degrees 46’34 West 146.30 feet, and South 81 degrees 38°00” West 249.51 feet, and South 74
degrees 43°59” West 64.19 feet to a point on the West bank of the Jordan River; thence leaving
said South right-of-way line and running along said West bank the following (6) courses: South 05
degrees 54°45” West 189.03 feet, and South 04 degrees 52°14” East 66.01 feet, and South 28
degrees 15°14” East 307.98 feet, and South 15 degrees 41°49” East 136.97 feet, and South 05
degrees 35°12 East 145.35 feet, and South 37 degrees 43’31 East 42.50 feet; thence leaving said
West line South 47 degrees 59°09: East 30.66 feet; thence along the Jordan River the following (7)
courses: South 124.58 feet, and South 03 degrees 53°39” West 154.63 feet, and South 07 degrees
17°20” West 282.82 feet, and South 05 degrees 00°36” East 1109.12 feetto a point on a 4000.00
foot radius non tangent curve to the left (radius bears North 85 degrees 01°00” East), and along the
arc of said curve 1395.88 feet through a central angle of 19 degrees 59°40”, and South 24 degrees
58°40” East 838.81 feet, and North 88 degrees 37°38” East 1286.49 feet; thence South 80 degrees
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30°01” East 105.53 feet to the North bank of the Jordan River; thence along said North bank the
following (7) courses: South 20 degrees 33°59” East 64.11 feet, and South 18 degrees 07°28” East
08.62 feet, and South 35 degrees 42°23” East 85.29 feet, and South 75 degrees 55°41” East 171.55
feet, and North 38 degrees 00’44 East 59.69 feet, and North 23 degrees 47°27” East 47.77 feet,
and South 59 degrees 54°19” East 55.73 feet; thence leaving said North bank North 24 degrees
04°44” East 75.08 feet to an existing fence line marking the North boundary of Fur Breeders
Agricultural Cooperative property; thence South 65 degrees 55°16” East 317.16 feet along said
fence line to the point of beginning.

Less and excepting any and all portions lying within the legal bounds of the Jordan River,
Also less and excepting any and all portions lying within the legal bounds of 7800 South street.

2)- 35- Hon - 0IS -400!
2. 1-35 -4o0 - 015 _qo02
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1.1

1.2

INTRODUCTION

ERM-Rocky Mountain, Inc. (ERM) has prepared this Site Modification
Plan for Redevelopment (“Plan”) on behalf of its clients Joel Kester,
Benjamin Magelsen and James Telaroli, who are in the process of forming
an entity and adding additional members (hereafter referred to as the
“Development Group”) to acquire and redevelop the Sharon Steel
Superfund Site in Midvale, Utah (the “Site”). This Plan has been prepared
for submittal to the U.S. Environmental Protection Agency (EPA) and the
Utah Department of Environmental Quality (UDEQ) (hereafter referred to
as the ” Agencies”) for review and approval prior to taking the next steps
toward purchasing the property for redevelopment.

PLAN ORGANIZATION

This Plan has been organized in the following five sections, consistent
with discussions between the Development Group and the Agencies.

» Section 1 - Introduction, presents the Plan purpose, and Site
background and regulatory status.

* Section 2 ~ Scope of Site Modifications, describes the proposed
redevelopment plan, and identifies aspects of the work that will
require controls to satisfy the ROD.

¢ Section 3 ~ Engineering Controls, describes the engineering controls
to be incorporated into redevelopment planning, design, and
construction,

¢ Section 4 - Quality Assurance, presents the quality assurance
requirements associated with redevelopment.

¢ Section 5 - Redevelopment Schedule, presents the Development
Group'’s estimated schedule for Site redevelopment.

PLAN PURPOSE

The Development Group has taken appropriate actions to establish its
bona fide prospective purchaser (“BFPP”) status under CERCLA § 101(40)
and § 107(r). This Plan identifies the technical issues associated with
redevelopment of the Site, which must be observed by the Development

ENVIRONMENTAL RESOURCES MANAGEMENT l UAU035008 (\SITE MOD WORK PLAN.DOC
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1.3

Group, in order to establish and maintain its BFPP liability protection.
Achievement and maintenance of the BFPP status will require the
Development Group to complete its work in a manner consistent with the
requirements of the Record of Decision (“ROD”) prepared for the
property in December 1993,

The purpose of this Plan is to identify the requirements that will ensure
that no material modifications to the ROD result from redevelopment, and
that the integrity and effectiveness of the remedy completed under the
ROD will be maintained despite redevelopment. The Development
Group anticipates that these objectives will be accomplished through the
Agencies' review and approval of this Plan. The overall intent of the Plan
is to identify potential impacts associated with redevelopment, and define
the engineering controls to be used for protection of the original Site
closure, human health, and the environment.

SITE BACKGROUND AND REGULATORY STATUS

The Sharon Steel Superfund site is an approximately 260-acre parcel that
was historically used for ore milling and smelting lead, copper, zinc, and
other metal sulfides. The milling operations were conducted from as early
as 1906 until 1971; smelting ceased in the late 1950s. Over 10 million tons
of mill tailings containing concentrations of lead, arsenic, cadmium,
chromium, copper, and zinc were deposited on the site. Windblown mill
tailings were also deposited over several hundred acres of residential
property in Midvale. The UDEQ became involved at the site in 1982.
Subsequent testing found elevated levels of heavy metals such as lead and
arsenic in the site tailings and ground water. The site was listed on the
CERCLA National Priorities List (NPL) in 1990, and a CERCLA Remedial
Investigation/Feasibility Study (RI/FS) was performed. EPA issued the
final ROD for the site in 1993. The following cleanup activities were
completed by either the EPA or UDEQ:

¢ Fencing the site and stabilizing the banks of the Jordan River
¢ Demolition of old mill buildings

e Excavation of tailings and contaminated soil from the mill and wetland
areas

¢ Backfilling mill and wetland areas with clean fill
» Restoration of the non-jurisdictional wetlands

* Consolidation of tailings and contaminated site soil in the area of the
former tailings ponds and subsequent regrading and capping

ENVIRONMENTAL RESOURCES MANAGEMENT 2 UAU035008.0SITE MOD WORK FLAN.DOC
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» Installation of a ground water interception trench

s Installation of ground water monitoring wells along the perimeter of
the site

Current operations and maintenance activities include ground water
monitoring and monitoring of the cap integrity, which is performed by the
UDEQ. As per the ROD, the UDEQ and EPA could institute a ground
water pump and treat system at the northern and/ or western site
boundaries, if needed. The EPA has stated that they plan to delete the site
from the NPL.

The Site background information and basis for design of the engineering
controls presented in this Plan were developed based on ERM's review of
available documents pertaining to this Site. A list of the reference
materials is presented in Appendix A to this plan.

ENVIRONMENTAL RESOURCES MANAGEMENT 3 U:\W035008.0\8ITE MOD WORK PLAN DOC
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2.2

SCOPE OF SITE MODIFICATIONS

This section provides a brief summary of the proposed Site
redevelopment plan, followed by descriptions of the Site restrictions and
activities that will require engineering controls to ensure the integrity of
the existing closure system.

SUMMARY OF REDEVELOPMENT PLAN

The Development Group is considering a mixed land use community for
the Site, which may include uses such as regional commercial,
office/commercial, business park/industrial, and a variety of residential
uses (e.g., high, medium-high, medium, and low density). The
community will include numerous parks and open spaces, and will likely
include a neighborhood town center. The Development Group retained
David Jensen Associates, Inc. of Denver, Colorado to prepare a conceptual
plan for the Site. A drawing of this redevelopment concept is included as
Appendix B to this Plan.

RESTRICTIONS ON SITE MODIFICATION

In accordance with the ROD, the Development Group must maintain
compliance with all land use restrictions established or relied on in
connection with the Sharon Steel remedy, and must not impede the
effectiveness or integrity of any institutional control employed in
connection with the Sharon Steel remedy. The land use restrictions and
institutional controls associated with redevelopment of the Site are listed
below:

e There is to be no use of ground water from the site

¢ There must not be structures that could damage the cap and influence
its ability to isolate the tailings and preclude water infiltration

¢ Structures will need to be placed outside of certain off-set restrictions
from the edges of the cap slopes (e.g., 60-foot off-set per BOR
recommendations)

* Vegetation on the cap must be approved by the Agencies upon
recommendations by geotechnical engineers and horticultural experts

+ Continued access will need to be provided to UDEQ for ground water
monitoring, cap and interceptor trench inspections, and possible

ENVIRONMENTAL RESOURCES MANAGEMENT 4 UAU035008.00SITE MOD WORK PLAN DOC
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2.3

maintenance activities during reasonable business hours and in
accordance with an agreed access easement

¢ Removal of contaminated soils or tailings will not be required, but may
be performed (if needed) to facilitate redevelopment activities in
certain areas (e.g., utility corridors); any materials removed will be
managed/disposed appropriately

e The Agencies will defer to Midvale as to the types and mix of uses on
the capped area, and are in agreement that residential uses are
appropriate on the cap as long as the cap integrity is protected

» Restoration or reconstruction of the cap will not be required, except
during site modification construction activities approved by the
Agencies and Midvale City, or by future property owners if they
damage the liner system

o The wetland area shown on the Final Site Plan, Drawing No. 1556-418-
13 located on the southeast portion of the property will be left in its
restored condition subject to the provisions outlined in Section 2.8 of
this document

SITE GRADING

Redevelopment will require the placement of earth fill and some
excavations to prepare the land for structures and other proposed
infrastructure. The Development Group will generally work within the
existing grades to the extent possible, as a means of minimizing the cost
for earth movement and to limit potential impacts to the multi-layer cap
system (where the cap is present). Placement of fill within the valleys will
likely be performed to help level the site and for cover over utilities, which
may be oriented within these valleys. The Development Group intends to
add fill soil over the existing liner system to the extent practical to
preclude or at least minimize cap penetrations. Figure 2-1 shows the
existing site contours overlain on the conceptual redevelopment plan
prepared by David Jensen Associates, Inc.

The current ridge and valley topography on the top of the cap consists of
elevation differences of up to 12 feet; hence, it is possible that the
maximum constructed fills at the site may be about 10 to 15 feet thick, if
the Development Group chooses to level the site. The minimum cover soil
thickness overlying the synthetic components of the cap will continue to
be two feet. The final grades will need to continue to remove rainwater
from the capped area in a controlled manner to preclude storm water
ponding on the cap and erosion of the cover soil. The final grades will
need to be sufficiently sloped to account for differential settlement such

ENVIRONMENTAL RESOURCES MANAGEMENT 5 AU035008 (\SITE MOD WORK PLAN.DOC
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2.6

that storm water can be diverted over the life of the development. The
Agencies will expect to review and approve the final site contours.

UTILITY INSTALLATIONS

Redevelopment will involve installation of general utilities required to
serve light industrial, commercial, and residential communities. These
will include general city services such as water, sanitary sewer, and storm
drain utilities. They will also include power utilities including electrical
and natural gas lines, and telecommunication services such as telephone,
cable, and fiber optics.

Although efforts will be made to orient utilities and import fill such that
cap penetrations are limited, it is likely that some utility lines (especially
main lines) will require excavations that penetrate sections of the
geosynthetic cap materials. The Development Group will observe
appropriate protocols (e.g., original Technical Specifications) for opening
(i.e., cutting) the liner, properly managing contaminated soil,

replacing/ repairing the geosynthetic components, ensuring proper
backfill of the excavations, and sloping the utility trenches to allow water
removal from the liner surface. The Agencies will expect to be informed
of all liner openings, and they will provide written permission prior to
any opening to ensure appropriate inspection and documentation of the
liner reconstruction.

GEOTECHNICAL INVESTIGATIONS

The Development Group anticipates that additional geotechnical
investigations will be required for final engineering for the
redevelopment. This will include performance of soil borings through the
cap to sample and assess the geotechnical properties of the tailings,
contaminated soil, and debris relative to the planned structures to be
placed on the cap. The number and locations of geotechnical borings will
be limited to the extent reasonable to facilitate a safe interpretation of
subsurface conditions. Geotechnical boreholes that penetrate the cover
soil and/or liner will be properly repaired.

STRUCTURAL FOOTINGS

Structures at the site will likely vary in height from single story to perhaps
as tall as four stories. The building sizes and footing pressures for

ENVIRONMENTAL RESOURCES MANAGEMENT 6 U:\U035008.00ITE MOD WORK PLAN.DOC
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Table 2-1

different areas of the site will be based on the footing dimensions and
allowable bearing capacities of the foundation soils. Some structures will
likely be completed entirely above grade, while others may include
basements. The below grade structures will either be completed outside
of the capped area, or in such a manner within the capped area that the
liner system is not damaged, soil remains isolated, and surface water
cannot infiltrate through the cap. The buildings will be complemented
with associated parking, roadways, and open spaces.

The structures will be designed for construction using appropriate
materials that are consistent with the footing dimensions and allowable
soil bearing capacities. The building loads will likely be transmitted to the
ground surface via spread footings, wall footings, and/or slab
foundations. Table 2-1 summarizes the typical maximum loads
associated with the various structure types proposed for the Site.

Maximum Loads Expected from Proposed Structures

Structure Description Column Load Continuous Wall Floor Slabs on

(int/ext) Load Grade

One Story

Commercial 50/25 k 25k/ft 150 psf

Residential 20k 15 k/ft 100 psf
Two Story

Commercial 210/110k 40k/ft 150 pst

Residential 45k 25k/ft 100 psf
Three Story

Commercial 370/220k 4.0k/ft 150 psf
Four Story

Commercial 590/325 k 4.0k/ft 150 pst
ENVIRONMENTAL RESOURCES MANAGEMENT 7 U:AJ035008 OASITE MOD» WORK PLAN BOC
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Assumptions:
Commercial Buildings: (30°-0" x 30°-0" bays, Composite steet fame @ floors and open web Joist @ reof)

Dead Load: Floor 80 psf
Roof 20 psf
Live Loads: Floor 80 psf {office}+ 20 psf (partitions)
Roof 30 psf (Snow)
Walls {Metal Studs Brick Veneer -16"-0” height Story)
1 story 25 kips
2-4 story 4.0 kips
Residential (20/-0” x 20/-0"" max bays, Wood framing @ floors and roof)
Dead Load: Floor 20 psf
Roof 15 psf
Live Loads: Floor 40 psf + 10 psf (int. partitions)
Roof 30 psf (Snow)
Walls (Wood Studs w/ Stucco-10°-0" height Story)
1 story 1.5 kips
2 story 2.5 kips

STORM WATER MANAGEMENT

Storm water on the capped area of the Site that does not evaporate (or
evapotranspirate) is currently managed through a series of parallel ridges
and valleys that transmit the water into drain pipes in the valleys that
trend from east to west at a slope of 1% or greater toward the Jordan
River. Precipitation is allowed to seep into the pervious soil where itis
intercepted by the synthetic liner and drainage layers and diverted by
gravity flow toward the valley drains. The drains transmit the water to
the western edge of the capped area, down the slope, and to discharge
points along the Jordan River. Some storm water is also diverted toward
the wetland area on the south side of the Site.

The proposed redevelopment is expected to result in additional storm
water runoff due to more impervious surfaces. The Development Group
will account for this runoff and provide appropriate storm water
collection systems and retention basins (if needed) in accordance with the
Utah Pollutant Discharge Elimination System (UPDES) Phase II
requirements. Much of the additional runoff will come from roadways,
and will be managed through a curb and gutter system that diverts the
water to a below ground storm sewer system. This system will remove
storm water from the cap such that ponding above the cap and erosion of
the cover soil do not occur. Additional details are provided in Section 3.
The storm water will ultimately be discharged to the Jordan River, after
appropriate detention and sediment removal.

WETLAND AREA

The Final Site Plan, Drawing No. 1556-418-13 shows the proposed location
and size of wetlands (8.04 acres) to be restored to its native condition in
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accordance with the ROD. The Development Group will preserve these
wetlands and incorporate them into the open space of the proposed
redevelopment plans. The Development Group may prepare
redevelopment plans that include enhancements to the current wetlands.
Potential enhancements may include alterations in the vegetation types,
adding footpaths, and aerating the ponded water to promote circulation
as was intended in the original design. Any site modification that affects
the size of the wetlands will be remedied by providing like wetlands
located on the Development Group’s property contiguous to the wetlands
shown in the BOR's Final Site Plan. Thus preserving the designed size,
function and appearance of the wetland.

LANDSCAPING

The cap design includes a topsoil layer of six inches, plus 18 inches of
porous cover soil. The vegetative cover at present is restricted to shallow
rooted plants that will not reach the geosynthetic drainage and liner
materials through the total cover thickness of 24 inches. The Development
Group anticipates that additional soil will be placed over most areas of the
cap to bring the total thickness of cover soil up to five or more feet across
the capped portion of the site. Appropriate landscaping plants (ie.,
shrubs and trees) will be selected to ensure that the roots do not extend to
the depth of the synthetic liners. A list of recommended landscaping
plants has been prepared by G. Brown Design, Inc., a site design and
landscape architect, to present to the Agencies the types of vegetation that
may be used at the site without impacting the liner. This listing is
included as Appendix C of this plan.

Institutional controls will be employed by the Development Group to
preclude eventual property owners from penetrating the cap. Restrictive
covenants will be included in each property owners purchase agreement
that precludes excavations beyond an acceptable depth and unacceptable
vegetation types, based on the minimum cover soil thickness after
redevelopment. Any future damage to the cap caused by property
owners will be repaired at the property owners expense.

ACCESS PROVISIONS FOR AGENCY

The cap system is currently inspected on a periodic basis by the UDEQ,
and the Development Group understands that future operation and
maintenance activities will remain the UDEQ's responsibility. Hence,
accessibility will need to be maintained to areas of the cap that will require
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inspection, maintenance, and monitoring, both during redevelopment and
after redevelopment is completed. The Agencies will also require access
to the site during redevelopment to inspect the redevelopment activities,
especially those involving opening and resealing of the cap.

The current maintenance activities are described in the “Operation,
Maintenance, and Monitoring Manual for Sharon Steel Superfund Site,
Operable Unit 1”7 (October 2001). Redevelopment will likely alter some
operation, maintenance and monitoring (OMé&M) requirements for the
Site, such as inspection of fencing, signs, and locks for damage. However,
most of the OM&M requirements will remain unchanged, even though
the surface of the site will be significantly modified.

SITE PERMITS

Redevelopment of this Superfund site will require special coordination
with the Agencies, as is being sought through this Plan. This work will
also require the completion of traditional permit applications relevant to
this site. Itis anticipated that the following construction and
environmental permits will be required for this project from the listed
agencies:

* Zoning review and possible adjustments for the proposed land uses by
the Midvale City Planning & Zoning Commission and the Midvale
City Council

» Construction permit, including approval of public utility plans by the
Midvale City Public Works Department

¢ Construction storm water general permit from the UDEQ), Division of
Water Quality

» Utah Pollutant Discharge Elimination System (UPDES) permit for
discharge of storm water to the Jordan River from the UDEQ, Division
of Water Quaiity

» Dust Control Permit from the UDEQ, Division of Air Quality

e Agency approval (in writing) each time there is a cap disturbance that
requires penetration of the synthetic liner
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3.1

ENGINEERING CONTROLS

This section of the Plan describes the engineering controls to be employed
to protect the existing cover system during redevelopment. In general, the
same construction materials and methods used during the original Site
closure will be observed during redevelopment. The Design Drawings
and Technical Specifications for the original closure will be reviewed and
incorporated into the redevelopment design, where applicable. A copy of
the Technical Specifications from the original closure design are
incorporated as part of this plan and provided as Appendix D. However,
where current materials and methods of construction have been improved
since the original Sharon Steel closure, these methods may be employed in
place of the original construction plans and specifications, as approved by
the Development Group's Professional Engineer and the Agencies.

UTILITY CORRIDOR DEVELOPMENT

All utility lines (i.e., main and distribution lines) will be grouped within
corridors to simplify the routings of utilities, and to minimize the number
and size of penetrations through the multi-layer cap. The corridors will
include both wet and dry utilities with appropriate line spacings to satisfy
the utilities’ standard installation requirements.

It is anticipated that in most areas the utilities will be placed completely
within the fill material above the liner, but that penetrations into the liner
will be required at select locations. Fill soil will be placed over the
existing liner system to the extent practical to preclude or at least
minimize cap penetrations. In all cases, the utility lines will either be
installed within the fill above the liner, or the liner will be penetrated and
dropped such that the utilities are above the liner and backfilled with
clean soil. Figure 3-1 and Figure 3-2 show typical utility corridor cross
sections for each option. These figures show the minimum burial depth
and spacing requirements for the types of utilities expected for
redevelopment.

Where liner penetrations occur, appropriate protocols will be required for
repairing the liner and managing the contaminated soil removed for this
modification. These control procedures are described, respectively, in
Sections 3.3 and 3.10 of this Plan. Where liner penetrations are required
for utilities, the new liner materials will be placed at a grade (or slope) that
promotes drainage of percolating surface water in a direction parallel to
the utilities until the new corridor liners connect with the existing ridge
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3.2

and valley contours of the cap. Percolating water will eventually be
transmitted to the existing cap drainage pipes that carry water away from
the liner surface to the Jordan River. The specific locations and slopes of
utility corridors will be determined as part of the final design activities.

LIMITS ON LINER PENETRATIONS

Penetration of the existing liner system will be minimized to the extent
practical by the Development Group. Redevelopment activities may
result in the following types of liner penetrations:

¢ Geotechnical investigation borings
+ Building foundations
» Utility corridors

The geotechnical borings will be of limited number and result in a small
size hole in the liner (2 to 4 inches in diameter}. These penetrations can be
readily repaired as described in the next section.

The penetrations for utilities and footings will be more substantial.

Hence, the Development Group will carefully plan the locations of utilities
and building foundations to minimize the number and size of liner
penetrations. This will be accomplished during the final design process
by comparing the utility and building foundation locations (and required
depths) against the proposed fill thicknesses overlying the liner in those
locations. In general, the storm sewer grades will determine the
maximum depths of the utility corridors. The typical depths for utility
corridors are expected to range from 6 to 15 feet below ground surface
(bgs), depending on their locations relative to the existing ridge and valley
contours of the cap.

The minimum depth for shallow building foundations in the area will be
three feet bgs. Therefore, liner penetrations are expected at locations
where the fill thickness is less than six feet along utility routings and three
feet beneath building footings. A two-foot buffer above the liner will be
included in the design of footing and a minimum clearance of six inches
will be required for utilities placed above the liner. The Development
Group will apply appropriate judgment and value engineering to
determine where liner penetrations are essential and where placement of
additional fill may be used to preclude liner penetrations.
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3.3

LINER REMOVAL/REPAIR PROCEDURES

Where liner penetrations are performed, the existing liner components
will be cut along straight lines using a sharp blade or shears to ensure
quality repairs and connections to any new liner materials. The liner
system will be repaired in a manner consistent with the original Technical
Specifications, or using current methods and materials that improve upon
the original construction. The Technical Specifications (Appendix D)
describe the cap materials and installation procedures. The geosynthetic
clay liner (GCL), geomembrane liner, and geocomposite drain shall be of
the same materials (or approved equal) prescribed in the specifications.
The Agencies will be informed of all cap penetrations, and intrusive work
will not proceed until written permission is received from the Agencies so
that the repairs can be inspected and documented.

The geotechnical boreholes will be performed through the cover soil and
liner materials without removing the cover soil. Upon completion of each
borehole, the hole will be filled and closed in accordance with the rules for
ground water well abandonment (UAC R655-4-12).. The liner penetration
will then be uncovered by removing the cover soil with a smail, smooth-
bladed excavator and hand shovel. The liner penetration will then be
repaired in accordance with the Technical Specifications.

Larger liner penetrations for utility corridors and building footings will be
repaired by flapping the existing liner components into the excavations
and providing patches of like materials with appropriate overlaps and tie-
in completions per the Technical Specifications. The overlap requirements
for each of the liner components is a minimum of six inches. This concept
is shown in Figures 3-1 and 3-2 for a utility corridors and in Figure 3-3 for
building foundations.

Where the contours of the existing liner materials are lowered to account
for either utilities or building foundations, appropriate measures will be
designed and implemented to assure drainage of percolating water that
may collect in these depressed areas. An approach for draining utility
corridors was previously described in Section 3.1. Drainage around
building foundations will be accomplished by sloping the new liner
beneath the footings to collection points where piping can be added to
transmit the water to tie-ins with the existing liner drainage system.
Additional details for these connections will be provided in the final
design for any structures that require lowering of the liner.

Liner penetrations for building foundations may also be completed by
securing the cut liner materials to the footing with non-corrosive battens
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3.4

(e.g., stainless steel or hard plastic plates with mounting bolts). Figure 3-3
shows an example of this method of liner completion. This approach may
be applied for large wall footings that penetrate the liner, or for buildings
that extend all the way through the liner. In this later case, the existing
liner material will be battened against the outside walils of the structure,
and the building itself will become an integral part of the cap system. In
general, surface water will be diverted away from the footings using roof
drains and by sloping the land away from the buildings. However, an
additional water stop or epoxy seal will be applied to the liner/building
connection to ensure that water cannot migrate beneath the liner at these
locations. Additional details for these connections will be provided in the
final design for any structural footings that penetrate the liner.

GEOTECHNICAL EVALUATION

ERM has performed a separate, preliminary, geotechnical evaluation of
site conditions for the Development Group. A copy of this evaluation is
provided as Appendix D. Based on the types of strugtures proposed for
the Site and the available geotechnical data for the tailings and soil
materials beneath the cap, ERM believes that the proposed redevelopment
can be performed from a geotechnical perspective.

There are still some issues that warrant further investigation as part of the
redevelopment design; however, these issues are related only to certain
areas of the site and will be addressed during later phases of the design
process. These issues are listed below:

* Areas northeast of the tailings pile reportedly contain old building
foundations and basements that may require further investigation
prior to site development. Identification of the old building footings
and basements will enable construction contractors to incorporate
these findings into their expected demolition (if needed} and
redevelopment costs.

» The south side of the tailings pile was used as a fill repository; a
smaller area on the north side of the pile also served as a repository.
The materials placed in these areas will likely have different
geotechnical characteristics than the remaining area of the tailings.
Therefore, geotechnical investigations for site development will
include some additional soil borings and sampling in these areas,
particularly to assess potential settlement of materials.
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» Engineering analysis by the BOR showed that the expected placement
of fill materials and structural loads on the closed tailings pile will not
pose a detrimental impact to the protective cover over the tailings as
long as the loads are about 3,000 pounds per square foot, which is
approximately equal to 30 feet of common fill.

¢ The ground water level in the wetland area and low-land near the
Jordan River may influence the drainage and construction
requirements for structures in these areas because excavations will
likely extend into the shallow ground water.

* Slope stability analysis performed by the BOR in 1993 showed the
completed slopes to be stable, except under an earthquake load that
induces liquefaction of the saturated tailings. A revised slope stability
analysis will be performed following an updated geotechnical
investigation of current site conditions. The updated analysis will
include assessment of redevelopment loads at the top of the slope.

» Calculations performed by ERM show the allowable bearing capacity
for capped areas of the site to range from about 2,800 to 3,800 psf,
which is suitable for the types of structures planned for the site. The
factor of safety against bearing failure is a function of the structural
lIoad and foundation dimensions, which can be adjusted to fit within
this allowable range.

¢ The potential settlement induced by adding 5 to 30 feet of fill soil onto
the capped area may range from 0.05 to 0.39 feet. This is much less
than the deformation expected from the remediation loads that were
placed in 1997. Differential settlement is not expected to pose
significant development problems, as long as structures are not placed
across different sub-base materials (e.g., tailings and native soil).

¢ Redevelopment activities will account for the presence of the 1400-
foot-long interceptor trench located along the eastern side of the
tailings pile, outside the capped area. The interceptor trench collects
shallow ground water and spring water from the east side of the site
and diverts it to the wetland area. Redevelopment of the site will not
alter the trench’s ability to remove this water. The inceptor trench,
which is constructed with a synthetic liner on the west side and bottom
of the trench, will be protected in a manner similar to the cap liner.
The final redevelopment plan will be prepared to preclude (or at least
minimize) trench liner penetrations for utilities or footings in this area.
The surveyed docation of the interceptor trench is shown on existing
site drawings, and will be incorporated into the final redevelopment
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3.6

plans. The east edge of the cap and interceptor trench (per design
drawings) will be physically demarked on the land surface by a road
alignment or other feature to facilitate future site inspections.

SOIL PLACEMENT AND COMPACTION

In order to preserve the overall integrity of the geosynthetic cap
components, a minimum thickness of two feet of cover soil will be
maintained upon completion of redevelopment. A maximum soil cover
thickness of 30 feet was considered allowable over the geosynthetics,
based on the BOR design of the cap. The Development Group will apply
this 30-foot maximum thickness as a requirement for redevelopment,
although placement of this much soil over any portion of the cap is highly
unlikely.

The placement and compaction of soil will be governed by the original
closure Technical Specifications, where they are applicable. Additionally,
typical specifications of the public and private utility companies will be
observed for new utility lines (unless alterations are approved), and
appropriate structural fill specifications will be developed for soils placed
for building foundations. Development of these specifications at this time
is beyond the scope of this Plan.

LANDSCAPING LIMITATIONS

Redevelopment landscaping on the cap will be performed in a manner
that protects the integrity of the cover system. Appropriate vegetation
types will be selected for specific areas of the redevelopment based on the
amount of fill above the liner and the maximum root-penetration depth of
the vegetation. It is expected that vegetative cover will consist of grasses,
flowers, shrubs, and trees. A list of recommended landscaping plants and
their typical root depths has been prepared by G. Brown Design, Inc., a
site design and landscape architect, to demonstrate the types of vegetation
that may be used at the site without impacting the liner. This listing is
inciuded as Appendix C of this plan.

The Development Group anticipates that additional soil will be placed
over most areas of the cap to bring the total thickness of cover soil up to
five or more feet across the capped portion of the site. This additional soil
will generaily allow the planting of most types of vegetation because the
root depth of most plants, including many tree species, is less then one to
two feet bgs. The root systems of these plants are generally expected to
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3.8

terminate within the top one to two feet of soil, as the root systems require
conditions typically present at shallow depths, such as adequate oxygen
content (aerobic conditions) and soil moisture.

Any water features (e.g., ponds, fountains, etc.) included as part of the
landscaping will require additional liners to ensure that additional water
contained in the ponds does not have the potential to penetrate the cap.

The Development Group will develop and ensure adherence to
landscaping guidelines for the community. This will be accomplished by
incorporated landscaping restrictions into deed restrictions and the by-
laws of the community home-owner’s association. Inspections to ensure
compliance with the community by-laws will be provided by officers in
the home-owner’s association, as well as Midvale City and the Agencies
during their continued site inspections.

FIRE PREVENTION

The current Site OM&M Plan notes that the property owner shall
periodically inspect the property for accumulation of weeds, brush, and
other flammable vegetation, in accordance with Midvale City Codes. The
property owner is responsible for ensuring the site is mowed as often as
necessary to prevent a fire hazard.

The Development Group will perform inspections and preventative
maintenance to minimize the potential for fires at the site. During
construction activities, fire prevention will consist of proper training of
personnel, and limiting vehicular traffic to graded roads. Asan
emergency response measure, a water truck with hose and spray nozzle
will be maintained at the site. Additionally, maintenance and heavy
equipment vehicles will carry fire extinguishers to quickly respond to
fires.

The requirements for fire prevention will eventually diminish as the site is
developed, and fire protection service for the developed community will
be provided by the City of Midvale.

WETLAND PRESERVATION
Preservation of the wetland area will be assured by including design

offsets for structures from this area. Buildings shall not be placed within
20 feet of the wetland as defined in the Final Site Plan. Also, measures
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shall be taken to ensure protection of the influent and effluent
watercourses that connect the wetland area to the Jordan River.
Protections shall be provided to the subsurface interceptor trench that
borders the capped area on the east side and discharges shallow ground
water and spring water into the wetland area. Protective measures will
include specifications for the contractor to protect the influent and effluent
structures during redevelopment, and provision of rip rap or other apron
materials at the openings of culvert pipes to prevent vegetation growth
that could impede the flow of water to the wetlands. The Development
Group will consider the “Sharon Steel Wetland Plan” (June 1996),
prepared by Utah State University, as it looks to preserve the wetlands.

The Development Group intends to enhance the visual appearance of the
wetlands, without compromising its functional ability or size. These
enhancements may include alternative vegetation types, footpaths along
the edge of the wetlands, and aeration equipment (if needed) to promote
water circulation as was intended in the original design. Any
modifications that affect the size of the wetlands through site
enhancement will be replaced with like habitat located on the
Development Group’s property contiguous to the wetlands shown in the
Final Site Plan. Thus preserving the designed size for the wetland.

STORM WATER MANAGEMENT AND SOIL EROSION CONTROL

Storm water management planning will be required as part of the final
redevelopment design. Appropriate management methods will be
implemented for both the redevelopment (i.e., during construction) and
post-construction phases of the project in accordance with the UPDES
Phase Il requirements.

Potential increases in storm water runoff during construction will be
minimized to the extent possible through phased development of the Site.
The existing, surface vegetation and drainage features will not be
disturbed until necessitated by the redevelopment schedule. Temporary
storm water diversions and channels, erosion control devices, and
sediment retention ponds will be installed and maintained during
redevelopment. The storm water management and erosion control
methods will be as described in the Technical Specifications for the
original Site closure. Particular erosion control measures will be specified
and implemented during the handling of affected materials from beneath
the cap. If possible, excavated materials will be relocated directly to their
final destination to preclude the need for staging and protective measures.
However, if staging is required, the materials will be placed within

ENVIRONMENTAL RESOURCES MANAGEMENT 1 8 U:U035008.08ITE MOD WORK PLANDOC

BK 9107 PG 7743



3.10

plastic-lined berms to preclude erosion or migration of site constituents
via surface water runoff. Stockpiled soil will be covered with plastic at
times when precipitation is anticipated to preclude accumulation of
rainwater in the bermed staging areas. If rainwater does accumulate
where it may come in contact with affected soil/tailings, the water will be
allowed to evaporate if possible, and any sediment or residue will be
managed appropriately based on analytical testing, or it will be placed
back under the liner system. In the unlikely event that weather conditions
do not allow evaporation of the water, an alternative disposal or treatment
method may be identified, e.g., temporary storage in tanks, filtration, and
on- or off-site disposal {based on water quality testing).

Post-construction storm water management will be provided through
installation of a curb and gutter system that diverts the water to below
ground pipes. The pipes will carry the water primarily to the west side of
the property where it can be discharged either directly to the Jordan River
or to retention basins (if needed) prior to discharge to the river. The
retention basins will likely be placed on the land between the toe of the
tailings pile slope and the Jordan River; the detailed locations of the basins
will be determined as part of the final design.

The new storm water management system will overlap the existing
subsurface drainage pipe system that was installed for cap development,
and divert much of the water away from the liner system before it
percolated. However, there may be some areas where the new storm
water piping and existing subsurface drain system will need to be tied
together to most efficiently manage the water. This approach will likely
be applied on the western slope of the cap where the subsurface drains
daylight to convey water to the Jordan River. Details pertaining to these
connections will be provided in the Final Design.

Details pertaining to piping locations and connections, and the calculation
of post-construction storm water runoff rates and velocities, pipe sizes,
and retention pond volumes is beyond the scope of this Plan. However,
these evaluations will be performed as part of the final redevelopment
design.

MANAGEMENT OF CONTAMINATED SOIL FROM BENEATH THE
CAP

Contaminated soil and tailings removed from beneath the liner will be
managed in accordance with the Technical Specifications for the original
Site closure (Appendix D). Materials containing concentrations of arsenic
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greater than 70 mg/kg or lead greater than 500 mg/kg is above the action
level for the site, and must be managed appropriately. The Development
Group understands that there may be some soil materials exhibiting total
concentrations of these metals below the action levels, which are not
considered hazardous and may be used as fill during redevelopment. The
Development Group will retain all soil on the site, but any clean soil (i.e.,
below the action levels) may be used to {ill the lower portions of the
valleys above the liner. Soil above the action levels will be placed in a
constructed repository area beneath the liner, as described later in this
section.

Soil testing will be performed during utility corridor or foundation
excavations that penetrate the liner to segregate the clean and
contaminated materials. The Development Group will perform some
preliminary analysis of the near surface soil and tailings below the liner
during the geotechnical investigation to assess the concentrations of
arsenic and lead. Preliminary planning of the geotechnical investigation
include a total of 13 borings, eight of which would be through the liner
system into the tailings. This will provide a preliminary indication
whether there is a basis for testing the soil for segregation purposes.

The general approach for managing the soil will include the following
steps (in order):

e Temporary staging of the soil in stockpiles within plastic-lined berms

* Representative sampling and analysis of the soil for total lead and
arsenic concentrations to determine whether they exceed the Site
action levels

s If the soil does not exceed the action levels, the soil may be retained as
fill for redevelopment in Valley areas above the liner

¢ If the soil exceeds the action levels, the soil will be placed back under
the cap in a designed repository area

Based on the historical arsenic and lead concentrations for the site, the
Development Group anticipates that some soil and tailing materials
removed from beneath the liner will require replacement beneath the cap
in a new location. Therefore, the final redevelopment design will include
a repository area for consolidation of materials that exceed the action
levels. The repository will likely be created within one of the current
topographic valleys of the cap. The specific repository location will be
decided based on the redevelopment schedule for different areas of the
cap, with the repository being placed in one of the later areas to be
developed. Itis anticipated that only one repository area will be required,
and that the operating period for the repository will be limited to the
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extent possible by completing all liner penetrations early in the
redevelopment construction period.

The repository will be constructed through a phased opening of the
existing cover soil and synthetic liner components. The cover soil will be
removed and the liners flapped back to open the repository to the
required size, which is yet to be determined. The opening will begin at
the elevated end of one of the topographic valleys, and extend into the
valley as needed based on the volume of material requiring relocation.
The materials will be placed and compacted in lifts per the Technical
Specifications. Temporary controls, such as temporary liners and berms
will be used to preclude rainwater infiltration, erosion, or storm water
impacts from the repository. Some limited water may be applied to the
repository soil during the dry season to control dust generation, if needed.
The repository area will be secured by fencing to preclude uncontrolled
access to this area.

Following relocation of all the affected soil, the original liner materials will
be flapped back over the soil, and new liner materials will be installed and
welded per the specifications to seal the repository. Final contouring of
the liner and protective cover soil will be designed to match the existing
cap at the edges of the repository, and the repository surface will be
sloped to promote drainage of percolating storm water. Details pertaining
to the repository will be developed during the final design.

Activities associated with liner penetrations, soil/ tailings removal, and
repository management will be performed under the direction of the
Development Group’s Professional Engineer. It is anticipated that the
Agencies will perform inspections of the repository during redevelopment
to observe proper management of the affected soil and tailings. The
testing methods, sample frequencies, and quality assurance procedures
for management of soil from beneath the cap and construction of the
repository are presented in Section 4, Quality Assurance.

SITE WORKER HEALTH AND SAFETY

Redevelopment activities such as penetrations through the cap and
management of potentially contaminated soil will require special
hazardous waste safety provisions for the workers. The “Hazardous
Waste/Materials Safety and Health” requirements of the original Site
closure Technical Specifications will be observed.
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This will include development of a health and safety plan for site workers,
appropriate personnel training, and medical monitoring in accordance
with 40 CFR 1920.120. These Hazardous Waste Operations and
Emergency Response (HAZWOPER) requirements will only be applicable
to personnel involved in managing the potentially contaminated media at
the site. All other redevelopment activities will not require HAZWOPER
certifications and precautions.

MONITORING WELL PROTECTION

Existing monitoring wells will be protected during redevelopment to
preclude damage. Most of the monitoring wells are located at the toe of
the west embankment, which is generalily outside of the proposed area for
redevelopment. Hence, damage to these wells is not expected. Wells
located within the areas for potential development will be protected
during construction activities to allow future monitoring and well
maintenance by the oversight Agencies. If wells are damaged, the
Development Group will repair or replace the damaged wells.

SITE SECURITY AND ACCESS

The security fence surrounding the site will be maintained around areas
where redevelopment has not been completed. It is expected that during
redevelopment, certain sections of the fence will be removed to enable
vehicle and equipment access. These fences will be repaired to ensure the
security of the site where redevelopment is not complete. A security
officer (or site foreman) will be on site during working hours to ensure
that only authorized workers and visitors are allowed on site. The
security fence and locked gates will preclude site access during the night
and weekends. All authorized visitors and contractors will be advised as
to the general site safety and health requirements.

During intrusive activities into the synthetic liner, special precautions will
be taken to secure open excavations. Barricades and flagging will be used
to denote the boundaries of excavations and to control access to these
work areas. Additional access requirements and work area designations
will be specified in the Site Health and Safety Plan to be prepared per
Section 3.11.

Dust generation and migration of airborne constituents will be precluded
by applying limited amounts of water to control the dust. The water will
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be applied judiciously so as not to flood the work area and cause water to
seep deeper into the soils and tailings.
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4.1

QUALITY ASSURANCE REQUIREMENTS

This section describes the general quality assurance protocol to be
observed during redevelopment of the site, including inspections, testing,
record keeping, and reporting. Where applicable, EPA guidance on
quality assurance project plans and data quality objectives will be used.

LINER REPAIR TESTING

The installation of all liner materials for repairs (i.e., GCL, FML, and
drainage net) shall be in accordance with the original Technical
Specifications for the Sharon Steel Site remedial action. This will include
all requirements for selection of materials, surface preparation,
deployment, overlaps, defects and repairs, delivery, storage, and handling
of materials, submittals, manufacturer and installer qualifications, and
field sampling and testing. Alternative, current methods and materials
that improve upon the original construction may be used, upon approval
by the Agencies.

The field sampling and testing requirements for the flexible membrane
liner (FML) component of the cap will be as follows:

1. Non-destructive field seam testing. All field seams shall be non-
destructively tested over their full length using approved testing
equipment and procedures as prescribed in the Technical
Specifications. Seam testing shall be performed as the seaming work
progresses. Any seams that fail shall be documented and repaired in
accordance with the Specifications.

2. Destructive Field Seam Testing. A minimum of one destructive test
sample shall be obtained per 500 feet of field seam length. The sample
locations, dimensions, and identification names shall be as indicated in
the Specifications. The liner sample shall be cut such that at least 2
portions can be tested for shear strength and 2 for peel adhesion using
an approved field quantitative tensiometer per the Specifications. If
the field or laboratory tests fail, the seam shall be documented and
repaired in accordance with the Specifications.

The overlaps and tie-ins for the other cap components {e.g., geosynthetic
clay liner [GCL] and drainage net) are based on visual inspections.
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Table 4-1

ENVIRONMENTAL SOIL TESTING

The management of tailings and other materials removed from beneath
the cap to accommodate redevelopment will be performed in a manner
consistent with the original Technical Specifications for the Sharon Steel
Site remedial action. Environmental testing will be performed using the
following methods.

Environmental Analytical Methods

Parameter  Total Analysis

Arsenic ICP - SW846-6010A

Lead ICP - SW846-6010A

ICP = Inductively Coupled Plasma

It is possible that the Development Group may chose to expedite the
sampling and analysis program by employing an on-site method for
performing the arsenic and lead analysis. If this approach is taken,
appropriate methods will be employed that are equivalent to those listed
above, and confirmation samples will be collected for analysis at a fixed-
site laboratory according to the methods listed in Table 4-1.

Samples for environmental testing will be collected from the materials
excavated and staged in a secure manner on the site (e.g., within
containment berms on plastic). Composite samples will be collected to
represent the materials removed from each area where intrusion into the
cap is required. Additional samples will be collected if the amount of
material removed from a particular area exceeds 50 cubic yards. Hence,
an individual composite sample result will represent the average
concentrations of no more than 50 cubic yards of soil. Each composite
sample will be comprised of six grab samples from different areas of the
stockpiled soil. The Agencies may observe and provide direction during
the sampling to ensure that the samples are representative of the
stockpiled soil. The resuits from this sampling will be used to determine
the proper disposition method for the respective stockpiled materials
represented by the samples.

During redevelopment, a significant volume of imported, clean fill will be
brought to the site. The fill materials will be inspected by the
Development Group’s Professional Engineer to ensure that the materials
are free of contamination and suitable from a geotechnical perspective.
The sources of all imported materials will be evaluated by the Professional
Engineer through interviews with the fill providers regarding the origin of
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materials. Periodic environmental analyses of imported soil samples will
be performed at the discretion of the Professional Engineer. Samples may
be analyzed for concentrations of select metals and/ or petroleum
constituents.

GEOTECHNICAL SOIL TESTING

During redevelopment, the placement of fill materials on the cap and
possible replacement of affected tailings/soil beneath the cap will be
controlled through prescribed compaction requirements and field density
testing. The placement of fill materials will be performed in a manner
consistent with the original Technical Specifications for the Sharon Steel
Site remedjial action.

Any tailings/ soil removed from beneath the cap and replaced at another
location beneath the cap will be performed in accordance with the
Technical Specifications. The materials will be placed in 6- to 12-inch lifts,
and be compacted to 95% of Standard Proctor density to meet the
minimum compaction requirements for the City of Midvale. The
frequency of field density and moisture testing for these materials will be
at least one test per 500 cubic yards.

Other soil materials placed on top of the cap will be given appropriate
specifications for compaction density and moisture content, depending on
the s0il’s use as structural fill, select fill, or common backfill. The
frequency of field density and moisture testing will vary depending on the
use of the soil and structural requirements.

VISUAL INSPECTION

In addition to the testing protocol described above, the Development
Group will retain a qualified, Professional Engineer for support during
redevelopment construction activities. The environmental engineer will
particularly oversee all penetrations through the cap and inspect the liner
repair processes. The engineer will also perform visual inspections of
materials removed from beneath the liner and direct the sampling and
analysis to determine the proper management procedures for the excised
materials.

The environmental engineer will provide on-site, visual inspections
during completion of the intrusive work into the tailings, and during
placement of fill materials within two feet of the synthetic liner materials.
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However, upon completion of the intrusive activities, the remaining
redevelopment work above this liner is expected to consist of general
construction activities in a clean environment. The environmental
engineer will be on-call for consultation to the Development Group
during these later activities, but is not expected to be on site for visual
inspections.

FIELD RECORDS

Daily construction reports will be maintained by the Development Group
and/or his representative during the intrusive activities described in
Section 4.4 - Visual Inspections). An example daily construction report is
attached as Figure 4-1. These reports will identify the activities performed
each day, on-site personnel, site conditions, and any environmental

and/ or safety incidents. The daily reports will also contain links to the
testing results each day for liner testing, environmental sampling, and
geotechnical testing. These reports will be signed daily by the
Construction Manager and the Professional Engineer’s on-site CQA
Representative.

The daily construction reports will be maintained for use in developing
progress reports and a final Redevelopment Construction Quality
Assurance Report for the Agencies, as described below.

AGENCY REPORTING REQUIREMENTS

During the intrusive redevelopment activities, the Development Group or
his representative will provide monthly progress reports to the Agencies
to inform them of the work completed during the prior month, upcoming
activities, and any specific issues or actions that need to be addressed.
The report will include copies of test results and daily reports for that
month as attachments. In the event that unexpected site conditions are
discovered during the work that would require deviations from this Site
Modification Plan, the Development Group will contact the Agencies by
phone to discuss the finding and reach an appropriate resolution.

Upon completion of the intrusive redevelopment activities, the
Development Group will provide to EPA and UDEQ a final Construction
Quality Assurance (CQA) Report. This report will document the
construction activities performed to prepare the site for redevelopment. It
will include copies of all daily construction reports, liner certification and
testing results, environmental testing results, and geotechnical testing
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results relating to the integrity of the cap. The CQA Report will also
identify the final disposition of all tailings/soil materials removed from
beneath the cap, and will include disposal manifests for any materials
removed from the site for disposal.

The CQA Report will be certified by a Utah Licensed Professional
Engineer, who has provided oversight and direction during the work.

TERM OF QUALITY ASSURANCE BY DEVELOPMENT GROUP

During the intrusive activities associated with redevelopment, the
Development Group will be responsible for ensuring the security of the
site. This will include implementation of the engineering controls and
quality assurance measures described in this plan.

Upon completion of the intrusive work, submittal of the CQA Report, and
acceptance of the CQA Report by the Agencies, the Development Group
expects that the Agencies will resume responsibility for ensuring the
integrity of the containment system. In particular, it is expected that the
UDEQ will continue to perform the site inspections and ensure the
longevity of the engineered cover system.
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REDEVELOPMENT SCHEDULE

As per the correspondence between the Development Group and the
Agencies, the Development Group understands that the Agencies have
accepted this final Site Modification Plan for Redevelopment. This
acceptance has been based on the incorporation of comments and
recommendations provided by the Agencies in letters dated October 20,
2003 and December 23, 2003,

The Development Group will now proceed with the next phases of
redevelopment design, and provide appropriate details for review by the
Agencies and Midvale City. The additional geotechnical investigation
activities will be performed within the next few months. In addition, the
Development Group's legal counsel will work with the Agencies to
complete the explanation of significant differences and termination of the
Partial Consent Decree for the site.

In general, the Development Group intends to focus the next phase of
engineering toward obtaining site development approvals from Midvale
City. When conceptual redevelopment plans are agreed upon, the
Development Group will prepare engineering designs in accordance with
this Site Modification Plan. These future detailed designs (submitted to
Midvale City) will also be routed to the Agencies for review. Howevey,
the Development Group expects that inasmuch as the detailed designs
comply with this Plan (and no comments to the contrary are received from
the Agencies) that Midvale will approve engineering drawings as part of
their standard development, construction, and permitting process.

As an additional point of clarification, as future conceptual plans (the first
step in the entitlement process) are approved by Midvale City, the
Development Group will prepare concept utility plans, At this point, cap
penetrations will be identified and relevant information will be forwarded
to the Agencies. Actual detailed designs will be submitted as construction
drawings through Midvale City’s platting and construction process. The
construction drawings will come in several phases as development
proceeds and will generally mirror the concept plans. The Development
Group expects to be starting on the north end of the site and working
south. The phasing of detailed site drawings and associated construction
is expected to happen starting as soon as possible (e.g., Summer 2004) and
continuing over three to six years.
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Appendix C
List of Plant Types for Redevelopment
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U2081 Sharon Steel

Tree Rooting

G Brown Design was retained to review the Sharon Steel plant list and mak & recommendations on the
appropriateness of the attached plant list based on the site's lecation and planting conditions, and the local
climate. We based our evaluation of the proposed plant list on the following assumptions.

Assumptions

1. The post-construction planting conditions on the Sharon Steel site will consist of 5 to 8 feet of cover
over a synthetic membrane, The cover will include 12 to 18 inches of manufactured topsoil or other
planting medium.

2. Trees will be nursery grown and will be delivered as B&B or container stock. They will have been
started from seed or will have been vegetatively propagated. Some will be grafted onto hardy
rootstock, Any threat from potentially taprocted trees will be eliminated by the root pruning inherent in
the transplanting and harvesting of nursery stock.

3. The irrigation system will use soil moisture sensors or evapotranspiration (ET) calculations to control
the frequency, duration and depth of watering, which is critical to controlling the depth of root
penetration.

Recommendations for Controlling Root Depth

Current research inte plant root morphology indicates that roots on transplanted trees typically grow in the
top 210 18 inches of soil. The depth of root penetration can be controlled by the irrigation routine, and by
the drainage methods used to keep water from encouraging downward growth. Irrigating on a schedule,
duration and intensity to prevent water from peneirating deeper than 12-18 inches will cause most water to
be absorbed by plant material, Two physical barriers to root growth should also be considered: 1) creation
of a layer of air gaps, and 2} the creation of an exclusion zone in the soil profile,

An Exclusion Zone created by compacting the soll is one way to prevent root colonization to undesirable soil
depths. A 9to 12 inch layer of compacted soil above the synthatic liner would prevent root penetration by
inhibiting the water movement and air exchange necessary for root growth and nutrient uptake.

Another effective means of controlling root growth is the creation of an Air Gap using a layer of stone with
extremely large pores that will dry up quickly and have poor water holding capacity. Large gravel (> % inch)

and cobble-sized stones, or clean, graded, medium-sized rubble would provide an excedlent gap material if it
is covered by a layer of filter fabric to prevent infiltration of finer particles.

Root Depth Research

Roots utilize soil spaces for access to water and essential elements, and to provide structural support. They
grow following pathways of interconnected sofl pores. Roots survive and grow where adequate water is
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available, temperatures are warm, and oxygen is present. They ate generally shallow as limited by oxygen
contents, anaerobic conditions, and water saturation in deeper soll. Near the base of the tree, deep growing
roots ¢an be found, but they are oxygenated through fissures and cracks generated as a result of
mechanical forces moving the crown and stem under wind loads (sway).!

Trees' root systems are made up of large, permanent roots (which mainly provide anchorage and transport),
and many small, temporary feeder roots and root hairs. Itis these small parts of the root system that are the
primary water and nuinient absorbers. Most tree roots do not penetrate very deeply into the soil. Uniess the
topsoil is bare or unprotected, trees will concentrate most of their absorbing roots in the top 6 to 18 inches of
sofl, where water, nutrients, and oxygen can be found.

Tree root systems usually extend out in an irregular pattern 2 to 3 times larger than the crown area. The
type of roots formed initially is specific to a given species; with age the initial root form is often modified by
the growing environment. Such things as soil hardpans, water tables, texture, structure, and degree of
compaction all influence the mature root form.2

Mike Kuhns, USU Extension Forester, noted, “Though the tendency of a tree to have a tap root early in life
may be somewhat genefically based, for the most part, ree root system morphology in established trees is
dependent on a combination of root biology and soil characteristics, with soil having a dominant effect.”?

Recent root excavation studies in the Environmental Horticulture Depariment at the University of Florida,
IFAS, are beginning to suggest that tree roots grow differently than popularly believed. Existence of a tap
rool appears {0 be dependent on the tree species, iree age, soil profile and whether the tree was grown in
the field from seed or transpianted from a nursery container. At planting, taproots of container-grown plants
are often cut, causing initiation of lateral branch roots. These roots either grow down to form multiple taps
rols or stay fairly shallow, depending on soil condition, Roots grow close to the surface in seil that is highly
compacted or low in oxygen content. This appears to be evident on tap-rooted and non-tap-root species.
Therefore, in urban environments, where soil is often compacted, taproots rareiy can be found.*

'Coder, Dr. Kim D., *Tree Root Growth Requirements,” University of Georgia, July 2000.
2lowa State University Extension.

*Kuhns, Michae), USU Extension Forester. Cormrespondence, November 2003,
4Gilman, Edward F., *Where are Tree Roots?" Florida Cooperative Extension Senvice document ENH 137, 1999,

Rev. 11/10/03 Tree Rooting - Page 2
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Appendix D

Technical Specifications from Original Sharon Steel
Site Closure
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SPECIFICATIONS

DIVISION 1 - GENERAL REQUIREMENTS
SECTION 1.1 - GENERAL
1.1.1 THE REQUIREMENT P

1t is required chat there be constructed and completed, in accordance with the
contract provisions and articles, these specifications, and the drawings for
Sharon Steel/Midvale Tailings, Operable Uu;t 1, the Capping Remedial Actien,
Midvale, Utah.

The work is situated at approximately 7800 South and 700 West in unincorporatec
Salt Lake County, Utah. The site is listed on the EPA‘s National Priority List
of Superfund Sites.

1.:.2 DESCRIPTION OF THE WORK

The primary objective is to remove the potential of human contact with the
contaminated materials on this site by capping the tailings and contaminated
soils. The principal components of the work to be performed under these
specifications include the following:

a It is reguired that all contaminated material on the site be covered
with a designed cap to resist infiltration of precipitous water through the
contaminated material and jnto the logal groundwatey system, and to prevent
fuzitive migration of the contaminaced matrerial by wind distribution.

b Removal and relocation of the contaminated material along the Jordan
Piver, 7800 South, Southeast tailings area, and areas east of the tailings
Fo-2. .

£. Furnish and place clean fill as required to finish the site to the

¢. Grading of the site according to specified grading plan.
2., Restoration of wetlands as specified in the centract documents.

£. Construction of an interceptor trench as shown on the plan and profile
and specified in the contract documents.

g. Construction of a piped conveyance as shown on the plan and profile and
spec:fied in the conrtract documents.

4 Resteration of the area wast of the Jordan River as shown on the site
srading plans and spec:ii:ed 1n the contract documents.

:. 1Installation of groundwater monitoring wells.
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1.

1.

3 LAYOUT OF WORK AND QUANTITY SURVEYS

a. General. - The Contractor shall perform all layout surveys required
the control and completion of the work, and all necessary surveys to
compute quantities of work performed. The Contractor shall provide
experienced construction surveyors, and survey work shall be under the
supervision and direction of & licensed surveyor with-a minimum of 5 years
responsible charge of construction surveys for construction similar in
nature to that required by the concract. The Contractor shall maintain
sufficient qualified personnel to perform required surveying work.

All survey work performed by the Contractor shall be subject to field and
cffice review by the Engineer.

The Government has established primary control to be used by the Contractor
for establishing lines and grades réquired for the work. Primary control
censists of section and ¥ section cornmers within the Utah State plane
coordinate system. Before beginning work, the Contracter shall check and
verify primary control, and discrepancies shall be resolved before
Proceeding.

The Contractor shall preserve and maintain primary contrel points until
otherwise authorized. Primary control points damaged or destroyed by the
Contractor prior to authorizarion may be reestablished by the Engineer, and
the expense of reestablishment will be deducted from amounts due, or to
hecome due, to the Contractor.

b. Submittals. - Submittals shall be in accordance with this paragraph and
paragraph 1.1.4 . -

Az least 20 days prior to beginning any surveying work, the Contracter
sna.. submit, for approval, a complete plan for the surveying required to
tayour the work, including methods and timetables for establishing lines
ang grades. The plan shall include drawings or sketches to indicate
pag=.:n=2 locations for cross-sections, intervals of cross-sections, and
sperific locations of cross-sections in relationship teo irregularly shaped

T least 15 days prior to bheginning surveying work, the Contractor shall
ubmiz, for review and rescolurtion as required, results of the Contractor’'s
neck on the accuracy of the Engineer's established primary control.

iy
¥

Az least 15 days prier to beginning surveying work, the Contractor shall
suomit, for approval, resumes of qualifying experience for the engineer or
survevoT who will be responsible for the supervision and direction of
Contracter survey wark.

Within 2 days of completing and reducing notes for a survey or portion of
survey, the Centractoer shall submit, for review and filing, a copy of such
nstes. Within 2 days of completing a field survey book, the Contractor
shail submit, for review and filing. the original field survey book.

Accompanying progress payment requests, the Contractor shall submit, for
approval, a copy of applicable gquantity survey notes and computations and
an itemized statement for work performed or placed during the progress
period measured on the basis of surveying.

If requested by the Enéineer. the Contracter shall submit, for review and

filing, a copy of the workday's survey notes at the conclusion of that
workday.
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€. Layout of work. - rrom Government -establighed Primary control poants,
the Contractor shall eéstablish all lines and grades Decessary to conzrol
the work, and shall be responsible for all measurements that may be

required for executiop of the work to the tolerances prescribed in these

specifications or op the drawings.

The Contracror shall establish, place, and replace as required, such
additional stakes, Harkers, and other controls as may bg Recessary for
contrel, intermediate checks, and quidance of construction ‘operations,

d. Quancity Surveys. - Unless Specified otherwise, the Contracter shalj
Perform such surveys and computations as are necessary to determ-ne
quantities of work Performed or placed during each Progress payment period,
and shall perform all Surveys necessary for the Engineer te determine final
quantities of work in Place. The Engineer wil) determine finaj gquantities
based on the Engineer‘g and Contractor'g surveys, Gove:nment-es:ablished
original terrain data (campu:er-generated contours) and/or actyal surveys
will be used to spot check origina} Cross-sections.

The Contractor ghall notify the Engineer at least 24 hours befaore
performing a quantity survey and, unlegs specifically waived, quantity
Surveys shall be performed in the presence of an authorized Irepresentative
of the Engineer.

€. Surveying. -
(1} Surveys required. -

{a) - Cross-section. - Original, final, anag intermediate ag
regquired, for hazardous waste sites and other locations: as
necessary for quantity surveys. Contaminated areag Tequire
Cross-sections prior to excavation and after final excavation.
Additicnal Cross-sections ghall be performed after backfilled to
final shape.

(b} "As-builew, . As required for fina) grading and other
features of the work. ’ '

{c) Alignment staking. - Each s5¢ feet on tangent; each 25 feet
on curves.

{d} Slope staking. - Each 5g feet on tangent; each 25 feet on
curves; rescake every 10 feet in elevation.

(e) Structures. - Stake out Structures; checkouts Prior to and
during construction.

(£} Road. - Blue tops each 50 faat on tangent and each 25 feer
O curvesg.

i<)  Accuracy. - Degree of accuracy shall be of an order high enough
to satisfy tolerances Specilied for the work and the fellowing:

(a) Cross-section points shall be located withip 0.1 foot,
horizon:ally and vertically.

(b)  Alignment of tangents and curvesg shall he withip 0.1 foot,
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{d} Bluye tops shall be set within 0.05 foor.

{e} Verrical elevation surveys shall cleose within 0.05 foot
times the sguare root of the circuit length in miles.

(3) Materials and equipment. - Except for field books, the Contractcr
shall provide al]l materials and equipment required for surveying work,
including, but not limited to, instruments, stakes, spikes, steel
pins, templates, platforms, and tools, and except as required to be
incorporated in the work or left in place, all such materials and
equipment shall remain property of the Contractor.

Inscruments shall be accurate and shall be subject to rigid inspec:tjion
for proper operation at least every 2 wveeks of use. Defective
instruments, as determined by the Engineer, shall be promptlv

_ replaced, repaired, or adjusted to the sarisfaction of the Enrgineer,

f. Records. - Survey data shall be recorded in accordance with recognized
professional surveying standards. Original field notes, computations, and
other surveying data shall be reccrded in Govermment-furnished field books.
Notes or data not in accordance with standard formats will be rejected.
Illegible neotes or data, or erasures on any page of a field book will be
considered sufficient cause for rejection of part or all of the field book.
Copied notes or data will not be permitted; therefore, rejection of part or
all of a field book may necessitate resurveying. Corrections by ruling or
lining our errors will be satisfactory.

At the Contractor’'s option survey data may be recorded con electronic data
cellectors. Rll electronic data shall be submitted on floppy disks
accompanied by printed copy of all data using a standard format approved by
e Engineer.

Grade Verification. - The Contractor shall establish intermittent
ades before placement of succeeding layers or grades, of geo-synthetics
cvarlying cover soils. Additionally, this survey shall demonstrate thav
a:nage patterns have not been changed unless specifically authorized by~
Engineer.

L auan

H'(H'('

k F:nal Grade. - The Contractor shall establish the final grade before
seeding begins, by resurveying the points established in subparagraph c.
Add;..:“a ly, this survey shall demonsrrate that drainage patterns have not
been changed unless specifically authorized by the Engineer.

1. Cost. - The cost of all material, equipment, and labor required for
surveys for the layout of work and guantity surveys regquired by this
paragraph shall be included in the prices bid in the schedule for items of
wcrk reguiring the surveys.

. SUBMITTAL REQUIREMENTS

4. General. - The Contractor shall furnish all materials and perform all
work required for furnishing submictals, in accordance with this paragraph,
Table 1A, and the requirements in the provisions, articles, and paragraphs
of this solicitation/specifications.

The word “submittals® shall be interpreted to include drawings, data,
manuals, certifications, test reports, curves, samples, coloer chips or
charts, brochures, and other items furnished by the Contractor for
approval, informational, or other purposes.
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b. list of submittals, - Table 1A lists the submittals required excep:
those submittals which are required conditicnally, required by entities
other than the Engineer, or which are Periodic in nature. Any submirtral
required to be submitted by the Centractor, bur which.is not ligred in tha

requirementg of this Paragraph and the requirements included elsewhere :n
this solicitation/apecitications. the requiraments elsewhere shail take
precedence over the Tequirements contained in this paragraph.

€. Submittals. - Each jtem in Table 1A has beep 2ssigned an RSN (Reguired
Submittal Number]. The “Submittals required* column of the takle Speciiies
the material to be submitted for each RSN, All of the material specified
for an RSN will be considered a complete seL; and where the material
Tequired for an RSN ig specified as separate or distinguishable parzs, a
complete set shall include all parcs. Cnly complete gets shall be
submitred. .

The number of complete 3ets to be gubmitted, and the location to which they
are to be gent, ghall be in accordance with the "No. of sets ro bg sent

material.

When an RSN involves submittal of original {non-copied) material, all
original material, or as much thereof as ig necessary to form a complete
$et, shall be included in Just one complete setr. This "originals® set
shall be sent to the Proper address, given in subparagraph e, below, as
decermined by the "Responsible code* column of the table. The "originals*
set shall be counted 45 ‘one of the complere sets regquired to be: submitctéd
under the "No. of gers to be sent to:" colump of the table, '

Zach drawing submitted by the Contractor shall have the Contractor's or
supplier's title angd drawing number op it. Drawings and data shall be
iabeled with the contract numbers.

For each RSN, the Contractor shall submit complete sets of required
subm:ttal material under the cover of a transmittal letter. At the
Csntracror's option, complete gets for more thap one RSN may -be submitted
under cover of the game Cransmittal letter, provided they have the same
responsible code designation as shown in the table. The Contractor's
sransmittal letter shall include:

{1} Reference ro Contract numbers and title,

{2} Identification of responsible code as shown in the table.
+13)  Complete list of i i

(4)  For each RSN, Dumber of complete Sets and list of materials

(S) For each RSN, identification of the submittal as an initial
submittal or a resubmitcal.

Each drawing submitred by the Contractor shall have the Contractor's or
supplier's title and drawing number on it. Drawings and data shall be
labeled with the contract numbers and the bidding schedule item number.

Manufacturer‘s data for commercial products or equipment, such as cataleg
cut sheets, ghall be clearly marked ro indicate the item(s) to be
furnished. The daca shall be sufficiently comprehensive to identify the
manufacturer'g hame, type, model, size, and characteristics of the product
or ‘equipment, ag well 45 to fully demonstrate that the product or egquipment
meets the requirements of thege Specifications.

Submittals requiring Certification by a registered Professicnal shall be
signed and sealaed.

1-5
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d. Review of submittals furnished for SPPTOVal. - The time fequired for
review of each submittal or resubmittal furnished under an RSN for appro®

calendar days regquired for review pof drawings or data submitted or
resubmitted for a&pproval will include the date the drawings or data are
received by the responsible office, and will extend through the dare of
Teturn mailing to the Contractor.

If the responsible office uses time in excess of the specified Dumber of
calendar days for reviey of any submittal or resubmitral, additional Cime,
not to exceed the excess time, will be added to the time allowed the
Contractor for completion of the work affected by such excess time, to the
extent it is demonstrated that the excess time caused delay. If the

the responsible office from approving or considering for approval such
submitrals within the specified calendar day period, then the Contractor

Unless otherwise Specified, one get of the submittals required for approval
will be returneg to the Contractor either approved, not approved, or
conditionally approved, and will be marked to indicate changes, if
Teguired. Submittalg that are not Approved or thar Téquire changes or

the inacial submitctal shall apply to any regubmittals required. uyplegs
oiherwise specified, all submittals which are to be Tesubmitted shal] be
resubmitted by the Contractor within 30 calendar days after the Contractor
has received the responsible office’s comments .

€. Addresses. - The Contracter shall send the submittals to the applicable
addresses ligred below ag required by Table 1A.

The Contractar shall also send a copy of the transmittal letter to each of
the addresges listed below that are nor sent the submitra].

Subm:tzals shall he Sent as required by Table 1A to.:

(1)  Engineer, Attencion: PRO-200, Bureau of Reclamation, 302 East
1860 Ssouth, Prove, U:tah B84606-7317.

{2} Stare of Utah, Divigion of Environmental Response and
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Table 1A. - List of submittals - Continued

Table 1A. - List of Submittals
RSK item Reference | Respon- Submittals required Ho. of sets Due oate or oelive
provisien, |siblie to be sent time
article, Code to:*
or
parsgraph UDES E
1 Final Payment Article UDES |uWarranties, release of 2 0 |Prior to final paym
5.6 *Liens®, record (as-built}
drawings, permits, further
documentation as UDEQ
recuires.
2 Constryction Schedule Articie E Blackline prints and 1 1 |within 5 days stter
11 conputer digk in PRIMAVERA work commences on th
tormat. Schedule updates contract or another
on computer disk. period of time as
derermined by the
Engineer. Updated a
resunmitted monthly.
3 Bends Article UWEQ {Performarce and payment 1 0 |At the time the
1%.3 bonds contract is executed
4 Plan 1.1.3 £ flan, methods, and 0 1 |20 days prior 1w
timecables for beginning survey wor:
estaplishing Lines and
grages
5 Resumes t.1.3 E Resume of.qualifying 1] 1 15 days prior to
experience beginning survey wor:
15 days prier te
personnel change
6 Accuracy cneck 1.1.3 E Results of accuracy check 1] 1 15 days prior teo
on Government control beginning survey worl
7 Survey notes . 1.1.3 13 Completed snd recuted o 1 Within 2 days of
survey notes completing snd
reducing notes
8 Fireld survey books 1.1.3 E Original field survey book o 1 Within 2 days of
completing s book
Q Quantity Survey notes 1.1.3 E Aot icable quantity sutvey 0 1 ACCOTEANY ing Progress
notes and computations payment requests
10 |Reterence standards end 1.1.6 WEQ [Copies of permits, 1 1 At the end of every
aefinitions Licenses, certifications, month
1hspection reports,
relesses, jurisdictional
settiements, notices,
receipts for fee paywents,
judgments, and similar
documents. x4
=1
P>
2
1-7
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Table 1A. - List of submittals - Continued
RSN Item Reference |Respon- Ssutmittals required Ne. of sets Due date or delive
provigion, [sible | to be sent time
srticle, Code A i-Hl
ar
paragraph UDED E
1 Quality Contrel Pian 1.2.3 E Quaiity Control Plan 2 1 30 days zfrer contre
award
12 €At Inspection Reports 1.2.3 E CCC Imspection Reports 2 0 Jwithin 5 days atter
the inspection
13 |Access to the work snd 1.3.2 E Proposed haul routes 0 1 Prior to hauling
haul routes materiaig
14 Use af land for 1.3.9 E Proposed areas for 0 1 10 days prior to use
construction purposes fontractor use including » of tand for
landscape rehabilitation construction purpose:
plan for each area on the
site 1o be impacted by
Contractor use.
15 Wazerdous waste/materiats [1.4.3 E Key persomnel, Contractor 0 1 Prior to starting wor
safety and health persernel and their
training, air monitoring
programs, Site Safety and
Mealth Plan, certification
of safety training for
esch person entefing the
reduction or exclusion _
Tones.
16 natargous materials 1.4.4 E Material satety data 0 1 Prior to defivery of
. sheets materials
17 S11e Sately and Mealth 1.4.5 E Site Safety and Mealth 1 2 [Review and comment
Plan progren prior to sny onsite
work
18 Prevention of water 1.5.1 £ Peliution prevention plan 0 1 Not less than 30 days
poltutien prior to the start of
onsite construction
work
19 Prevention of water 1.5.1 E SPPC pian snd certified 0 1 At least 30 days prior
pollution statement regarding review o the delivery of
and certification of the storsge of oil
SPCC plan by a registered
protessionsl ergineer
20 Dust Abatrement 1.5.3 E Fugitive dust control plan 0 1 Prior to onsite
. . sctivities
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Table 1A. - List of submittals - Continued
RSN ltem Referance |Respon- Submitials required Ho. of sets Due date or deliver
provigion, |sible Jto be sent time
article, |Code to:*
or
paragraph UES | E
21 Removal of water from 2.1.2 £ Complete and detailed plan 1 1 Prior to beginning »
excavations which includes a unwatering or
description of the dewatering work
Contractor’s proposed
method, equipment (Type
and size), capscities,
procedures, and other
pertinent details for
removal of wuster from
excavations.
21 b |Railroad trestie 2.241 E Railroed trestie 0 1 |Submitted and approve
demolition demalition plan prior to demolition
work
22 |Soil amendments 2.3.1 . E Contractor’s Soil Test 0 1 |45 days prier to
delivery of seeding
materials on the site

23 Fencing 2.4.1 E Manufacturer’s D 1 30 days prior to
certification purchase of materials

24' Excavation and Re-grading [3.1.2 E Detailed Excavation and 0 1 Within 20 days after

plan Re-grading Plan the receipt-of the
notice to proceed

25 Earthwork materials, 3.3 E Locations of borrow aress Q 1 14 days prior to usin

general from which earthuork 2 borfou area
materials wilt be
excavated.

26 {Test section 3.3.4 E Test fill location, 0 1 {7 days prior to the
construction equipment, construction of the
cap materials and test section
placement techniques.

27 |cap survey 3.35 E As-built survey of the 1] 1 Within 30 days after
completed cap completion of the cap

28 lcere of the Jordan River [4.1.3 E Water control plen showing 1 0 |Within 20 days after

and surface water the proposed method for receipt of notice to
diversion diversion of surface water proceed

and care of the Jordan

River.

29 |Geosynthetic filter 4.2.1 E Certification of the 0 1 30 days prior to

fabric physical properties of the purchase

geotextile, one square

yard sample.

1-9
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Table 1A. -~ List of submittals - Continued

BK 9107

RSN Item Reference |[Respon- Submittals required No. of sets Pue date or deliver
provision, [sible to be semt time
srticle, Code to:"
or
parsgraph LOEQ £
30 Concrete 4.3.2 E Name and marufacturer of 1] 1 Thirty days pricr to
esch cementitious piscement of concret
material, sddixture,
curing compound, and
sggregate source
n Concrete 4.3.2 E Concrete mix design 1] 1 Prior to the use of
the concrete mix
32 Cap ingtallation 4.5.1 E Detailed ‘cap installment’ o 1 Within 20 days after
Layout drawing. notice to proceed
33 Lap instaltation 4.5.1 3 Cap ares completion metice 1] 1 Upon completion of a
; zone
M Interface triction £.5.% . E interfate friction testing 1] 1 |Prior to delivery of
testing results gepsynthetics to the
site
35 Geosynthetic clay liner £.5.2 E Manufacturer's 0 1 30 days prior
quetifications, Quality delivery
Control Wanusl, K and .
product literature. GCL
material property =
specifications. Name of
testing lsboratory. One
square foot sample of the
GCL.
36 |Geomemorane liner £.%.3 E anyfacturer's ] 1 |30 days prior to
gualifications, Quality delivery
Control Marual, snd
product litersture.
Geonembrane material
property specifications.
Name of testing
labgratory, One square
foot sampie of the
geomembrane liner.
37 Destructive field seaam 4.5.3 E Certified test results on 0 1 Prior to the
testing all tield seams. scceptarnce of the seam
38 Repair procedures 4.5.3 £ Cerzified test results on ] 1 Prior 'to covering th
asll repaired seams scamed areas
1-10
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Table 1a. - List of submittals - Continued
RSN Item Referance |Respon- Submittats required No. of sets Oue date or celive
provision, to be sent time
article, --jrorv
ar
paragraph wea | ¢
39 Geocomposite drain 4.5.¢ Menufecturer’'s 1] 1 30 days prior to
umlifications, Cuality delivery
Control Wenual, and
product {{teraturs,
. Geonet property test
specifications. Name of
testing (sboratory. One "
square foot sampie.
40 {Monitoring well 4.6.1 Methods of monitoring well (1] 1 30 days prier to
instaliation methads drilling, installation, monitoring well
development, and water installation
disposal, snd
documentation
41 Manigoring well 4.6 As-built drawings aof the 0 1 Within 2 warking dn
instaltation monitoring well after each
installations installation is
compieted
42 {mannoles 4.8.1 Contractoris proposed 0 1 Prior to purchase an
mithod of conmection, list installation
of materials selected and
specials required. -
43 Supdrainage system 4,101 Menutacturer’s pipe 1] 1 Prior to installing
instatiation the pipe
recomthendat ions.,

* UDED indicstes State of Utah, Utah Departwent of Envirorwental Guality, and E indicates the Engineer.
For mailing addresses, see entitled “Addresses” of entitlied "Submittal Requirements."
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1.

5 MOBILIZATION AND PREPARATORY WORK

a. General. - For the purposes of providing for expenses inciden:t to
initiation of construction and discouraging unbalanced offers, an item .
been included ir. the schedules to provide for payment for mobilization ana
preparatory work. The iter for payment for mobilization.and preparatory
work is intended to compensate the Contractor for operations including, bus
not limited to, those pecessary for the movement of personnel, eguipment,
supplies, and incidentals tc the project site; for the establishment of
offices, buildings, plants, and other facilities at the projec:t site; for
payment of premiums for bonds and insurance; for any necessary Costs Of
acquisition of equipment, including purchase and mobilization expense; and
fcr any other work and operations that must be performed or costs that must
be incurred incident to the initiation of meaningful work at the site and
for which payment is not otherwise provided for under the centrac:.

All facilities, plant, and eguipment that are established at or broughr to
the worksite shall be deemed to be subject to the provisions of thisg
paragraph unless the Engineer specifically provides otherwise in writing
for a particular item oy icems. The Contractor shall be solely responsible
for the adequacy. efficiency, use, protection, maintenance, repair, and
preservation of all facilities, plant, and equipmenrt.

. Payment. - Payment for mobilization and preparatory work willi be made
at the lump-sum price offered therefor in the schedule. Progress payments
for mobilization and preparatory work will be made as follows:

(1) The total amount of premiums paid by the Contractor to obtain
prerformance and payment bonds (and specified insurance) will be paid
at one time togecher with the first progress paywent otherwise due,

{2) When 5 percent cf the toral original contract amount is earned

cs
will be paid, exclusive of any amount already paid the Contractor fo.
rerformance and payment bond premiums {and specified insurance). -

! when 10 percent of the total original contract amount is earned
r other schedule items, 5 1,500,000 or the balance of the amount
red for mobilization and preparatory work (whichever is the lower)
be paid.

té}  1f the amount offered for mobilization and preparatory work
exceecds the total of the payments allowed under (2} and (3) above, the
balance will be paid when the contract work is substantially complete
as determined by the Engineer.

Ji- 18} Progress pavments for mobilization and preparatory work will be
- subjeti To retainage as provided in the Articles.

.6 REFERENCE STANDARDS AND DEFINITIONS

a. Definitions. -

{1) General. - Basic contract definitions are included in the
conditions of the contract.

{2} Indicated. - The term "indicated" refers to graphic
representations, notes or schedules on the drawings, or other
paragraphs cor schedules in the specifications, and similar

1-12
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requiremenrs in the contract documencs. Where terms such as “shown.”
snoted, " "scheduled, " and "specified” are uged, it is to help the
reader locate the reference; no limitation on location is intended.

{3) Directed. - Terms such as "directed,” "requested,” "authorized,
*selacted, ” "#pproved," *"required," and *"permitted” mean "directec by
the Engineer,* “requested by the Engineer,"™ and similar phrases.

{4) Approve. - The term *approved,* where used in conjunciion with
the Engineer's action on the Conctractor’s submittals, applications,
and reguests, is limited to the Engineer‘s duties and responsibilizties
as stated in the conditions of the contract.

{5} Regulation. - The term "Regulations"” includes laws, crdinances.
statutes, and lawful corders issued by authorities having jurisdaction,
as well as rules, conventions, and agreements within the construction
industry that control performance of the Work.

{6) Day. - The term “day" means calendar day.

{7) Installer. - An "Installer" is an entity engaged by the
Contractor, either as an employee, subcontractor, or contractor of
lower tier for performance of a parsicular ceastruction activity,
including installation, erection, application, and similar operations.
Installers are reguired tc be experienced in the operations they are
engaged to perform.

(a) Experienced. - The term "experienced, " when used with the
term *Installer,” means having a minimum of five previous projects
similar in scope to this Project, being familiar with the special
reguirements indicated, and having complied with requirements of
the authority having jerisdiction.

{b) Trades. - Use of titles such as *"carpentry” is not intended
Lo imply that certain construction activities must be performed by
accredited or unionized individuals of a corresponding generic
name, such as “carpenter.” It also does not imply that -
requirements specified apply exclusively to tradespersons of the
cerresponding generic name.

{c) Assignment of Specialists. - Certain paragraphs of the
specifications require that specific construction activities shall
be performed by specialists who are recognized experts in the
operations to be performed. The specialists must be engaged for-
those acrivities, and assignments are requirements over which the
Contracrtor has neo choice or option. Nevertheless, the ultimate
responsibility for fulfilling contract regquirements remains with
the Contractor.

This reguiremen: shall not be interpreted to conflict with
enforcement of kuilding codes and similar regulations governing
the Work. It 1s alsoc not intended co interfere with local trade
union jurisdicticnal settlements and similar conventions.,

(8} Testing Laboratories. - A “"testing laberatory" is an independent
and separate entity engaged to perfoarm specific inspections or tests,
either at the Project Site or elsewhere, and to report on and, if
required, to interpret results of those inspections or rests.
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b. Industry standards. -

(1) Applicability of Standards. - Except where the contract docume
include more stringent regquirements, applicable construction indust
standards have the same force and effect as if bound or copied
directly into the contract documents to the extent referenced. Such
standards are made a part of the contract documents by reference.

{2) Publication Dates. - Comply with the standard in effect as of the
date of the contract documents.

(3) Cenflicting Requirements. - Where compliance with two or more
standardsg is specified, and the standards may establish different or
conflicting requirements for minimum quantities or quality levels.
Refer requirements that are different, but apparently egual, and
uncertainties to the Engineer for a decision before proceeding.

Minimum Quantity or Quality Levels. - The quantity or gquality
level shown or specified shall be the minimum provided or
performed. The actual installation may comply exactly with the
minimum guantity or quality specified, or it may exceed the
minimum within reasonable limits. In complying with these
requirements, indicated numearic values are minimum or maximum, as
appropriate for the context of the regquirements. Refer
uncertainties to the Engineer for a decision before proceeding.

{4) Copies of Standards. - Each entity engaged in construction on the
remedial action is reguired to be familiay with industry standards
applicable to that entity’'s conscruction activity. Copies of
applicable standards are not bound with the contract documents.

Where copies of standards are needed for performance of a required
construction accivity, the Contractor shall obtain copies direc
from the publicacion source. :

(5) Abbreviations and Names. - Trads agsociation names and titles of
general standards are fregquently abbreviated. Where such acrenyms or
abpbreviations are used in the specifications or other ceontract
documents, they mean the recognized name of the trade association,
standards generating organization, authority having jurisdiction, or
other entity applicable to the context of the text provision, The
following acronyms or abbreviations, as referenced in contract
documents, are defined to mean the associated names. Names and
addresses are subject to change and are believed to be, but are not
assured to be, accurate and up-to-date as of date of contract
documents. For those not listed, refer to the “Encyclopedia of
Associations,” published by Gale Research Co., available in most

libraries.
AASHTO American Association of State Highway

and Transportation Qfficials

444 North Capitol St., Suite 225

Washington, DC 20001 (202) €24-5800
ACI American Concrere Institute

P.O. Box 19150

Detroit, MI 48219 {313} 532-2600
ACIL American Council cof Independent Laboratories

1725 K St., NW

1-14
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ACPA

A.I.A.

AIHA

AISC

AISI

ALST

ARSI

AOSA

ASME

washington, DC 20006 {202)

American Concrete Pipe ASsoc.
8300 Boone Blvd., Suite 400
Vienna, VA 22180 (703)

hAsphalt Institute Research Park Drive.
P.O. Box 14052
Lexington, KY 40512-4052 (606}

American Insurance AsSSoc,
1130 Connecticut Ave., NW
Washington, DC 20036 {202)

American Industrial Hygiene Assoc,

345 White Pond Dr.

P.0. Box B350

Akron, OK 44320 (216)

American Institute of Steel Construction
One East Waker Drive, Suite 3100
Chicago, IL 60601-2001 (312)

American Iren and Steel Institute
1133 Fifreepth St., NW
Washington, DC 20005 (202)

American Institute of Timber Construction
11818 E. Mill Plain Blvd.
Vancouver, WA 98684 (208)

Associated Labeoratories
500 5. Vermont St.
Palatine, IL 60067 {708}

American Lumber Standards Committee
P.0O. Box 210 . ’
Germantown, MD 20874 {301)

American National Standards Institute
1430 Broadway
New York, NY 10018 {212}

hssociation of Official Seed Analysts

c/o Jim Lair

Illinois Department of Agriculture Seed Lab.
Box 152861

Springfield, IL 627954 (217)

American Plwvwood Assoc.
P.C. Box 11700
Tacoma, WA 98411 {206)

American Petroleum Institute

1220 L St., HW

HWashington, DC 20005 (202)
Adhesive and Sealant Council

1627 K Street, NW, Suite 1000

Washington, DC 20006 (202)

American Society of Mechanical Epngineers

1-15

887-5672

821-139%0

28B8-4960

6265-7100

762-7294

€70-2400

452-7100

254-9132

358-7400

972-1700

354-3300

782-7655

565-6600

€82-8000

452-1500
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345 East 47th St.
New York, NY 10017 {212) 708-7722

ASPE American Society of Plumbing Engipeers
3617 Thousand Oaks Blvd., Suite 210
Westlake, CA 91362 {(BO5) 4%5-7120

ASSE American Society of Sanitary Engineering
P.0Q. Box 40362
Bay Village, OH 44140 {(216) B35-3040

ASTM American Society for Testing and Materials
1916 Race St.
Philadelphia, PA 19103 {213) 299-5400

AWE American Welding Society
550 Ledeune Road, NW
P.O. Box 351040

Miami, FL 33135% (305) 443-9353
AWWA American Water Works Assoc.

6666 W, Quincy Ave.

Denver, CO B0235 {303) 794-7712
BHMA Builders’ hKardware Manufacturers AssocC.

355 Lexington Ave., 17th Floeor

New York, NY 10017 (212) 661-4261
CISPI Cast Iron $o0il Pipe Institute

5959 Shallowford Road, Suite 419

Chattancoga, TN 37421 {615) ®B52-0137
CRSI Concrete Reinforcing Steel Institute

933 Plum Grove Rd.

Schaumburg, IL 60173 _ {312} 517-1200
GRI Geosynthetic Research Institute

Drexel University
West Wing, Rush Building
Philadelphia, PA 19104 {215) 895-2343

MEMA Metal Building Manufacturer‘s Assoc.
c/o Charles M. Stockinger
Thomas Associates
1230 Keith Building
Cleveland, OH 44115 {216) 241-7333

MTRA Mechanical Contractors Association
of America
1385 Piccard Dr.
Rockville, MD 20832 {3101} B&9-5800

NEC Naticnal Electric Code (from NFPA)

NECA National Electrical Contractors ASsoc.
7315 Wisconsin Ave.
Bethesda, MD 20814 {301) 657-3110

NEMA Mational Electrical Manufaccurers Assoc.
2101 L St., NW, Suite 100
Washington, DC 20037 {202) 457-8400
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KRFPA National Fire Protectiom AsSsoc.
One Batrerymarch Park
P.C. Box 5101
Quincy, MA 02269-9101 (617}

N.F.P.A. National Forest Products Assocr.
1250 Conpecticut Ave.,, NW, Suite 200 ..
Washington, DC 20036 (202)

NLGA National Lumber Grades Authority
1055 W, Hastings St., Suite 260
Vancouver, British Columbia
Canada VéE 2E9 {604)

NPA National Particleboard Assoc.
18928 Premiere Court
Gaithersburg, MD 20879 (301)

NPCA . National Paint and Coatings Assoc.
1500 Rhode Island Ave., HW
Washingron, DC 2000% (202)

NSF National Sanitation Foundation
3475 Plymouth Rd. .
P.O. Box 1468
Ann Arbor, MI 48106 {313)

PCA Portland Cement AssocC,.
5420 Qld Orchard Road
Skokie, IL 60077 (312)

PDI Plumbing and Drainage Institute
c/o Sol Baker
1106 W. 77th St., South Dr.
Indianapolis, IN 46260 (317

[4)8 Underwriters Laboratories
333 Pfingsten Rd.
Northbrook, IL 60082 {708}

usp U.S. Pharmacopoeia
12601 Twinbrook Parkway
Rockville, MD 20852 (301}

WRI Wire Reinforcement Institute
1760 Reston Parkway, Suite 4023
Reston, VA 22080 (703)

WWPA Western Wood Products Assoc.
Yeon Build:ing
522 SW Sth Avenue
Portland, OR 97204-2122 {(503)

W.W.P.A. Woven HWire Products Assoc.
2515 N. Nordica Ave.
Chicago, IL 60635 {312}

770-3000

463-2700

687-2172

670-0604

462~-6272

769-8010

966-6200

251-6970

272-88400

B81-0666

790-9730

224-35830

637-1359

(6) Federal Government Agencies. - Names and titles of federal
government standard or Specification producing agencies are often
abbreviated. The following acronyms or abbreviations referenced in
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the contract documents indicate names of standard or Specification
producing agencies of the federal government. Xames and addresses »
subject to change but are believed to be, but are not assured tec be
accurate and up to date as of the dacte of the contract documents.

CE Corps of Engineers
(U.S. Department of the Army) -
Chief of Epngineers - Referral
Washington, DC 20314 (202} 272-0660

CFR Code of Federal Regulations
Availab}e from the Government Printing Qffice
N. Capitol St. between G and H St. NW
Washington, DC 20402° {202) 783-3238
{(Material is usually first published
in the "Federal Register")

CPSC Consumer Product Safety Commission

5401 Westbard Ave.

Bethesda, MD 20816 (800} 636-2772
Cs Commercial Standard

{U.S. Department of Commerce}
Government Printing Office
Washington, DC 20402 t202) 377-2000

olaled Department of Commerce
l14th St. and Constitution Ave., NW
Washingten., DT 20230 (202) 277-2000

ojobe Department of Transportation
400 Seventh St., SW
Washingrton, DC 205590 (202} 366-4000

EPA Envirconmental Protection Agency
40 M St., SW ) . ~
Washington, DC 20460 (202) 382-20%0

FAA Federal Aviation Administration
(U.S. Department of Transportation}
800 Independence Ave., SW

Washingten, DC 20580 (202) 366-4000
FoT Federal Communications Commission

1919 M St., NW

Washington, DC 20554 {(202) &32-7000
FHA Federal Housing Administration

(U.S. Department of Housing and Urban Development)
Director, Manufactured Housing and Construction
Standards Division
451 Seventh St., SW. Room 9158
Washington, DC 20201 (202) 7s55-521¢0

FS Federal Specification (from GSA)
Specifications Unat (WFSIS)
7th and D St., SW
Waghington, DC 20406 {202) 472-2205
or 472-2140

GSh, General Services Administration
F St. and 18th St., NW

1-18
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MIL

NIST

OSHA

PSS

REA

(1IN d]

)

payments, judgments, and similar documents, correspondence, and records
aszaklished in conjunction with compliance with standards and regulations
bearing upeon performance of the work.

¢. Cost. - The cost of all work described in this paragraph shall be

-1

Washington, DC 20405 ) (202) 472-1082

Military Standardization Documents

{U.S. Department of Defense)

Naval Publications and Forms Center

5801 Tabor Ave.

Philadelphia, PA 19120 .-

National Institute of Standards and Technology
{U.S. Department of Commerce)
Gaithersburg, MD 20899 {301) 975-2000

Occupational Safety and Health Administration

{U.S5. Department of Labor)

Government Printing Office

Washington, DC 20402 (202) 523-6091

Preduct Standard of NBS

(U.S. Department of Commerce}

Government Printing Office .

-Washington, DC 20402 (202) 783-3238

Rural Electrification Administration

{U.S5. Department of Agriculture)

14th St. and Independence Ave., SW

Washington, DC 20250 {202) 447-8732

U.5. Department of Agriculture
Independence Ave. between 12th and 14th Sts., SW
Washington, DC 20250 (202) 447-8732

U.5. Postal Service
475 L’'Enfant Plaza, SW
Washington, DC 20260 (202) 268-2000

gubmiztals. - For UDEQ's records, the Contractor shall submit at the~
72 of every month copies of permits, licenses, certifications, inspection
epor:s. releases, jurisdictional settlements, notices, receipts for fee

)

304093y ‘g
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:ncluded in the prices bid in the schedule for other items of work.

VRLUE ENGINEERING

a. General. - The Contractor is encouraged to develop, prepare, and submit
valiue engzneering change proposals (VECP's) veluntarily. The Contractor
shall share in any instant contract savings realized from accepted VECP's
in accordance with subparagraph f. below.

h. Definitions. - “"Collateral costs,” as used in this paragraph., means

-agency costs of operation, maintenance, logistic support, or Government-

furnished property.
"Collateral savings,® as used in this paragraph., means those measurable net
reductions resulting frem a VECP in the agency’'s overall projected

ccllateral costs, exclusive of acguisition savings, whether or not the
acquisition cost changes. .
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"Contractor’'s development and implementation costs,® as used in this
paragraph, means those costs the Contractor incurs on a VECP specificallvw
in developing, testing, preparing, and submitting the VECP, as well as
those costs the Contractor incurs to make the contractual changes requiz
by Government acceptance of a VECP.

"Government costs,” as used in this paragraph, means.those agency costs
that result directly from developing and implementing the VECP, such as any
net increases in the cost of testing, operations, maintenance, and logistic
support. The term dees not include the normal administrative costs of
processing the VECP.

*Instant contract savings,” as used in this paragraph, means the estimated
reduction in Contractor cost of performance resulring from acceptance of
the VECP, minus allowable Contractor’'s development and implementation
costs, including subcontractor’s development and implementation costs (see

subparagraph g. below}.
“Value engineering change proposal (VECP)* means a proposal that -

{1) Reguires a change to this, the ingtant contract, to implement;
and -

(2) Results in reducing the contract price or estimated cost without
impairing essential functions or characteristics; provided, that it
does not involve a change -

ta) In deliverable end item quantities only; or

(bl To the contract type only

WEIIP preparation. - As a minimum, the Contractor shall include in each
e the information described in subparagraphs (1) through (7} below. T
tne proposed change is affected by contractually required configuration
raﬂacement er similar procedures, the instructions in those procedures
iating to format, identification, and priority assignment shall govern -
“EZP preparation. The VECP shall include the following:.

-

{1} A description of the difference betwean the existing contract
requirement and that proposed, the comparative advantages and
d:sadvantages of each, a justification when an item’s function or
characteristics are being altered, and the effect of the change on the
end 1tem’s performance.

{2} A list and analysis of the contract requirements that must be
changed if the VECP is accepted, including any suggested specification
revisions.

{3} A separate, derailed cost estimate for (i} the affected portions
of the existing contract reguirement and {ii) the VECP. The cost
reduction assgclated with the VECP shall take into account the
Contractor’'s allowable development and implementation costs, inecluding
any amount attributable to subcontracts under subparagraph g. below.

{4} A description and estimate of costs the Government may incur in
implementing the VECP, such as test and evaluation and operating and
SUPpPOrt COSts.

{5) A prediction of any effects the proposed change would have on
collateral costs te the agency.

BK 9107 PG 7797

83060334 03
= Ad0J H00d «



(6) A statement of the time by which a contract change accepting the
VECP must be issued in order to achieve the maximum cost reduc:z:on.
noting any effect on the contract completion time or delivery
schedule.

(7) Identification of any previous submissions of the VECP, including
the dates submitted, the agencies and contract numbers invelved, and
previcus Government acticons. if known. '

d. Submissiocn. - The Contractor shall submit VECP's to the Engineer.
e. Government action. -

(1) The Engineer will notify the Contractor of the status of the VECP
within 45 calendar days after the Engineer receives it. If additional
time is reguired, the Engineer will notify the Contractor within the
45-day period and provide the reason for the delay and the expected
date of the decision. The Governmment will process VECP's
expeditiously; however, it shall not be liable for any delav in acting
upon a VECP.

{(2) If the VECP is not accepted, the Engineer will notify the
Contractor in writing, explaining the reasons for rejectiocmn. The
Contractor may withdraw any VECP, in whole or in part, at any time
before it is accepted by the Government. The Engineer may require
that the Contracror provide written notification before undertaking
significant expenditures for VECP effort.

{3) Any VECP may be accepted, in whole or in part, by the Engineer's
award of a change to this contract citing this paragraph. The
Engineer may accept the VECP, even though an agreement on price
reduction has not been reached, by issuing the Contractor a change
order., Until a change order is issued or a contract change applies a
VECP to this contract, the Contractor shall perform in accordance with
this contract. The Engineer’s decision to accept or reject all or
part of any VECP shall be final.

f. Sharing. -
(1} Rates, - The Government's share of savings is determined by

subtracting Government costs from instant contract savings and
mulziplying the result by 45 percenc.

{2} Payment. - Payment of any share due the Contractor for use of a
. VECP on this contract shall be authorized by a change teo this contract
Lo R

(a) Accept the VECP;

(b) Reduce the contract price or estimated cost by the amount of
instant contract savings; and

{c} Provide the Contracter’'s share of savings by adding the
amount calculared to the contract total price.

g. Subcontracts. - The Contractor shall include an appropriate value
engineering paragraph in any subcontract of §$50,000 or more and may include
one in subcontracts of lesser value. In computing any adjustment in this
contract‘s price under subparagraph f. above, the Contractor's allowable
development and implementation costs shall include any subcontractor's .
allowable development and implementation costs clearly resulting from a
VECP accepted by the Government under this contract, but shall exclude any
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value engineering incentive payments LO & subcontractor. The Contracter
may choose any arrangement for subcontractor value engineering incentive

payments; provided, that these payments shall not reduce the Govermment
share of the savings resulring from the VECP.

h. Data. - The Contractor may restrict the Government’s rights to use any
part of a VECP or the supporting data by marking the .following legend on

the affected parts:

"These data furnished under the Value Engineering - Construction
paragraph of contract , shall not be disclosed outside
the Government or duplicated, used, or discleosed, in whole or in par:t,
for any purpose other than to evaluate a value engineering change
propesal submitted under the paragraph. This restriction does not
limit the Government's right to use information contained in these
data if it has been obtained or is otherwise available from the
Contracter or from another source without limitations.”

If a VECP is accepted, the Contractor hereby grants the Government

unlimited rights in the VECPF and supporting data, except thac, with
respect to data qualifying and submirted as limited rights technical
data, the Government shall have the rights specified in the contract
changes implementing the VECP and shall appropriately mwark the data.

SETTION 1.2 - MATERIALS
b I MATERIALS TO BE FURNISHED BY THE CONTRACTOR

-

a. General. - The Contractzor shall furnish all materials reguired for
compiezzon of the work.

The words "material” or "materials" as used in these specifications to
dengte items furnished by the Contractor shall be construed to mean
eguipment, machinery, product, component, or any other item reguired to b
rncorporated in the work, -

When a separate item which includes the furnishing of any material is
provided 1n the schedule, the cost of furnishing, hauling, storing, and
handiaing shall be included in the price bid for that item. When a separate
tzem 1s no: provided in the schedule for furnishing any material reguired
tc be furnished by the Contractor, the cost of furnishing, hauling,
szoring. and handling shall be included in the price bid for the work for
which the material is required.

- 8304093y 09
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Materials furnished by the Contractor shall be of the type and guality
described in these specifications. The Contracter shall make diligent
effort ro procure the specified materials from any and all sources, but
where because of Govermment prioricties or other causes, materials required

Ev these specifications become unavailable, substitute materials may be
used in accordance with Article 9.

. - Inspection of materials. - Materials furnished by the Contractor which
will become a part of the completed construction work shall be subject to
inspection at any one or more of the following locations, as determined by
the Engineer: at the place of production or manufacture, at the shipping
point, or at the site of the work. To allow sufficient time to provide for
inspection, the Contractor shall submit to the Enginear, at the time of
issuance, copies in triplicate of purchase orders, including drawings and
other pertinent information, covering materials on which inspection will be
made as advised by the Engineer, or shall submit other evidence in the
event such purchase orders are issued verbally or by lerter.
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The ingpection of materials at any of the locations specified above or the
waiving of the inspection thereof shall not be construed as being
conclusive as to wherher the materials and equipment conform to the
contract reguirements nor shall the Contractor be relieved thereby of the
responsibility for furnishing materials meeting the requirements of these
specifications. Acceptance of all materials will -be made only at the site
of the work. Sz

1.2.2 MATERIALS AND WORFKMANSHIP

a. Materials. - All materials furnished by the Contracteor shall be new and
ef the most suitable grade for the purpose intended considering strength,
ducrility, durabiliry, and best engineering practice.

Except as specified, materials shall conform to Federal specifications or
standards, or, if there are no applicable Federal specifications or
standards, materials shall conform to the specificaticns or standards of
ANSI (American Naticnmal Standards Institute}, ASTM (American Society for
Testing and Materials), ASME {(American Society of Mechanical Engineers),
SKE {Sociery of Automprive Engineers), IEEE (Institute of Electrical and
Electronic Engineers), NFPA (National Fire Protecticn Association), or
other nationally recognized standards organization. If the Contractor
proposes to deviate from, or to use materials not covered by, the
aforementioned specifications and standards, the Contractor shall submit,
for approval, the juscification for and exact nature of the deviation, and
complete specifications for the materials proposed for use,

b. Werkmanship. - The Contractor shall be responsible for the accurate
manufacture and fabrication of materials in accordance with best modern
Fractice and the requirements of these specific¢ations, notwithstanding
LiNST errors or omissions therein.

Z.a.3 QUALITY CONTROL TESTING

a. General. - Quality control testing includes jinspectiocns and tests and
related actions including reports, performed by independent and separate
agencies, governing authorities, and the Contractor. Testing of materials
may be done at random. They do not include contract enforcement activities
performed by the Engineer.

Inspeciion and testing services are regquired to verify compliance with
requirements specified or indicated. These services do not relieve the
Contractor of responsibility for compliance with contract document
requirements.

Requirements of this paragraph relate to customized fabrication and
inszallatien procedures, not production of standard products. Specific
guality control reguirements for individual construction activities are
specified in the paragraphs that specify those acrivities. Those
requirements, including inspections and tests, cover production of standard
products as well as customized fabrication and imstallation procedures.
Inspections, tests and relaced actiens specified are not intended to limit
the Contractor’s guality contrel procedures that facilirate compliance with
contract document regquirements.

Requirements for the Contractor to provide gquality control services

required by the Engineer, UDEQ, or authorities having jurisdiction are not
limited by provisions of this paragraph.
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b. Responsibilities, -

{1) contractor Responsibilities. - The Contractor shall provide
inspections, tests, and similar Comstruction Quality Control (CQC)
services, specified in individual paragraphs, those reguired by
governing authorities except where they are specifically indicated to
be UDEQ's or the Engineer‘'s responsibility, and .the Contractor's
submitted and accepred CRC Plan. CQC Services is defined as a planned
system of inspections that is used to directly moniter and control the
gquality of a construction project. CQC refers to measures taken by
the Contractor to determine compliance with the reguirements for
materials and workmanship as stated in the plans and specificat:ions
for the project.

The Contractor shall submit, for approval, to UDEQ and the Engineer
any separate and independent agencies proposed for hire for this
function. Upon approval, the Contractor ghall employ and pay a
separate and independent agency, to perform specified quality control
services.

The Engineer will perform Quality Assurance testing and may engage and
pay for the services of a separate agency to perform inspections and
tests specified as the Engineer’s responsibility. Where the Engineer
has engaged a testing agency or other entity for testing and
inspection of a part of the Work, and the Contracter is also required
to engage an entity for the same or related element, the Contractor
shall not employ the entity engaged by the Engineer, unless otherwise
agreed in writing wich the Engineer.

The Ceontractor is responsible for retesting where results of required
inspecticns, tests or sSimilar services prove unsatisfactory and do not
indicate compliance with contract document requirements, regardless of
whether the original test was the Contractor's respensibilicy. Cost
of retesting construction, revised or replaced by the Contractor is
the Contractor’s responsibility, where required tests were performed
on oraig:inal construction. . . ~

The Contractor shall cooperate with agencies performing required
inspections, tests and similar services and provide reascnable
aux:liary services as requested. The Contractor shall notify the
agency sufficjently in advance of operations to permit assignment of
personnel. Auxiliary services required include but are not limited
o

fa} Providing access to the Work and furnishing incidental laber
and facilities necessary to facilitate inspections and tests.

(b} Taking adeguate quantities of representative samples of
materials that require testing or assisting the agency in taking
samplies.

(c) Providing facilities for storage and curing of test samples,
and delivery of samples to testing laboratories.

{d) Providing the agency with a preliminary design mix for
material mixes that require control by the testing agency.

{e) Security and protection of samples and test equipment at the
site.

The Contracrer is responsible for scheduling times for inspecticns,
tests, taking samples and similar activities.
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The Contractor, upon completion of inspection, testing, sample-taking
and similar services, shall repair damaged construction and restore
substrates and finishes to eliminate deficiencies, including
deficiencies in visua)l qualities of exposed finishes. Repair and
protection is the Centractor’s responsibility, regardless of the
assignment of responsibility for inspection, testing, or similar
services. -

{2} The Engineer’'s Responsibility. - The Engineer will provide
inspections, tests and similar quality assurance tests specified tc be
performed by the Engineer and not by the Contracter. Pavment for
completed items in the bid schedule will ke based upon the guality
assurance testing performed by the Engineer. At the Engineer’'s
optien, the Contracror’s Quality Control testing may be accepted as
Quality Assurance, Censtruction Quality Assurance (CQA) is defined as
* a planned system of activities that provide the owner and permicting
agency assurance that the facility was constructed as specified in the
design. Cost far these services are not included in the contract
price. CQA includes inspections, verifications, audits, and
evaluations of materials and workmanship necessary to determine and
document the quality of the constructed facility. CQA refers to
measures taken by the Engineer to assess if the insraller or
Contractor is in compliance with the plans and specifications for a
project.”

(31 Duties of the Testing Agency. - The Contractor’s independent and
separate testing agency engaged to perform inspecticns, sampling and
testing of materials and construction specified in individual
paragraphs, shall cooperate with the Engineer and Contracter in
performance of its duties, and shall provide gualified perscnnel to
perform required inspections and tests.

The agency shall notify the Engineer and Contractor promptl& of
irregularities or deficiencies observed in the Work during performance
of ir's services.

The agency is not authorized to release, revoke, alter, or enlarge
requirements of the contract documents, or approve Or accept any
portion of the Work.

The agency shall not perform any duties of the Contractor.

{4} Coordination. - The Contractor’s and the Engineer’s agencies
engaged to perform inspections, tests, and similar services shall
coprdinate the segquence of activities with the Engineer to accommodate
required services with a minimum of delay. In addition, the
Contractor shall coordinate activities to avoid the necessity of
removing and replacing construction to accommodate inspections and
Lests.

Submirtals. -

{1} Construction Quality Control Plan. - The Contracter shall submit
for approval, 30 days after contract award, a Construction Quality
Control Plan, for all installations, which provides the following
elements:

{a) Title Page and Ingroduction

(b} Table of Contents

{c) Project Description

{d) Project Organization

{e) Quality Assurance Objectives for Data Measurement
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{f) Geosyntheric Manufacturer Quality Assurance
{g) Sampling Procedure for Backfill

{h) Sample and Document Custody Procedures
{i) calibration Procedures and Freguency

{j) Analytical Procedures

{k} Data Reduction, Validation and Reportzng
{1) Internal Quality Control Checks -
(m) Performance and System Audits

{n) Preventive Maintenance

{c) Data Measurement Assessment Procedures
{p} Corrective Action

() Quality Assurance RepOrts to Management

All testing shall be completed in strict conformance with the approved
plan.

(2) Inspection Reports. - Within 5 days following an inspection, the
Contractor’'s independent and separate testing agency shall submit a
certified written report of each inspection, test or similar service,
to the Engineer, in duplicate, unless the Contractor is responsible
for the service, If the Contractor is responsible for the service,
the Contractor shall submit a certified written report of each
inspection, test or similar service to the Engineer, in duplicate.

Additional copies of each written report shall be given to the
Engineer, when the Engineer so directs.

Written reporrs of each inspection, test or similar service shall
include, but not b€ limited to:

1-Date of issue.

Z2-Contract title and number.

3-Name, address, and telephone number of testing agency.

4-Dares and locations of samples and tests or inspections.

5-Names of individuals making the inspection or test.

6-Designation of the Work and test method. ) -
7-Identificarion of product and Specification section.

B-Complete inspection or test data.

2-Test resulus and an interpretation of test results.

10-Ambient conditions at the time of sample-taking and testing.
1l1-Comments or professional opinion as to whether inspected or tested
Work complies with contract document regquirements.

i2-Name and signature of laboratory inspector.

13-Recommendations ©On retesting.

d. Coest. - All costs for work incurred by this paragraph shall be included
in those items for which testing is regquired.

SEZTTION 1.3 - LOCAL CONDITIONS
.31 GENERAL SITE INFORMATION

a. Facility description. - The Sharon Steel site includes a former milling
operation that operated from 1906 to 1971, During the milling operation,
lead, copper, and zinc were extracted from the ore by the froth flotation
process. The facility cperated as a custom mill, receiving ore from many
sources, then concentrating and extracting a variety of metals. The
majority of the tailings from the milling operations are currently located
at the mill site, designated as Operable Unit 1 {(OUl).
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An envircnmental health problem was first suspected.in 1982 when the Utah
Departmenr of Health was notified that local citizens were gather:ing
windblown tailings and then using them for sandboxes and gardens. The
tailings had high concentrations of lead, cadmium, and arsenic.

L. General description of site. - The sire covers approximately 270 acres.
Tailings from the procegsing of ores was disposed of on the site. The
tailings were sglurried intc several segtlement ponds over the vears of
milling operations. Approximately 10.7 million cubic yards of tailings
cover the site,

The mill buildings were demolished in 1993 and foundation remnants remain
at the site. Debris not suitable for decontamination and recvecling was
disposed of on the tailings pile, including material corm:taining asbescos.

Miscellaneous debris and equipment from past operations is present at the
surface and is expected to be found throughout the tailings pile. This
debris consists of wood, pipe. concrete, stone, brick, metal, steel, and

household trash of varying sizes, types, and gquantities.
The site is in a populated area with nearby residential communities.

c. Chemical hazards. - The chemical hazards associated with the site are
primarily those associated with the metal concentrations** in the
unoxidized subsurface tailings (Un-Tailings), surficial soils (Soils}, and
shallow groundwater. Bulk chemical analysis performed on the tailings
material shows maximum recorded concentrationv of components of concern as

fcliows:

Concentration

Zomponent  Un-Tailings S0ils Groundwater

(max) {max} {(max)

(mg/Kg) {mg/Kg} {ug/1)
ATrsenir 5,621.0 815 1530.00
ZazZmium 302.8 66 3.00
Tcopers 3,312.0 838 5.93
Iroo 101,011. 101,700 82.03
L.ead 44,609 10,100 1.15
Manganese 4,688.0 2,700 21B.65
S:ilver 123.9 31 5.23
2.nz 54,444. 7.600 45.96

*Volume II Feasibility Study - OUl Tables 1-2, 1-6, and 1-7.
**H:gher concentrations may be present.

Tne groundwater concentrations listed are geometric means except for
tne arsenic concentration. The arsenic concentration is a maximum
detected level.
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1.3.2 ACCESS TO THE WORK AND HAUL ROUTES

a. General. - The Contractor shall make its owm investigation of the
condition of available public or private roads and of clearances,
restrictions, bridge-lcad limits, bond requirements, and other limitations
that affect or may affect transportation and ingress and egress at the
jobsites. It shall be the Contractor's respopsibility .to construct and
maintain, ar its own expense and at its own risk, any haul roads., access
roads, bridges, or drainage structures required for constructicon
operations. Access roads on the site shall be maintained in well graveled
condition and shall be accessible to the Engineer, UDEQ, and EPA personnel.

Existing access to the gite is available through a gate located at
approximately 8400 South and 700 West.

b. Existing roads. - Existing roads are available for the Contractor's use
subject to existing restrictions. The Contractor shall meet all conditions
properly imposed upon the use of existing roads by those having
jurisdiction thereover, including (without limitation of the generality of
the foregoing) seasonal or other limitations or restrictions, the payment
of excess size and weight fees, and the posting of bonds conditioned upon
repair of road damage caused by the Contractor. The Contractor shall
comply with all Midvale City, West Jordan, and Salt Lake County loading and
use restrictions for city roads.

c. Haul routes. - Hauling over public highways, roads, or bridges shall be
in compliance with the applicable State and leocal regulations and shall be
such as to minimize interference with or congestion of local traffic.

Prior to hauling materials the Contractor shall submit proposed haul routes
=c the Enganeer for approval. Where haul routes cross public highways or
rocads, tie Contractor shall provide barricades, flagmen, and other
necessary precautions for safety of the public as provided in paragraph

d. Cost. - The cost of all work described in this paragraph shall be
inczliuded in the prices bid in the schedule for other items of work. -

1.3.3 MAINTRINING PUBLIC TRAFFIC

The Con:iractor shall make all necessary provisions for maintaining the flow of
publ:z traffic and shall conduct all operations for the construction so as to
ffer the ieast possible abstruction and inconvenience to public traffic. 1If
ne Contractor intends to close any public roads to traffic, it shall receive
approval from the Engineer, State, and local authorities. Convenient access to
drivewayvs. houses, and buildings along the line of the work shall be maintained,
and tempcrary approaches to crossings or intersecting roads shall be provided
ang kect in good conditien. The Contractor shall, when required, provide and
stazion competent flagpersons whose sole duries shall consist of direction and
controsling the movement of public traffic either through or around the work.

Where publac rtraffic is required to cross over or pass through the work,
construction operations shall be conducted so as to provide a reasonably smooth,
even, dustless, and unobstructed passageway for one lane of traffic at all
times. At any and all points along the work where the nature of the
CONSTIuction operations in progress and the egquipment and machinery in uge are
of such character as to endanger passing traffic, the Contractor shall provide
such guards as may be necessary to ensure against accidents and avoid damage or
injury to passing traffic.

Except for watering for dust abatement as provided in these specifications, the
cost of all work involved in maintaining public traffic, as described in this
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paragraph. shall be included in the prices bid in the schedule for other items
of work.

1.3.4 CONSTRUCTION AT EXISTIRG WATERCOURSES AND UTILITIES

Where the work to be performed under the contract documents may cross oy
otherwise interfere with water, sewer, gas, or oil pipelines; buried cable:
cathodic protecticn; or other public or private utilities, or with artificial or
natural watercourses, the Contractor shall provide for such wrilities and
watercourses, and shall coordinate with the affected owners to determine who
will perform such comstruction sc that neo damage will result to either publiz or
private interests.

The term "watercourses® includes ditches, terraces, furrows, or other fea-u—es
of surface irrigation systems. Location, sizes, depths, clearances, dimsnsion
and identification of watercourses and utilities shown on the drawinas are
concidered approximate, nat all inclusive, and subject to changes. It shall be
the responsibility of the Contractor to determine the acrual locations, sizes,
depths, clearances, and identity of and make provision for all watercourses and
utilities in all work areas prior to coastruction. Approval of the Engineer is
required before any watercourse or urility is taken our of service, and

© permission shall be cbtained from the owners.

Where the work to be performed under these specifications is in close proximity
to the Jordan River, the Contractor shall provide for such watercourse, and
shall perform such construction during the progress of the work so that no
damage will result to either public or private interests. If the Contractor
does not maintain the existing watercourse in such condition that no damage will
result £o eithner public or private interests, the Engineer will cause the
necessary repairs to be made, and backcharge the Contractor for such work.

The cost of all work described in this paragraph shall be included in the prices
t:d in the schedule for other items of work.

2.3.58 EILEZTRIC POWER FOR CONSTRUCTION PURPOSES : -
The Contractor shall make all necessary arrangements and shall provide all
eiectric power required for it’'s construction purposes. This shall include
groviding all necessary transmission lines, distribution circuits, transformers,
and cther electrical egquipment required for distributing the power to the place
cr blares cf use by the Contracror.

A: the termination of the contract under these specifications, and with the
acproval of the Engineer the Contractor shall dismantle and remove all
distribution lines serving its installations, or those of its subcontractors,
Thaz are not part of the permanent power installation. The Contractor is

pronibited from using a property owner's electrical power unless prior written
a:::ofa» 1s obtained from the Engineer and Property Owner.

Nc¢ direct payment will be made to the Contractor for providing electric power

for conscruction purposes, and the cost thereof shall be included in the prices
bid in the schedule for other items of work.
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1.3.6 WATER FOR CONSTRUCTION FURPOSES

a. General. - The Contractor shall furnish all warer reguired for
construction purposes. The Contractor shall make all arrangements for
obtaining water and provide all means for conveying water to points qf use.
water rights of 7 cfs are available from the Jordan River. Pumping is
required to utilize this water, and arrangements for _use of this water can
be made with MRRC, the land owner.

b. Cost. - The cost of providing necessary facilities and c¢onveving water
to points of use shall be included in the prices bid in the schedule for
other items of work.

1.3.7 UTILITY LINES

a. General. - The Contractor shall make all provisions, and shall perform
all work, reguired by the Contractor’s operations under this contract
incident to any interference with the operation or maintenance of utility
lines, existing on the dare bids are received, in a manner satisfactory to
rhe owners and operators thereof and to the Engineer, including providing
and maintaining all necessary or required temporary structures; making any
necessary repalrs, replacements, or similar operations; and furnishing
indemnity or other bonds.

Where an existing overhead powerline or communication line crosses a
feature of the work to be constructed under this contract, the Government
will provide information regarding physical clearances at the crossing site
bezween the line and the higher of (i) original ground; or (ii) final
elevation of constructed work. Such clearances will be in accordance with
KESC/ANSI C2 unless the Government specifies higher clearances. Any
powerline or communication line poles or other accessories lying within the
section of a feature of the work will be moved by the Government.

Pr:zor to stringing conductors or overhead ground wires which cross over

energized electric powerlines, the Contractor shall notify the owners and _
cperators thereof of the periods of time thie Contractor intends te perform
such siringing: shall obtain a written acknowledgment of such notification;

and shall submit such acknowledgment to the Engineer.

b. Cost. - The cost of providing and maintaining all work reguired by this
paragraph shall be included in the prices bid in the schedule for other
1tems of work.

L.1.8 COORDINATION QF SITE ACTIVITIES WITH OTHER CONTRACTORS AND AGENCIES

a. General. - In accordance with Article 7.4 the Contractor shall fully
cooperate with the cother contractors.

There are a number of agencies and contracrors presently invelved at this
site. The State of Utah i1n conjunction with the U.S. Environmental
Protection Agency (USEPA} and the U.S. Bureau of Reclamation (USBR), are
presently conducting clean-up activities of OU2 soils in the surrounding
communities. These clean-up activities include disposing of contaminated
s0ils in a repository area located within the northern area of the gite.
The clean-up work, together with destruction of the mill buildings, were
segregated into 5§ phases. Phases 1 and 2 are complete, and phase 3 is
scheduled to be completed in November, 1994. It is anticipated that phase
4 will be awarded beginning in early 1995, and phase 5 the following year.
Phases 4 and 5 will be administered concurrently, but under separate
conTracts.
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Total volume increase from phases 4 and § are estimated to be between
70,000 and 80,000 cubic yards. This volume of contaminared material hauled
in from phases 4 and 5 will be covered under this contract and incorporated

into the work.

b. Cost. - The cost of all work required by this paragraph shall be
included in other items of work.

1.3.9 USE .OF LAND FOR CONSTRUCTION PURPOSES

a. General. - The Contractor will be permitted to use land designated on
drawing 1556-41B-12 as *"0OUl Contractor Staging Area” for field offices,
construction plants and buildings, storage yards, shops, roads, spoil
areas, and other construction facilities required for construction
purposes. This area is contaminated and will require excavation and
backfill as specified prior to the installation of Contractor facilities.

If private land outside the site boundary is used for comstruction
facilities, or other comstruction purposes, the Contractor shall make all
necessary arrangements and shall pay all rental and other costs associated
therewith.

b. Submittals. - Submittals shall be in accordance with this paragraph and
paragraph 1.1.4.

ht least 10 days prior to use of land for construction purposes, the
Contractor shall submit, for approval, propoesed areas for Contractor use
irnriuding a landscape rehabiliration plan for each area on the site to be
-mpacced by Contractor use.

Each landscape rehabilitatrion plan shall include the fellowing:

{1) A drawing showing the location and extent of the impact of the
Contractor’s use of the site. The drawing shall show proposed
cffices;: shops; storage areas including those for fuel and oil;
fabrication yards; parking areas; utilities; temporary access and haul
roads; areas for processing, storing, and disposal of waste marerials
from construction cperations; storage area for explosives, if blasting
:s utilized; temporary fences, and other uses of the site by the
Contractor, including any other information reguired to show the
Contractor’'s intended use of the area available.

(2) Description of the Contractor’s methods to:

(a) Preserve. protect, and repair if damaged., all vegetation
(such as trees, shrubs, and grass) and other landscape features on
or adjacent te the worksite, which are not to be removed and which
do not unreasonably interfere with the work regquired under this
contraci, aincluding methods teo mark work area limics and to
protect disturbed areas and prevent erosion.

{(b) Protect from damage, and repair if damaged, . all existing
improvements and utilitles at or near the worksite, the locations
of which are made known to or should be known by the Contractor.

{3) Drawing and written description of the Contractor’s methods to
rehabilitate the site, after completion of construction activities,
removal of Contractor structures and facilities, and clean up.

-
t
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c. Site land. - The Contractor’s use of land for construction purposes
shall not interfere with any part of the work under this contrac:., nor wi-*“
the work of other contractors or the Government in the vicinity, nor wis
reservations made, or as may be made, by the Government for the use of =
land.

Arrangements shall be made by the Cantractor with the .0U2 contractor to
excavate and backfill the area designated for the OUz contractor as "OU2
Contractor Staging Area. In the event arrangements cannot be made with
the OU2 Phase 4 contractor, a 21 day period of time will be made available
during the interim between the phase 4 contract and phase 5 contraczs of
the OU2 cleanup.

Housing for Contractor perscnnel will not be permitted on site.

Upon completion of the work. and following removal of construction
facilities and reguired cleanup, land used for construction purposes and
not reguired for the completed installation shall be regraded and
rehabilitaved.

d. Cost. - No charge will be made to the Contractor for the use of land
for construction purposes. All work required by this paragraph shall be at
the expense of the Contractor, except the excavation and demolition which
will be paid according to these specifications.

1.3.10 EXISTING FENCES

Fences on the site shall be removed by the Contractor where necessary for
the performance of the work, and where required. Where designated,
ex:52:ng fences shall be maintained until the work is completed or their
removal is authorized. Where the Contractor removes existing fences to

at all zimes during the continuation of the contract. Temporary fencing
zonstruzted on the site shall be removed by the Contractor as part of the
cieanup operations prior to final acceptance of the completed work. -
The ex:s-Zing fence material removed shall be treated as a contaminated
material. Fencing may be salvaged if properly decontaminated. Fencing
buried on site shall be burjed in a manner that all the materials are flat,
and :ncompressible.

Temporary fencing material removed shall be treated as a contaminated
material. Fencing may be salvaged if properly decontaminated.

The cos:t of all work described in this paragraph shall be included in the
rices bid in the schedule for other items of work. |

R A GEOLOGIC INVESTIGATIONS

The drawings, logs, and water-level data referred to in the Contract c¢an be
examined ar the locaticon specified in the Invitation for Technical Offers
{see Article 4.5). The Government does not represent that the available
information and records show the condations that will be encountered in
performing the work, and the Government represents only that such
information shows the condition encountered at the particular point when
the information was obtained.

The water-leve]l data show only the conditions at the particular time or
times the information was cbrained and may not indicate variations such as
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those caused by periods of drought or increased rainfall, seasonal
fluctuations in rainfall, or application of irrigation water.

The maximum depth of the tailings is &1 fear as indicated by borehole
numbers MW-201, MW-202, MW-203, MW-751, and MW-753. The groundwater table
has apparently risen above the original ground level so that the lower
portion of the contaminated material may require dewatering prior to
excavation.

Bidders and the Contractor must assume all responsibility for assumptions
and conclusions which may be made as to the nature of the materials to be
excavared, the difficulties of making and maintaining the reguired
excavarions, and of doing other work affected by the geoclogy and the
groundwater elevations at the site of the work,

1.3.12 PROTECTION OF EXISTING INSTALLATIONS

in performing work at the Sharon Steel Superfund Site, the Contractoer shall
take all necessary precautions to safequard existing installations which
are to remain in place. The Contractor shall obtain the location of all
monizoring wells, water quality measurement points, survey control points,
buried conduit, pipe, cable, ground mat, telephone lines, and other buried
items prior to performing any snow plowing or excavations on the site and
shall use proper methods for their protection during excavating and
backfilling cperations. The Contractor shall protect adjacent
installations when installing eguipment and materials.

A1l protective installations shall be arranged so as to permit operation of
the existing equipment and facilities by the Government while wdrk under
these specifications is in progress. The Contractor shall remove all.
prozective installations provided by him after they have served their
purpose. The materials furnished by the Contractor to provide protection
shall remain the property of the Contractor. '

The Contractor shall be responsible for and shall repair, at it’'s expense,
anyv damage to existing installations due.to the Contyactor’s coperations or
12's failure teo provide proper protection; or at the option of the
Tngineer, any such damage may be repaired by the Government, and the

The cost of all protection, as described in these specifications, including
furn:shing all necessary materials, shall be included in the prices bid in
the schedule for other items of work.

SEZTION 1.4 - SAFETY
.42 SAFETY OF THE PUBLIC

Roads subject teo interference by the work shall be kept open or suitable
tempsrary passages provided through the work. As required by paragraph-1.3.3
shall be provided and maintained by the Contractor. Detours shall be provided
and maintained by the Contractor. The Contractor shall provide, erect, and
maintain all necessary barricades, suitable and sufficient flasher lights,
flagpersons, danger signals, and signs, and shall take all necessary precautions
for the protection of the work and the safety of the public.

Roads closed to traffic shall be protected by effective barricades on which
shall be placed acceptable warning and detour signs. All barricades and

obstructicns shall be illumipated at night, and all lights shall be kept
illumipated from sunset until sunrise.
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No construction work alomng public or private roads may proceed until the
Contractor has proper barricades, flasher lights, flagpersons, sighals, and
signs in place at the construction site.

Specific signs, signals, barricades, and flagperscns requirementﬁ are detailed
in the American Mational Standards Institute "Manual on Uniform Traffic Control

Devices for Streets and Righways" ({(ANSI DE.1). -

The cost of all work described in this paragraph shall be included in the prices
bid in the schedule for applicable items of work.

1.4.2 SAFETY MONITORING EQUIPMENT AND SﬁPPLIES

All safety and monitoring equipment and supplies shall be furnished by the
Contractor. Safety equipment and supplies for the Engineer and UDEQ personnel
will be furnished by UDEQ. However all decontamination facilities shall be

rovided by the Contractor and shall be available for the Engineer, UDEQ, EPA
and their representatives to use, including waste disposal facilities.

1.4.3 HAZARDOUS WASTE/MATERIALS SAFETY AND HEALTR !

a. General, - The reqﬁiremen:l of this paragraph shall apply to all work
under these specifications involving the exposure of employees to hazardous
substances. .

». References. -

{1) American Naticnal Standards Institute {(ANSI) Publicatiens.
Z288.2, Practices for Respiratory Protection
{2} Code of Federal Regulations (CFR)

{a) 295 CFR 1910.120, Hazardous Waste Operations and Emergency
Response : g -

(b) 2% CFR 1910.134, Respiratory Protection
(c) 4% CFR 171, Hazardous Materials Regulations

c. Definitions. - The following terms are defined for use under this
contract. Additiocnal definitions of terms used in conduct of hazardous
waste and hazardous substances operations shall be as contained in 29 CFR
1910.120. .

1) Cleanup operations. - An coperation where hazardous substances are
removed, contained, incinerated, neutralized, stabilized, cleaned up
¢r in any other manner processed or handled with the ultimate goal of
making the site safer for people or the environment.

{2} Contamination reduction zone. - An area of the site which
provides a transition between contaminated and clean zones. .
Decontamination operations are conducted in this zone to assure that
contaminating substances are not spread to clean areas by persons,
equipment or work activities. The contamination reduction zone may
not be statiec but subject to change with the work activity at the
site.
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{3) Decontamination. - The removal of hazardous substances from
employses, their equipment and vehicles to the extent necessary o
preclude the spread of the contaminant (s} to undesired locations.

{4) Emergency response. - A response effort by employees from outside
the immediate release area or by other designated responders to an
occurrence which results, or is likely to result .in an uncontrolled
release of a hazardous substance due to an unforeseen event.

Responses to the incidental release of hazardous substances where the
substance can be absorbed, neutralized or otherwise controlled ar the
time of release by employees in the immeadiate release area or by
maintenance personnel are not considered to be emergency responses.
Releases of hazardous subsrances where there is no potential safery cr
health hazard are ncot considered emergency responses.

(5) Exclusion zone. - A designated control area of a hazardous waste
operation where contaminant cleanup operations are occurring or the
greatest exposure potential exists. An entry and exit check point
shall be established to regulate the flow of personnel and egquipment
into, and out of, the zone. The perimeter of the zone shall be
enclosed by fencing or other appropriate barricade and/or marking.

(6) Hazardous substance. - Any substance which results or may result
in adverse effects tc the health or safery of employees:

{7) Hazardous waste. - (1) a waste or combinaticn of wastes defined
in 40 CFR 261.3; or (2) those substances defined in 49 CFR 171.

{8) Health hazard.” - A chemical, biolegical or physical agent, or
mixrzure of agents, which may cause acute or chroni¢ health effects in
exposed persons.

{3} Immediately dangercus to life or health (IDLH). - An atmospheric
cendition that poses an immediate threat to life or would cause
irreversible or delayed adverse health effects or would interfere with
an individual‘’s ability to escape. from a dangerous atmosphere.
{10} Permissible exposure limits. - (PELs) means levels published by
OSHA which establish limits of inhalation exposure. There are three
pasic PEL classifications; time weighted average (TWA), short term
erposure limit {STEL), and ceiling limit. The TWA and STEL limits are
an “"averaged" concentration over two different time periods. The TWA
15 generally calculated by averaging measured concentratiopns of a
contaminant over an 8-hour time period, whereas the STEL is calculated
by averaging measured concentrations of a contaminant over a 15-minute
time period. The third type of PEL is a ceiling limit, which is an
abseolute threshold. No averaging occurs with the measured
concentration. It is an "instantanecus® limit which is not te be
exceeded for any period of time.

{11) Support zone. - The area outside the exclusion and contamination
reduction zones. This area has been determined to have minimum
probabilicy of contaminant release. This zone is the area where
support activities are conducted in which perscnal protective
equipment is not usually required. The location of support facilities
in this zone should be based upon consideration of accessibility,
prevailing wind directions and resource availability.

(12) Uncontrclled hazardous waste site. - An area where an
accumulation of hazardous waste creates a threat to the health and
safery of individuals and/or the environment.
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d. Submittals. - Submittals shall be in accordance with paragraph 1.1.4
and these specificatioms.

Prior te starting work the Contractor shall submit for approval the
following:

{1) List of key personnel and data showing for each key person, their
responsibilities, qualifications, and training.

(2) List of other Contractor personnel and their training. See
subparagraph f£. ' :

{3) Copy of plan for the air monitoring programs. See subparagraph
i.

(4) Adr sampling regults. See subparagraph i.

{5) Site Safety and Health Plan (SSHP) developed and submitted in
accordance with paragraph 1.4.5. The Contractor shall submit with the
SSHP for personal protective equipment, the following:

{a) manufacturer‘’s data

{b) recommendation of selected ecquipment to verify the
acceptability of the use of the eguipment in the hazardous waste
site.

If this data is not available from the manufacturer of the protective
equipment on the specific substance to be protected against, the
Contractor shall submit for approval testing results of the equipment
and 1ts use.

(6 Reports of site{s) assessment or reassessment. See subparagraph
k.

{7y Certification for each person entering the reduction or exclusio. '
zznes. This certification shall show that: . -

{a) The person is capable of wearing respiratory protection and
using any appropriate perscnal protective eguipment necessary.

(b} The person is fit for duty at hazardous waste sites.

{c} Adequate medical screening tests have been cbtained which
address the contaminants associated with the specific hazardous
waste site. See subparagraph j.

Prior to Employee(s) beginning work onsite the Contractor shall submit forx
each employee certificacion of 40 hour hazardous waste safety training.

2. Dozuments on site. - The Contractor shall maintain the following on
s.teis5) and shall make them available to the Engineer or the Engineer's
representacive Upon reguest: '
{1} Site safety briefings records. See subparagraph h.
{2) Air monitoring log. See gubparagraph i(3) (b}.
{3} Completed "Hazardous Waste Site Employee Pre-Entyy Check Sheets”
and "Hazardous Waste Site Management Pre-Entry Check Sheets®. See
subparagraph 1.

(4) Respirator use procedure. See subparagraph m,
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{5) Employse rraining records. See subparagraphs g and p.
{6) Medieal surveillance records. See subparagraph p.

{(7) Records required by subparagraph p.

f. Contractor key perscmnel. - The Contractor shall.identify key personnel

and their responsibilities. The minimum reguired positions and their
regpongibilities are as fcllows, but are not limited to:

{1) Project Manager. - The Project Manager's responsibilities shall
include: . ’

(a} Management cf all site operations and personnel,

{b) Development and Review of the Contractor’s written
comprehensive site work and corganization plan contained in the
Site Specific sSafery and Health Plan (SSEP) and assurance of
adequate funding for personnel protective equipment, medical
surveillance, personal monitoring, training, facilities and
equipment to assure safe and healthful work accomplishment.

{(c) Conduct of Contractor’'s operations in compliance with all
Federal, State, and local safety and health laws, regulations,
codes and standards.

{d) Coordinatjon of the Contractor’'s safety and health program
with all other enriries involved in site operation assuring
compliance with all appropriate site safety and health plans.

{2) Project Superintendent(s). - A Contractor employee(s) shall be
designated by the Project Manager as a Project Superintendent. The
designated Project Superintendent shall be onsite whenever operations
are occurring. The Project Superintendent shall assure that all
ohsite operations are conducted in accordance with the site specific
safecy and health plan and all applicable Federal, State and local _
safety and health laws, regulations, codes, and standards. The
Project Superintendent shall have the knowledge and autherity to
direct onsite operations to minimize workplace exposures. If the
Conzractor's site safety officer will nor always be present when
personnel are working on the hazardous waste site or the Project
Superintendent is also assigned the site safety and health officer
duties, the Project Superintendent shall meet the same training
requirements as those listed for the site safery and health officer. ’

(3) site safety and health officer (SSHO). - A SSHO shall be
officially designated by the Preoject Manager and approved by the
Engineer for each hazardous waste operation. The SSHO shall be the
rinciple developer of the SSHP as required by paragraph 1.4.5 for
each site to which the SSHO is assigned. The SSHO shall have the
authority and knowledge necessary to develop and implement the entire .
site safety and health program and verify compliance with applicable
safety and health reguirements., The SSHO shall have the necessary
knowledge and background te conduct a comprehensive monitoring program
which will establish relevant data on which to assess employee
exposures and adequacy of personal protective eguipment and
procedures.

The SSHO shall be a certified industrial hygienist (CIH) or work under
the oversight of a CIH. Additionally the SSHO shall have a minimum of
two years of experience overseeing, for the purposes of site safety
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and health, the excavation, transportation and disposal of hazardous
and solid waste,

g. Training. - All Contractor personnel involved with a designated
hazardous waste site shall have completed training satisfying the
requirements of 29 CFR 1910.120 and this paragraph. The required training
type and the minimum rraining required for Contractor- perscnnel are as
follows:

{1) Type A - General Omsite Worker. - Contract workers exposed o
hazardous substances that require them to wear a respirator.

(a) 40-hr classroom instruction

{b) 3-day onsite on-the-job instruction

(c) #8-hr anpual refresher

(d) 8-hr annual First Aid-CPR refresher -

{2} Type B - General or QOccasional Onsite Worker. - Employees noc
exposed to hazardous substances that require them to wear a
respiratoy, as documented by site monitoring.

{a} 24-hry classroom instruction
{b) 1-day onsire on-the-job instructicn
(e} 8&-hr annual.refresher
{3) Type C - Onsite Management and Supervision. -
{fa} 8-hr safety and health management

(b) Same training as required of the personnel managed or
supervised i . -

{4] Type D - Project Superintendent and Site Safety and Health
Cfficer. -

{a} 8-hr safety and health management
(b} Same training as required for personnel managed or supervised

h. Site safery briefings. - A site specific informational program shall be
developed by the Contractor to inform employeeas, subcontractors, and
empioye2s of the Engineer actually engaged in hazardous waste cperations of
the nature, level and degree of exposure. The Contractor shall conduct
thas program prior teo initial entry to any onsite activities 1nvolv1ng
hazardous waste operations.

The Contractor shall hold pre-entry briefings prior to initiating any new
site activity and a safely meeting held prior to each shift to ensure that
employees are appraised of the requirements of the safety and health plan
and that it is being followed. These safery meetings shall describe the
assigned employee tasks and their potential hazards, coordinate activities,
identify methods and precautions to prevent injuries, plan for emergencies,
describe any changes in the site safety plan, and get worker feedback on
conditions affecting safety and health. The Contractor shall keep a record
of these briefings and make them available at the jobsite.
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i. Air Monitoring Program. - The Contractor shall conduct employee
exposure monitoring in accerdance with applicable OSHA standards for
hazardous substances at each hazardous waste gite to document compliance
with standards and to assure adequacy of control measures and proper
selection of persconal protective eguipment. The Contractor shall submact:
all sampling results to the Government.

The Contractor shall provide air monitoring at the s;te per;me:er to
derermine levels of contaminants migrating offsirce.

The Contractor’s air moanitoring program shall mee: the following
reguirements:

(1) " Identify and quantify airborne levels of hazardous substances teo
which employees are exposed, based upon site analysis of conctaminan:zs
which have been identified at the site.

(2) Periedic monitoring shall be conducted during regqular work
cycles., Additional monitoring shall be conducted when sufficient
changes at the site have occurred which may effect the exposure
potential of personnel engaged in activities onsite.

{3) Monitoring shall be representative of employee exposure at the
site.

{a) 1f exposure monitoring results equal or exceed the action
level, excursion limit, ceiling limit, STEL or TLV/ PELs, a more
comprehensive and continuous monitoring program shall bhe iniriated
for all effected personnel unril adegquate documentation of
exposure shows no threat of repeated or continued exposure.

(b) All monitoring shall be recorded in an appropriate log and
kept onsite during operations and submitted to the Government upon
regquest.

- . Medacal surveillance. - All persons who are expased to hazardous
ubszances or health hazards determined by personal exposure sampling or
wnc mee: the provisions of 23 CFR 1910.120 shall participate in a medical
surve:rilance program. All personnel conducting tasks on a UDEQ hazardous
waste site within the contaminacion reduction zone, exclusion zone, or are
reyulreZ TO wear perscnal protective equipment, shall be provided a
case.:ne phyvsical which meet the requirements of 29 CFR 1910.120.

Site characterization and hazard analysis. - The Contractor shall
inizially assess the site for hazards and then re-agsess the site
characterization as site operations or conditions change. Accordingly the
Fersonal protective equipment requirements and ather cantrols shall be
modified.

e -

hy

[}

z S:te control. - In no rcase shall wvisitors (i.e.,, perscnnel not

" regularly assigned to work on the site who have legitimate business at the
site) be allowed entrance to desagnated exclusion or deconramination zones.
The Contractor shall fence, barricade, and or mark to prevent unauthorized
personnel into the restricted zones. All personnel who are cleared for
actcess i1nto the controlled zones shall fill out site pre- entry check list
{see Forms No. 1 and 2) which shall be filed and kept on site by the
Contractor. The Contractor shall not allow any personnel into the
restricted zones until the checklist is completed and signed by the
Contracror‘s Project Manager.
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m. Engineering control, safe work practices and personal prorective
equipment. - Construction operaticns shall employ engineering contrels ar-
safe work practices to reduce and maintain employee exposure teo less tha
established TLV/PELs exposure limits for hazardous substances. Employee
exposure monitoring shall be conducted to assure adequacy of control
measures and to provide a documented record of employee safe work
exposures. Only when engineering controls and work pracrices are not
adequate shall PPE be used to reduce worker exposure. The Contracter shall
provide all necessary perscpal protective eguipment to reduce worker
exposure to less than the TLV/PELs.

The Contracter shall select personal protective ecquipment which will
protect employees from the hazards and potential hazards they are likely cto
encounter. The selection shall be based upon the information obtained f£rom
the site characterization and analysis process, employee monitoring, and -9
CFR 1910 (Subpart I - Persconal Protective Equipment).

The Contractor shall develop a respirator use program in accerdance with 29
CFR 1910.134. Thisg written respirator use procedure shall be available at
each hazardous waste site where respirators are used by the Contractor.

Quantitative fit testing of respirators shall be required as part of the
respirator program in accordance with recommendations prescribed in ANSI
Z8B.2.

n. Marerial handling. - Hazardous waste and toxic substances shall be
handled, packaged, labeled, stored and transported in accordance with DOT,
OSHA, EPA, state and local regulations.

c. Sanitation. - Toilet facilizies, potable water, and washing facilities
shalZ be provided at hazardous waste sites. Showers shall be provided if
required for decontamination. These facilities shall be in near proximity
To the work site, within controlled access work zones.

£. Recordkeeping. - Accurate records of dates and hours of personnel
exposure, types of contaminants, levels and durations of contaminant -
exposure, and medical surveillance, shall be maintained for each person
performing work within the exclusion and contamination reduction zones.
Medical surveillance records shall be submitred teo the Engineer, which
snall anclude at least the following information:

{1) Name and Soecial Security number

(2) Physicians written opinion, recommended limitations, and results
of examinations and tests

{3} Any employee complaints related to exposure to hazardous
substances

(4] A copy of any background information provided to the examining
physician

These records shall also be available on site for review. Additicnally,
all employee training records shall be maintained by the Contractor with a
copy available. at the work site.

q. Inspection. - Inspections shall be conducted by the Engineer and the
Contractor’s site safety and health officer or, in the absence of thesge
individuals, individuals acting on behalf of the site safety and health
officer necessary to determine the effectiveness of the site safety and
health plan. Any deficiencies in the effectiveness of the site safety and
health plan shall be corrected immediately by the Contractor.
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The Engineer has the authority to stop any operation which the Contracror
has been directed to correct and has not corrected. All expenses resul:s:ing
from such a work stoppage shall be the responsibility of the Centractor.

r. Costs. - Except as provided in subparagraph q for expenses, due to work
stoppage being at the Contracter’s expense, the costs of complying with
this paragraph shall be inciuded in the applicable prices bid in the
schedule for other items of work involving exposure tc contaminated

materials.
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Form No. 1 HAZARDOUS WASTE SITE
EMPLOYEE PRE-ENTRY CHECK SHEET

s : (completed by Project Manager)

Name of site: Location:

Administering Agency: Office:

Status of Site:

Project Manager’'s Name: Address:
hone

Project Superintendent‘s Name:__ Address:

Phone:

Safety & Health Officer’'s Name: . Address:

Phone:

EMPLOYEL DATA: {completed by employee)
Name: Title:

Cffice: Code:

Datze of 40-hy course:

attach certificate

sate of g-hr refresher course:

attach certificate

Date of Firstr Aid-CPR course:

attach certificatce

Med:ral Surveillance Date:

atrach cercificate

Previcus Experience’ at HW sites:

SETGNMENT DATA: {compieted by Project Superintendent)
spervisor's Name: Title:
ncne: Work Assignment:

TV & HEAITE DATA: (completed by SSHO)

atdl LIES

i
»
W L)'

T gonstaminants:

e-zed contaminants:
.ovee

priefed on site safety plan (copy attached), Date:

cenzaminazion procedures discussed with smployee, Date:
drcal symptoms, if contaminated, discussed, Date:

tEOmMmn
oo

vel of protection:

Safety equipment instructions:

oy ymp————
SIONATITRES::

Safesy a-ﬁealth Officer:

~A80VE INFORMATION, TO THE BEST OF MY KNOWLEDGE. IS CORRECT:
mplioyes: ; Date:
S:te Manu- Date:

Date:

THE EMPLOYEE IF HEREBY APPROVED TO ENTER AND WORK AT THE SITE:
Projes:t Manager: Date:
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Form No. 2 HAZARDOUS WASTE SITE

MANAGEMFNT PRE-ENTRY CHECE SHEET

HAZARDOUS WASTE SITE DATA: (completed by Project Manager)

Previous Experience at HW sites:

Name of Site: Location
Administrating Agency: Qffice:
Status of Site:
‘' Project Manager‘'s Name: Address:

i Phone:
Safety and Health Officer’s Name Address:

Phone :

EMPLOYEE DATA: {completed by employee}
Name : Title: h
QOffice: Code:
Date of 40-hr course: attach cercificace
Date of B-hr refresher: attach certificate
pate of First Aid-CPR course attach certvificate
Pate of 8-hr Management Course: attach certificate
Dacte of Medical Surveillance attach certificate
Daze of Specific Screening attach certificate

ASSIGNMENT DATA: {completed by Project Superintendent)
Supervissr's Kame: Title:
Phone: Work Assignment:
Work Hours:
TZulpment:
ATETY & ESALTH DATA {completed by SSHO} -
Fnown contaminants: :

Suspectac contaminants:
Daze emplovee briefed on SSHP (copy attached):
Sate decontamination procedures discussed with employee:

Level of Protection: Safety equipment instruction:
SIGHATURES :

THE ABOVE INFORMATION, TO THE BEST OF MY KNOWLEDGE, IS CORRECT:
Emplovee: Date:
Project Superintendent: Date:
SEHD: Date:

THE EMPLOYEE IS HEREBY APPROVED TO ENTER AND WORK AT THE SITE

Projesi Manager: Date:

=t
]
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1.4.4 SUBMISSION OF MATERIAL SAFETY DATA SHEETS FOR HAZARDOUS MATERIALS

Federal Standard No. 313, as amended, for the preparation and submission of
material safety data sheets is hereby incorporated and made a part of these
specifications. The Contractor shall submit a ¢completed MSDS (Material Safery
Data Sheet), Department of Labor Form OSHA-174, or GSA-approved Altermate Form A
for each hazardous material as required by Federal Standard No. 313, as amended.
The Contractor shall send the completed MSDS and identification and
certification for each hazardous material to be delivered to the jobsite, to the
Engineer.

The cost of complying with this paragraph shall be included in the applicable
prices bid in the schedule for the items of work for which the hazardous

materials are reguired.

1.4.5%5 SITE SAFETY AND HERLTH PLAN

The Contracter shall have a copy of the site safety and health plan onsite at
all times. The Contractor shall arrange for the services of a Certified
Industrial Hygienist to formulate a toxic material program that complies with
Occupational Safery and Health Administration (OSHA) requirements in 29 CFR Part
1%810.120 - Hazardous Waste Operations and Emergency Response. The primary
health risk at the site is the porential for human exposure to lead, cadmium,
and arsenic through direct contact with tailings and contaminated soils. The
size safetry and health program shall be submitted to the Engineer prior to any
cnsite work for review and comment, and shall address the applicable portions of
the £fsllowing outline:
a. Site Identification

{1l) Site name

{2) Site location

{3) Site ownership

{a) Brief description of site task to be addressed by this site

safery plan

(5) Information contact

tr

Site Characterization
{1) Site physical description
{2) Site history
‘ta) Operations at site
(bl Cleanup
1. Dertails of all stages completed
2. Current status

c. Site Work Objectives
(1) Planned site activities/work plans
{25' Task description with related levels of personal protection and
training.
{3} Projected organization - personnel needs
(4) Duration (dates) of work

d. Site Organization and Key Personnel
(1) Lead organization and responsibilities - personnel
{a) Contractor role cnsite
(b} Xey Personnel
l. Project Manager
2. Project Superintendent
3. Site safety and Health Coordinator
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S.

Site Control

(1)

(2)

Structure of Site (Map)

(a) Name of person responsible for site actess and security

{b) Boundaries - method of marking

{c) Established exclusion zones

{d) Entry/exit procedures (sign-in)
Entry requirsments

{a) Training {1910.120) {(site specific)

{b} Medical surveillance with site specific requirements

{¢} Respirator fit-testing

{d) <Verification of knowledge of procedures at site {signature)

Hazard Identification

(1)
(2}

{4}

Inherent safety hazards

Site specific hazards as determined by previous activitcies

(a} Waste Typelis)

1. Seolid

2. Liguid
3.. Sludge
4. Gas

5. Other

(b} Hazard Classificatioen
1. Heat stress
2. Corrosive
3. Ignitability/explosivity

4. Radicactive
5. YVolartile

6. Toxic

7. Reactive

8. Bielogical
9. Chemical

a} Inorganic
b) Organaic
10. Other
(c) Routes of Exposure
1. 1Inhalation
2. 1Ingestion
3. Dermal
4. Other .
Identified site contaminants

{al Permissible exposure limits/threshold limit values

(b) IDLH concentrations

{ic) Modes of exposure

{(d) Symptoms - hazard

(e} Carcinogenicity

Activity - hazard evaluation

{a} Type {invasive, noninvasive}
(b} Level of protection

(c) Applicable acticn levels for contaminants with appropriate

acrion

Site Monitoring - Env:ronmental/Perscnal

{1)
(2)
(3}
(4}
{5}
(6}
(7)
{8)

Identify contaminants for monitoring
Detail previous sampl:ng and results
Tdentify operations/tasks to be sampled
Freguency of sampling

Method of sampling

Equipment requirements including maintenance and calibration

Sampling results update
Action levels for initiating re-evaluation
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h. Perscnal Protective Equipment
{1) Level of protectien [D.C.B,A]
{a) Specify tasks covered
{(b) Types of equipment (respirator, cartridges, etc.)
{2) Garments - specify material for each level
{3} Gloves - specify material
{é} Boots and/or boot covers
{5) Specify person to confer equ;pment sectlon

i. Decontamination
{1) Specify times decontamination is required (breaks, lunch, etc.)

{2) Specify means of decontamination, including engineers drawings of
facilities.

{(a] Personnel

{b} Equipment

{c) Vehicles

{d) Emergency
(3} Specify disposal metheds

j. Recordkeeping
{1} Perscnal exposure
{2) Medical surveillance
(3) Environment monitoring

Tpne cost cf complying with this paragraph shall be included in the applicable
izems bid in the schedgle.

SEITTION 1.5 - ENVIRONMENTAL QUALITY PROTECTION

-

.32 PREVENTION OF WATER POLLUTION
a. Genezral. - The Contractor shall control hazardous substances,

zllucancts, and contaminants by use of sediment and erosion controls,
wastewater and stormwater management contrels, construction site management
pracz:ces, trearment of contaminared water as needed, and other controls,
tncluding State and local control requirements.

1) sediment and erosion controls. - The Contractor shall establish
methods in addition te those specified elsewhere for controlling
sediment and erosion which shall address vegetative practices,
structural contrel, siltc fences, straw dikes, sediment controls or
operator controls as appreopriate. Stormwater management measures
shall be instituted as needed, including velocity dissipators, and
solid waste controls shall address controls for building materials and
offsite tracking of sediment.

{2) Wastewater and stormwater management controls. -

{a) Pollur:on prevencion measures. - The Contractor shall use
methods of dewatering, unwatering, excavating, or stockpiling
earth and rock materials which include prevention measures to
control silting and erosion, and which will intercept and settle
any runoff of sediment-ladened or contaminated waters, Wastewater
from general construction activities, such as unwatering and
dewatering, drainwater collection, aggregate processing, concrete
batching, drilling, grouting, or other comstruction operations,
shall not enter flowing or dry watercourses without the use of
approved treatment methods. Stormwater runcff from upslope areas
shall be diverted away from disturbed areas.
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{4}

{b} Turbidity prevention measures. - Contractor methods for
prevention of excess turbidity shall include, but are not
restricted to, intercepting ditches, settling ponds, gravel £i
entrapment dikes, flocculating processes, recirculation,
combinations thereof, or other approved methods that are not
harmful to aquatic life. All such wastewaters discharged into
surface waters, shall contain the least concentration of
settleable material possible. The Contractor -shall operate
mechanized equipment in waterbedies, only as necessary, to
construct crossings or perform the required construction.

Construction site manageament. -

{a) Contractor construction operations. - The Contractor shall
perform construction activities by mwmethods that will prevent
entrance, or accidental spillage, of solid matter, contaminants,
debris, or other pellutants or wastes, into streams, flowing or
dry watercourses, lakes, wetlands, reservoirs, or underground
water sources. Such pollutants and wastes include, but are not
restricted to: refuse, garbage, cement, sanitary waste,
industrial waste, hazardous materials, radicactive substances, oil
and other petroleum preducts, aggregate processing, tailings,
mineral salts, and thermal pollution.

(b) Stockpiled or deposited materials. - The Contractor shall not
stockpile or deposit excavated materials, or other construction
materials, near or on stream banks, lake shorelines, or other
watercourse perimeters where they can be washed away by high water
or storm runoff, or can, in any way. encroach upon the
watercourse.

{c} ©0il storage tanks management. -

1. Storage tank placement. - All oil or other petroleum
product, (hereinafter referred to collectively as oil},
storage tanks shall be placed at least 20 feet from streams,
flowing or dry watercourses, lakes, wetlands, reserveoirs, and
any other water source.

2. Storage area dikes. - Storage areas shall be diked at
least 12 inches high or graded and sloped to permit safe
containment of leaks and spills equal to the capacity of all
tanks and/or containers located within each area, plus a
sufficient amount of freeboard to contain the 25-year
rainstorm.

3. Diked area barriers. - Diked areas shall have an
impermeable barrier at least 10 mils thick. Areas used for
refueling operations shall have an impermeable liner at least
10 mils thick buried under 2 to 4 inches of soil.

4. Underground tank prohibition. - The Contractor shall not
use underground storage tanks.

Reclamation safety and health standards. - The Contractor shall

comply with the sanitation and potable water regquirements of section 7
of Reclamation’'s "Reclamation Safery and Health Standards®, or
equivalent OSHAR standards.

(5)

Laws, regulations, and permits. - The Contractor shall perform

construction operarcions in such a manner as to comply, and ensure all
subcontractors to comply, with all applicable Federal, State, and
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local laws, orders, requlaticns, and Water Quality Standards
conecerning the controcl and abatement of water pellution. In the even:
there is a conflict between Federal, State, and local laws,
regulations, and requirements, the most stringent shall apply.

{6} Contractor vioclations. - If noncompliance should occur, the
Contractor shall report this to the Engineer immediately {orally),
with the gpecific information submitted in writing within 2 calendar
days. Consistent violations of applicable Federal, State, or local
laws, orders, regulations, or Water Quality Standards may result in
the Engineex‘s Representative atopping all site activity until
compliance is ensured. The Contractor shall not be entitled to any
extengion of time, claim for damage, or additional compensation bv
reason of such a work stoppage. Corrective measures required to bring
activities into compliance shall be at the Contractor’s expense.

b. Contractor responsibilities. ~

{1) Monitoring. - The Contractor is required to conduct monitoring in
crder to meet the reguirements of local, state, and federal
regulations which may include: ({a) sampling., (D) site inspecrions,
and f(¢) all required laboratory tests to determine effluent
characteristics,

{2) Reporting results. - The Engineer will report all required
monitoring results to the appropriate agencies.

{3} Recordkeeping. - The Contractor shall retain all records and data
required by law for the time pericd specified in the contract.

¢. Contractor reguired plan submittals. -

{1} General. - Submittals shall be in accordance with this paragraph
and paragraph 1.1.4.

{Z} Pollution prevennzon plan. - The Contractor shall prepare a -
pollution prevention plan for discharges from construction sites. The
Conzracter shall submit the pollution prevention plan to the Engineer
nst less than 30 days prior te the start of onsite construction work.

{3) Spill Preventiom Control and Countermeasure Plan (SPCC). -
Whereas the location of the site is such that petroleum products from
an accidental spillage could reascnably be expected teo enter into or’
vpon the navigable waters, or groundwater, of the United States or
adjoining shorelines, and the aggregate storage of petroleum products
at the site is over 1,320 gallons or a single container has a capacity
in excess of 660 gallons, the Contractor shall prepare an SPCC Plan.
The Contractor shall submit the SPCC Plan to the Engineer at least 30
davs prier to delivery or steorage of petroleum products at the site.
The Plan shall have been reviewed and certified by a registered
professiconal engineer if accordance with 40 CFR, part 112, as requ;ted
by the Clean Water Act (Public Law 92-500 as amended).

d. Cost. - Except as specified herein, the cost of complying with this
paragraph shall be included in the prices bid in the schedule for items of
work which necessitate the water pollution prevention mesasures required by
this paragraph.
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1.5.2 ABATEMENT - OF AIR POLLUTION

The Contractor shall comply with applicable Federal, State, and local laws a
regqulations concerning the prevention and control of air pollution.

Ecquipment and vehicles that show excessive emissions of exhaust gases due to
poor engine adjustments, or other inefficient operating conditions, shall not be
operated until corrective repairs or adjustments are made.

Burning of cleared trees, brugh, and rubbigh will not be permitred. Stcorage and
handling of flammable and combustible materials and provisions for fire
prevention shall be in accordance with the applicable provisions of the National
Fire Protection Association, NFPA 30 or 29 CFR 1910.106.

The cost of complying with this paragraph shall be included in the applicable
prices bid in the schedule. .

1.5.3 DUST ABATEMENT

During the performance of the work required by these specifications or any
operations appurtenant therete, the Contractor shall furmish all the labor,
eguipment, materials, and means reguired, and shall carry cut proper and
efficient measures wherever and as often as necessary to reduce the dust
nuisance, and to prevent dust which has originated from the Contractor‘s
operations and from the site from migrating off site, or causing a nuisance to
persons.

The Contractor will be held liable for any damage resulting from dust
criginating £rem the Contractor's operations under these specifications. The
Czntrazter shall utilize water or other methods approved by the Engineer to
s ess dust preoduced by it‘s operations. A water mist shall be sprayed
Toniinuously throudhout any excavation activity to knock down dust. Special
care shall be required to minimize excess water use.

Dus:t abatement at the site and along haul routes shall be thorough and
conzinuous. As the site will have exposed potentially contaminated materials, a
dust suppression operation shall be provided during nights, weekends, and other
non-work pericds to assure the levels are not exceeded at any time.

tn

& fugit:ive dust contrel plan in accordance with local and state requirements
sna.l be submitted for approval to the Engineer prior to activities onsite. The
Conzractor shall control fugitive dust emissions from the construction site
using established dust suppression techniques (water, chemical treatment, etc.),
wnich must be approved, by the Engineer.

Visible dus:t will not be allowed. The Contractor shall devise a plan to keep
visizle dust from being blown offsite and prevent the production of dust onsite
on windy days. The Contractor shall sample the site to check that dust levels
dc net exceed State standards. If samples indicate the State standards are
peing exceeded, the Contracter shall cease operation until corrections are made
in 1S5 operations.

If visible dust occurs the Contractor shall cease dust producing operations
until preoper engineering controls are emploved.

The cost of complying with this paragraph shall be included in the prices bid in
the schedule for other items of work: Provided, That payment for applying water
used for dust abatement will be made in accordance with paragraph 2.1.31.
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1.5.4 NOISE ABARTEMENT

a. General. - The Contractor shall comply with applicable Federal, State.
and local laws and regulations, and with the reguirements of this paragraph
regarding the prevention, comntrel, and abatement of harmful noise levals,
Should a conflict exist in the reguirements for noise abatement, the most
stringent reguirement shall apply. .

Noise levels of 50 decibels (nighttime) and 55 decibels {daytime), as
measured from noise sensitive areas such as residences, shall nct be
exceeded,

b. Cost. - The cost of complying with this paragraph shall be included in
the prices bid in the schedule feor other items of work.

1.5.5 LIGHT ABATEMENT

The Centractor shall exercise special care to direct all staticnary floodlights
to shine downward at an angle less than horizontal. These floodlights shall
also be shielded so as not to be a nuisance to surrounding areas. No lighting
shall include a residence in its direct beam.

The Coniractor shall be responsible for correcting lighting problems when they

— -
cCurl.

The cost of complying with this paragraph shall be included in the prices bid in
the schedule for other items of work.

1.5.¢ CONSTRUCTION TIME RESTRICTIONS

The Tontractor may perform construction operations unrestricted between- the
nours cf 7:00 am and 7:00 pm. Between the hours of 7:00 pm and 7:00 am the
Conirazior shall perform construction operations at a distance of 1,000 feet or
more from the nearest residence. Time and distance restrictions may change as -
zhe job progresses based on input from citirems living near the construction
swte.

Nz work will be allowed on Sundays and holidays ag specified herein, unless such
1s approved in advance .by the Engineer.

The cos: of complying with this paragraph shall be included in the prices bid in
the schedule for other items of work.

1.5.7 PRESERVATION OF RISTORICAL AND ARCHEOLOGICAL DATA

Federal legislation provides for the protection, preservation, and collection of
scient:f:z, prehistorical, hastorical, and archeclogical data (including relics
and spec:imens) which might otherwise be losr due to alteration of the site.

The Contractor agrees that should he or any of it’'s employees in the performance
of this contract discover evidence of possible scientific, prehistorical,
historical, or archeological data will notify the Engineer immediately giving
the location and nature of the findings. Written confirmation shall be
forwarded within 2 days. The Contractor shall axercise care so as not to ‘damage
artifacts or fossils uncovered during excavation operations and shall provide
such cooperation and assistance as may be necessary to preserve the f;ndzngs ior
removal or other disposition. -
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Where appropriate by reason of a discovery, UDEQ may order delays in the time of
performance, or changes in the work, or both. 1If such delays, or changes, o-
both, are ordered, the time of performance and contract price shall be adju:

in accordance with the applicable articles of this contract. The Contracto:
agrees to ingert this paragraph in all subcontracts which involve the
performance of work oo the site.

Except as provided above, the cost of complying with this paragraph shall be
included in the prices bid in the schedule for other items of work.

1.5.8 CLEANUP AND DISPOSAL OF .CONTRACTOR GENERARTED WASTE MATERIALS

a. General., - The Contractor shall be responsible for cleanup and for
disposal of waste materials or rubbish to include all Engineer and UDEQ
generated waste at the site. The disposal of waste materials and rubbish
shall be in accordance with this article and all applicable Federal, State,
and local regulations, scandards, codes, and laws.

In the event there is a conflict between the requirements contained in this
article, and Federal, Starte, or local regulations, standards, codes, and
laws, the more stringent reguirement shall prevail.

b. Cleanup. - The Contrasztor shall at all times keep the construction
area, including storage areas used by the Contractor, free from
accumuiations of waste materials or rubbish. Prior to completion of the
work, the Contracrtor shall remove from the viecinity of the work ali
buildings. rubbish, unused materials, concrete forms, and other like
material, belonging to cthe Contractor or used under the Contractor’'s
drregtion during construction., All work areas shall be graded and lefr in
a neat manner conforming te the natural appearance of the landscape.

c. Disposal of Contractor-generated hazardous waste materials. - Hazarc
mazerials as defined by 40 CFR 261.3: Federal Standard No. 313, as amendew;
arnd/or other applicable Federal, State, and local regulations, standards,
and cocdes used by the Contractor shall be disposed of in accéordance with
these specifications and applicable Federal, State, and local regulations,
scandards, cedes, and laws. ’

Ccntractor-generated waste materials that may be hazardous shall be tested,
and the test results shall be submitted to the Engineer for review,
Contractor-generated waste materials known or found to be, by testing,
hazardous waste shall be disposed of in approved treatment or disposal
facilities in accecrdance with Federal, State, and local regulations,
standards, codes, and laws. A copy of the hazardous wasre manifest shall
be sent to the Engineer.

Hazardous wastes may be disposed of on site if approved by the Engineer.
Cn site disposal decisions shall be in accordance with EPAR’s determination
of{ RRARs and the appropriateness of onsite disposal.

d. Disposal of waste materials. - Waste material including, but not
rescricted to organic mater:als. refuse, garbage, sanitary wastes, waste
resulting from demolition and site clearing operations, industrial wastes,
and oil and other petroleum products, or any other waste generated by the
work shall be disposed of by the Contractor.

Decontamipation water and personal protective materials and equipment shall
be disposed of in the Norch or South repository. Excluding petroleum
preducts, industrial wastes, sanitary wastes, garbage, household refuse,

. cleaning solutions and liquids in general, waste materials may be disposed
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of in the Repository. Waste matarial not disposed of in the Repository
shall be digposed of in aceordance with applicable laws and regulations.
It shall be the responsibility of the Contractor tc make any necessary
arrangements with privace parties and with govermment officials pertinent
to locations and regulations of any off-site disposal.

Waste materials to be disposed of by removal from the construction area
shall be removed from the area prior to completion of the work reguired by
the contract documentg. All waste materials removed from the remedial
action project site shall becowme the preoperty of the Contractor. An\ fees
or charges required to be paid for disposing of waste materials shall be
included in the contract price.

Under no circumstances is any waste material, rubbish, or debris which is
not a result of the work required by the contract Documents to be disposed
of in the Repository.

a. Cost. - The cost of complying with this paragraph shall be included in
the prices bid in the schedule for other items of work.
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DIVISEION 2 - SITEWORX
SECTION 2.1 - CONTROL AND USE OF WATER
2.1.1 WATER FOR COMPACTION AND DUST ABATEMENT

a. General. - The Contractor shall procure and apply.water for dust
abatement and for compaction needs. To minimize the amount of water
entering the groundwater through the contaminated materials, water applied
~ghall be the minimam required to perform the work.

The Contractor shall provide at his expense all means of conveving the
water to the point of use. The amounts of water applied for dust abatement
will be subject to the approval of the Engineer. In the event that ic is
determined by the Engineer that excessive water is being applied, the
Engineer will notify the Contractor, and the practice shall stop
immediacely. No payment will be made for distribution of excessive water.

The Contractor shall make every effort to utilize the water resulting from
the decontamination , dewarering and unwatering, and surface water control
operations: for compaction and dugt abatement of contaminated materials
only.

b. Measurement and payment. - Measurement, for payment, of water for dust
apatement and compaction will be made to the nearest 1000 galions by means
of watermeters of approved types which ghall be furnished and installed by
the Contracrtor at the Contracter’'s expense and will include only the
guantity of water applied for dust abatement and compaction as approved by
the Engineer. -

‘Pavment for furnishing and applying water for dust abatement and compaction
will be made at the unit price per M (1,000) gallons bid therefor in the
schedule.

=.%.2 PEMOVAL OF WATER FROM EXCAVATIONS -
a. General. - The Contracror shall design as necessary, furnish, install,
mazntain, and operate all necessary pumping and other egquipment for
dewatering and unwatering the various parts of the work and for maintaining
the excavations and other parts of the work free from water as required for
constructing each part of the work. For the purposes of this sclicitation
“unwarering” shall mean the removal of ponded or flowing surface water from
within excavations, channels, ditches, or sumps and the control of such
water. For the purposes of this solicitation “dewatering® shall mean the
removal of groundwater and/or seepage from below the surface of the ground
or other surfaces, and the control of such water. The Contractor shall
construct sumps and drainage trenches as necessary for the removal of all
water from the excavation or the materials being excavated, and shall
intercept and control all surface water which enters along the perimeter of
the extavations.

Excavation possibly requiring water removal and centrol include three
separate areas across the site: the 150 foot setback areas near the Jerdan
River and 7800 South; the wetland and south-east tailings area; and the
.intercaptor trench.

Control of groundwater in the 150 setback area near the Jordan River and
7800 South shall be accomplished in a manner consistent with the
Contractor's proposed method of excavating the tailings and contaminated
materials. Excavations shall be done in a safe and sound manmer that will
ensure stable permanent excavation slopes, and shall not jeopardize the
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overall safety of the excavation cperation. The specified excavation
slopes were designed under the aAssumption that water removal and excavar’ -~
operaticns would be performed in such a manner and at 3 reasonable rate
ensure a safe excavation operation.

The Contractor shall be responsible for proper treatment and disposal of
all water generated from unwatering and dewatering activities. Possible
opticns for water disposal include;

(1) Re-use of water for dust abatement and compaction on contaminated
materials. ]

{2) Discharge to existing off-gite sewer System. The Contracror
shall be responsible to obtain necessary permits and Permission for
this disposal alternative.

(3} Discharge the water off-site as surface run-off, a1l discharges
shall be in compliance with Dtah Admin. Code R317-8, Standards for
Quality of Waters of the State, and Utah Pollution Discharge
Elimination System{UPDES) Permit, except that, Contractor will net be
Tequired to obtain a UPDES permit for on-gite discharges.

(4) Remove the water from the site. The Contractor shall be
responsible for Proper treatment and disposal of the water and shall
comply with all applicable regulations.

The Contractor shall deliver all collected water to be treated consistent
with the Concractor s Proposed and accepted pollution prevenrion Plan.

The water to be removed and controlled will consist of groundwater of
Juestionable water qualicy, relatively clean surface water which enters
the excavations from the vicinity. The Contractor shall comply with all
acplicable regulaticns as provided for in paragraph 1.5.1. As the work
Frogresses., it may be DEecCesSSary to separate and divert the collected wat.

The Contractor shall design, install, maintain, operate and modify the
Tfemoval of water systems for each area as hecessary. The Contractor shall
aiso be required tp control seepage along the bottom of all excavations,
which may require supplementing the 2pproved unwatering systems. The
Contractor shall be responsible for modifying and Supplementing the

constructing each part of the work. The Contractor is cautioned that the
loss of unwatering capability could result in delays in completing the
specified tasks, and/or threaten the safety of on-site Personnel. The
Contractor shall take apDropriate measures to provide backup facilities in
the event of a loss of his primary system.

Since limited groundwater data is available, the Contractor shail
aniticipate variable groundwater surfaces. Seepage flow rates, contaminant
concentrations, and material water contents across the execavations °

Contractor shall submit, for review, a complete and detailed plan which

includes a description of the Contracter‘s proposed method, equipment (type
and size), Capacities, procedures, and other pertinent details for removal
of water from excavations. The Plan may be placed in operation upon review
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and approval by the Engineer. The plan shall be submitted, for review anad
approval, in accordance with the reguirements of this paragraph and
paragraph 1.1.4.

€. Removal of water from excavations. - The Contractor’s method of removal
of water from excavations shall be subject to review of the Engineer. The
unwatering shall be accomplished in a manner that wil)l maintain stability
of the excavated slopes and bottom of the excavations, and will resul: in
all constructicn operations being performed in a manner to ensure that
excavation objectives are achieved. The power for operating and
maintaining any unwatering eguipment shall be supplied by the Contractor.

.

All water collected from removal operations shall be delivered consisten:
with the water removal plan submitted by the Contractor.

Following the completion of regquired excavations and backfilling, and
construction, the water removal and control operations may be terminated as
directed by the Engineer. All equipment and materials furnished te periorm
this work shall remain the propercy of the Contractor and shall be removed
in an approved manner including decontamination procedures. The Contractor
shall excavate and remove all temporary facilities as required, and dispose
of the materials in an approved manner.

d. Cost. - The cost for unwataring and dewatering and of all work incident
thereto shall be included in the unit prices bid in the schedule for
excavating, transporting, placing, and compacting contaminated wmaterials,
which shall include the cogt of furnishing all labor, equipment, and
materials for maintaining the work free from water as recuired by this
paragraph. -

SITTION 2.2 - DEMOLITION
-.2.1  DEMOLITION

4. General. - The following items shall be demolished, reduced to small _
compaciable units, and relocated to be incorporated below the rcap:

{1} Structures, as shown on drawing 1556-418-17.

(2) 'Migcellaneous concrete features including, but not limited to
piers, slabs, pads, retaining walls, foundation walls, pipes, and
tlogks or chunks as shown on drawing 1556-418-17.

(3) Srructural timbers, including bur not limited to utility poles,
cridb walls, railroad ties, and wiscellaneous structural timbers shown
and not shown on drawing 1556-418-17. .

Structural timbers are defined as woody material located on the site
which have the cbvious appearance as once being used as structural
members.

(g) Miscellaneocus items that interfere with the excavation and
grading within the site boundaries, with the exception of active
utility poles and pipes near the site boundaries, and concrete
foundation as described in sub-paragraph b. below. No sgize
requirement for demclished items is specified. Compactible units is
defined as material that can be efficiently transported and placed in
such & manner as te exclude voids within the material, which do not
diminish or alter the density of overlying soils, and will not promote
differential settlement.
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b. Mill foundarions. - The Mill buildings were demolished in 1992-1993 .
Demolition of the buildings at this time was done only to the grade of r*
surrounding soils. What remains are various concrete pads, concretre
floors, concrete Structures, and concrete foundaticn walls. The flotat.
building was a multi-grory building with reinforced concrete floors, with a
porticn of the building extending two or three floors below grade.
Demolition of the flotation building was algo demolighed o grade, with
building rubble backfilled into portions of the building below grade.
Backfilling was done through variocus holes in % concrete floor located at
approximately grade.

The Contractor shall excavate as spacified on the drawings to the outside
of the remaining foundation walls and shall remove the 80il and debris
above and around the building remants, including the soil 4nd debris above
concrete floor at grade of the flotation building. vertical concrete walls
12 inches or less shall be demolished to a depth 3 feet below grade,
excavated, and relocated to the repositories. Vertical concrete walls
greater than 12 inches ghall remain in place. Horizontal concrete pads 8
inches or less with firm subgrade soilg below, will be demolished,
excavated, and removed to Tepositories. Horizental concrete pads greater
than 8 inches will remain in place.

Following excavation of surrounding gails and applicable concrete and
debris, the Contractor shall allow for the Engineer to perform an as-builc
survey of the remnants of the buildings. -

Following the Engineer‘s ag-built survey, and any change orders, the
Contractor shall backfill the area consigtene with the local terrain as
directed by the Engineer. ’

si:des of the total SPan, and 3 reinforced concrete piers. Two of the ]
nficrced concrera Piers are located on eithey side of 7800 South, and a -
»ird 1s located ain the center of 7800 South. . -

The Centracter shall remove all materials Pertaining to the railroad
trestle structure, including, but not limirted to; structural timbers,
Ta:ilroad ties and rails, metal Plating, Piping, steel girders and beams,
and concrete piers and abutments ag described below:

The Contracter shall remove the reinforced concrete abutment on the South
side of 7800 Scuth. The reinforced concrete abutment on the North side of
7800 South is to remain in place. All 3 of the reinforced concrete piers
are to be removed and eéxcavated to a depth of no less than 24 inches bslow
the existing grade of the neares: shoulder of 7800 South., The Contracter
shall backfill and compact pier excavations with an approved roadbase
material. 1Ia the event asphalt roadway is destroyed, the Contractor shall
replace and compact Sub-base and asphalt roadway with methods, materials
ang density specificac:ons approved and as specified by the Utah Department
oI Transportation (saw cuts., design mix, gradations, etc.},

The Contractor shal} coordinate with local authorities prior ro all
demolition work. A demolition plan for railroad trestile demolition and
removal shall be submitted by the Contractor and approved in writing by the
Engineer prior to beginning demolition work. Plan gshall address traffic
routing, demolition methods, and safetry. :
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d. Payment. - Payment, for demolition will be made at the lump sum pric
bid therefor in the schedule, which lump-sum price shall include zhe cost
of furnishing all labor, equipment, and materials for maintaining the work
as required by this paragraph for items exclusive of railroad tresrtle
demolition.

Payment, for railroad trestle demolition, will be made ar the lump sum
price bid therefor in the schedule, which lump sum price shall include the
cost of furnishing all labor. equipment, am! materials for maintaining the
work as required by this paragraph for demclition of railroad trescle
demolition.

.2 CLEARING AND GRUBRING

a. General. - The Contractor shall clear and grub those portions of the
work to be ocrupied by permanent construction under these specifications
and those porticons required for access to the work, stockpile sites, and
wastepile sites, of all wegetation such as trees, shrubs, brush, stumps,
exposed roots, down timber, branches, grass, and weeds; of all rubbish; and
of all other cbjectionable material.

Vegetation designated for preservation within clearing limits, and all
vegeration outside clearing limits shall be preserved and protected.

The ground surface and the surface of all excavation shall bes cleared of
all stumps, roots, and vegetable matter of every kind. The stumps shall be
pulled or otherwise removed, and the roots shall be grubbed. The stumps
and roots and any other' combustible macerial removed shall be disposed of
in the manner described in thas paragraph for the disposal of cleared
materials. .

. ©Disposal of cleared material. - Nonvegetative material from clearing
anc grubbing operations shall be disposed of in accordance with paragraph
L.5.8B. '

Vegetative material from clearing and grubbing operations shall be disposed
c¢i by chappang, spreading, and burying. Chipping and spreading of all
woody materials 1.0 inches in diameter and larger will be reguired.
Struztural timbers as defined in paragraph 2.2.1 will not be reguire
zhipring and spreading. Material to be disposed of by chipping and
spreading shall be reduced to chips of 1/2-inch maximum thickness. Chips
snhall be distributed uniformly to a 4.0-inch maximum thickness on the
r=pository areas as indicated on the drawings, and shall be mixed with
underlying soils so as teo net float or support combustion. The chips shall
be covered with a minimum of 6 feet of compacted scils in the South
repository area.

Cost. - The cost of clearing and grubbing and of all work incident
srezp, including disposal ¢f the cleared and grubbed materials, shall be
zluded in the unit prices bid in the schedule for excavating,
ansporting, placing, ard compacting of contaminated materials,

st N
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d. Payment. - Payment. fcr chipping vegetation will be at the lump sum
price bid therefor in the schedule, which lump-sum price shall include the
cost of furnishing all labor, equipment, and materials for maintaining the
work as required by this paragraph.
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SECTION 2.3 - SOIL EROSION CONTROL
2.3.1 EROSION CONTROL

a. General. - The erpsion control operations shall conform to drawing
1556-4168-23 and this paragraph.

b. Seed Materials

(1) Seed Clasgsgification. - State certified seed of the latest
season’s crop shall be provided in original sealed packages bearing
the producer’s guaranteed analysis for percentages of mixture, puriczy,
germination, bard seed, weed seed content, and inert material. Labels
shall be in conformance with AMS-01 and applicable State seed laws.

{2) Seed mixtures. - Seed mixtures shall be proporticned by weight as
follows: .

Table 2A - Seed Mixture

CoMMON NAME ~ | MIXTURE PERCENT | POUNDS FURE
BY WEIGHT LIVE SEED PER
ACRE
Smooth Bromegrass 15 6
Western Wheatgrass 15 6
Streambank Wheatgrass ) 17.5 7
Zcvar Sheep Fescue 7.5 3
Shermans Big Bluegrass s 2
Buffaiograss < 5
Wasazch Penstemon 5 2
Larnce-leaved Coreopsis S 2
Zal:ifcrnia Poppy s 2
rrowleaf Blasamroot 2.5 1
Bianke:r Flower 7.5 -3
Fireflowar s 2
Blilue Fiax 5 2
SOTAL 40.0 1lbs

All seeds furnished shall be free from such noxious weeds such as a
Russian or Canadian Thistle, European Bindweed, Johnson Grass, and
Leafy Spurge. Verification shall be given as to the peint of origin
for each kind of seed. Seed and seed labels shall conform to current
State and Federal Regulations and will be subject to the testing
provisions of the Association of Official Seed Analysis. Computations
for quancicty -7 seed required are based on the percent of purity and
percent of germination. If seed available on the market does not meet
the minimum puriry and germination percentages specified, the
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tontracter must compensate for a lessexr percentage of purity or
germination by furnishing sufficient additional seed to egual the
specified product.

(3} OQuality. - Seed shall conform to F§ JJJ-5-181. Weed seed shall
not exceed 1 percent by weight of total mixture. Wet, moldy, or
otherwise damaged seed shall be rejected. -

{4) Temporary Seed. - Temporary seed for erosian.control shall be
Annual Ryegrass applied at BO pounds pure live seed per acre.

(S} Seed Mixing. - The wmixing of seed ghall be performed pricr to
delivery on the site. Bulk quantities of seed shall be labeled as
required in paragraph 2.3.1.b, Seed Clasgification.

The following formula shall be used to determine the amount of
commercial seed required to provide in each kind of seed the gpecified
quantities of Pure Live Seed with Purity and Germination expressed as .
whole numbers:

Pounds Pure Live Seed X 100 X 100
Purity X Germination

= Pounds of Seed Required

{6) Soil amendments shall consist of fertilizer meeting the following
requiremencs. -

Ferzilizer shall be commarcial grade, free flowing, low in salts,
uniform in composition and conforming to FS 0-F-241. For bid
purposes, the fertilizer consists of nitrogen phosphorus potassium
ratio: 16 percent nitrogen, 38 percent phosphorus, and 0 percent
prtassium. Actbal fertilizer will depend on the s0il test. Wnen slow
release nitrogen forms are used in the fercilizer mixture they shall
be derived from sulphur ccated urea, urea formaldehyde, plastic or
polymer coated prills, or iscbutylenediurea. This fertilizer shall be
used for grass establishment and post-fertilizationm.

{?) Muleh. - The Contractor shall use native straw fixed in place
with paper fiber mulch overspray, or other approved mulch overspray on
all surfaces with slopes less than 4 horizontal to 1 vertical. All
slopes shown on the plans egual to or steeper than 4 horizontal to 2
vertical will regquire an erosion control blanket. Mulch shall be free
from weeds, mold, and other objectionable materials. Contractor has
the option to use erosion control blanke:t in those areas indicated to
have paper fiber mulch overspray.

Straw mulch shall be long stem threshed straw of cats, wheat or rye
that is free Irom noxious weeds, mold, or other cobjectiocnable .
material. The straw mulch shall contain at least 50 percent by weight
of the material to be 10 anches or lomger. Straw shall be in an air-
dry condition and suitable for placing with blower equipment,

{f) Water. - Water shall be uncentaminated and shall not contain
elements toxic to plant life and shall be obtained from an approved
source prior to use.

(9) Pesticide. - Pesticide shall be insecticide, herbicide,
fungicide. For the purpose of this specification, soil fumigant shall
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have the same Trequirements as a pesticide. The pesticide material
shall be EPA regigtered and approved,

€. 8Soil Erosion Control Material. - Soil erosion control shall conform .
the following:

{1) Soil Brosion Control Blanket. - Machine pProduced mat of knirted
Straw or Aspen wood fiber blanket-like mat construction. Straw
blanket shall be covered with a biodegradable interwoven corron thread
on both the tep and bottem side of the blanket. Straw blanke:r shall
weigh approximately % pound Per square yard.

Wood fiber blanket shall be bound on one side with photodegradabie
extruded plastic binding that firmly ‘secures the Outer netting to the
wood f£iber. Wood fiber blanket sghall weigh approximately one pound
Per square yard. . .

the type of erosion conctrol material used. The anchors shall not
infringe on the Stability of the cap by either Puncturing the
geotextiles or Providing an unacceptable vertical flow path for water
into the cap.

{3) Soil Erosion Control Fence. - §ilt fencing shall be made of a
Strong rot-proof synthetic fiber. The fibers shall be resisvant to
deterioration due to ultraviolet light and heat exposure. The
synthetic fibers ghall be woven into a fabric. No additional fencing
or wire backing is required. The fencing material 5hall have a strong
-1& cord in the top of the material. Low pPorosity silt fence shall
Lave the same ag or equal to Propex-Sile Stop, Mirafi 700x, or Beltech
755 or approved equal .,

2. 1lnstallation. - °

(1} Seeding Times and Conditions. - Seed shall be sown for spring -
planting from April 1 to June l(Preferred), for fall Planting from
September 15 to November 15 or until consistent groungd freeze unless
ctherwise approved by the Engineer.

Seeding operations shall be performed only during periecds when
beneficial results can be ocbtained. When drought, excessive moisture
or other unsatisfactory conditions Prevail, the work shall be stoppad
when directed by the Engineer. when special conditions warrant a
variance to the Operations, proposed times shall be submitted to and
a4pproved by the Engineer.

(2} Sire Prepararion. - The Engineer will verify that finished grades
are as indicated on the drawings, and the Placing of topsoil and
Smooth grading have been completed in accordance with Paragraph 1.3.5.
Any deviatians therefrom shall be corrected prior to seeding. Soil
used for repair or erosion and correction of grade deficiencies ghall
conform to that specified in Paragraph 3.3.5,

to 1 vertical and 1-¥% horizoental ro 1 vertical, the goil shall be
tilled to a minimum depth of 2 inches by scarifying with heavy rakes,

approved methods. Rototillers shall be used where soil conditions and
length of slope permit. on slopes 1-% horizontal to 1 vertical and
Steeper, no tillage is required, however, the surfaces shall he
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roughened by cat tracking or other approved method to suff;c;en:lv
provide seed bedding.

Seeded areas shall be filled as needed or have surplus soil removed to
attain the finished grade. Draioage patterns shall be maintained as-
indicated on drawings. Seedad areas compacted by construction
operations shall be completely pulverized by tillage. Finished grade
shall be 1 inch below the adjoining grade of any SurfaCed area. New
surfaces shall be blended ro existing areas.

Finished graded areas shall be protected from damage by vehigular or
pedestrian traffic and erosion.

{3) Topmoil Test. - A soil test shall be performed by the Concractor
‘for pE, chemical analysis and mechanical analysis to establish the
guantities and type of amendments required to meet local growing
conditions for the type and variety of seed specified. The soil test
shall be performed, analyzed, and the s0il properly amended (if
required) by the Contractor a minimum of one time for every 20 acres
of placed topsoil, or at any time where an obvious change in topsoil
quality and/or composition occurs.

{4) Amendments. -

{a) Application Rates, - Fertilizer shall be applied at the rates
determined by the Contractor’s Soil Test. Test reports shall be
submitted to the Engineer 45 days prior to delivery of seeding
materials on the site. Bids shall be based on the following
application rate of actual or available fertilizer; if the
following rate is more or less than the rate reguired by the Soil

Test.
SEZDING:
Ritregen (N) 43 lbs./acre
Phosphorus (P.0,) 90 1lbs./acre
Pocassium iK,0) 0 lbs./acre =
Lime 7 0 tons/acre
(b} Lime. - Lime, or any other material which is believed to

modify .the integrity of the geosynthetic clay liner’s hydraulie
properties shall not be applied.

{e} Fertilizer. - Fertilizer shall be applied at a rate
recommended by the Scil Test and inceorporated into the scoil teo a
minimum depth of 4 inches or may be incorporated as part of the
tillage cperation.

{5} Seeding. - Prior to seeding, any previously prepared seedbed
areas compacted or damaged by interim rain, traffic, or other cause,
shall be reworked to restore the ground condition previocusly
specified. Seeding operations shall not take place when the wind
velocity will prevent uniform seed distribution.

Equipment to be used and the methods of seeding and mulching shall be
subject to the inspection and approval of the Engineer prior to
commencement of seeding operations. Immediately prior to the
commencement of seeding cperations, the Contractor shall conduct
seeding equipment calibration tests in the presence of the Engineer.

{a) Broadcast Seeding. - Seed shall be uniformly broadcast at the
rates specified using broadcast seeders. Half of seed shall be
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broadeast in one direction, and the remainder at right angles to
the first directicn. Seed shall be covered CO an average dep:th o
¥ inch but no more than ¥ inch by aQigk harrow, steel mat drag,
cultipacker, or other approved device,

flatter, seed shall be uniformly drilled Lo an average depth of 3
inch and at the rare specified using a Brillen tYpe seeder having

- Row markers shall be used
with the drili seeder. The drill shall be operated in a directien
that parallels the contourg.

{c) Rolling. - Immediately after Seeding, except for slopes 3
horizental to 1 vertical and Sreater, the entire area shill be
firmed with a roller not exceeding 90 pounds for each foor or
roller width. Areas seeded with seed drills equipped with rollers
shall not be rolled. :

(d} Mulch, - Mulching shall be performed the game day as seeding.
Mulch shall be Spread uniformly, in a continuous blanket, at the
race of 2 tons per acre for hay and 2% tons Per acre for straw.
Mulch shall be spread by hand, blower-type mulch Spreader or other
approved method. Mulching shall be Started on the windwarg gside
of relatively flat areas Or on the upper part of a steep slope and
continued uniformly until the area is covered. The mulch shal)
not be bunched. al} seeded areas shall be mulched on the same day
as the seeding,

(6} Erosion Control Material. - The surface of ditches ang slopes to
receive soil erosion contrel material Shall be finighed to a smooth
and even condirion with all debrisg, roots, stones and lumps raked out
and removed.

(a) Erosion Control Blanket. - Straw mulech will not be used with
Scil erocsion concrol blanket. Soil erosion control blanket ghall
be unrolled and placed on 3 horizontal tp 1 vertical structural -
£1l] slopes as shown on the drawings, and according to the
manufacturer'g ingtructions. Apply wire staples.vertically
through the Retting and blanker into the ground, keeping netting
taut against anchor Staples. Number and spacing of staples shall
be as recommended by the manufacturer for the Position on the
slope and the Lype of fabric used. Erosion control blanket
Placement ghai] be accomplisheg without damage to the installed
material or distortion of established grades.

(b}  Erosienm cContre} Fence. - soi}l Erosion Control rence shall be
installed where indicated on the Plans. A six ineh deep trench
shall be dug Just outside the posts for the full length of the
silt fence. Set the studded »p» POSts a maximum of 6 feet on
center. Incline the POSts toward the runoff Source at angle of
net more than 20 degrees from vertical, Drive the POSts into the
ground to firmly establish the fence. The posts shali not
puncture the gecsynthetac materials or provide an unacceptable
vertical flow path for water into the cap. 1f necessary, soil in
the area of the silt fences shall be mounded to Provide for
bearing of the POSts, or a brace tyYpe apparatyg may be installed.

| Attach the fabric to the posts, and place the fabric into the
trench and backfill ang compact the soil. 211 splice joints ghall

overlap a minimum of 1g inches. Fence shall be installed in
accordance with drawing 1556-418-27,
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e. Maintenance. - The erosion control material ghall be maintained unti
all work on the entire contract or designated portion thereof has been
completed and accepted. Maintenance shall consist of the repair of ercded
areas and the repair or replacement and re-stapling of loose or undesrmined
erosion control material, including resesding. The Contractor shall remove
the silt on the uphill gide of the silt fence whenever the silt is above 1B
inches from the origina) grade. At the option of the. Engineer, the silct
fence shall be removed at the completion of the project and the silt
removed and disposed of as directed by the Engineer. Areas where the silt
has been removed shall be reseeded and re-mulched as specified.

When there are contract delays in the seeding cperation or a quick cover is
required to prevent erosion, the areas designated for seed shall be seeded
with a temporary seed as directed by the Engineer. Wwhen no other seeding
materials have been applied, the quantity of one half of the reguired soil
amendments shall be applied and the area tilled in accordance with this
paragraph. BS5eed shall be uniformly broadcast and applied at the rate
specified. The area shall be watered as requized.

when necessary to remove a pest or disease, a Utah State certified
applicator shall apply required pesticides in accordance with EPA label
restrictions and recommendations. Hydraulic equipment shall be provided
for the liguid application of pesticides with a leak-proof tank, positive
agitation methods, controlled application pressure and metering gauges. A
pesticide plan shall be provided to the Engineer for approval 5 days prior
1o pesticide application if required, Pesticide shall not be applied
within 3 weeks of grass seed germination and shall meet all Federal, DOD.
and State guidelines.

£. Restoration. - Existing seeded arsas, pavements and facilities that
have beer damaged from the seeding or subseguent operation shall be
ragzored to original condition at Contractor’s expense.

ess and waste material for the seeding operation shall be removed from
planting operation and shall be disposed of off the site. Adjacent
e3 areas shall be cleaned.

¢
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Protection of Seeded Areas. - Immediately after seeding and mulching
ations have been completed, the area shall be protected against traffic
ther use by erecting barricades and providing signs as required eor as
cted by the Engineer to provide preorection against traffic and

pass.
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L. Grass Establishment Pericd. - The Grass Establishment Peried for
‘egtablishing a healchy stand of grass shall begin on the first day of
seed:ng under this contract and shall end (60) sixty days after the last
day of seeding and mulching operations required by this contract or until
a.l work on this entire Contract has besen completed .and accepred, whichever
period is longer.

~ satisfactory stand of grass from the seeding coperation for an area is
defined as a minimum of 30 grass plants per square foot and have a mat like
appearance. Bare spots shall be no larger than é square inches per foot.
The total bare spots shall nct exceed 2 percent of the total seeded area.

Establishment of the seeded areas shall include eradicating weeds, insects,
and diseases, protecting and repairing embankments and ditches from
erosion, maintaining erosion control materials and mulch, protecting sesded
ares from traffic, mowing if necessary, and post fertilization.

In the event of drought or excessive dry periods, watering shall be started
within 24 hours after completing the seeded area. Water shall be applied

2-11

BK 9107 PG 7843



at a rate sufficient tp ensure moist soll conditions to A minimum depth of
2 inches. Run-off and puddling shall be prevented. Soil shall be
maintained in a moist condition for the first four weeks after the starrt
the watering program. Theresfter the seeded areas shall be watered ever,
other day for a total of ¥ inch of water per day over all seeded areas.

The Contractor shall re-establish as specified herein, eroded, damaged or
barren areas. Milch shall also be repaired or replaced as requivred.

i. Final Acceptance. -

(1) Preliminary Inspection. - Prior to the completion of the Grass
.Establishment Period, a preliminary inspection shall be held by the
Engineer. Time for the inspection shall be established in writing.
The acceptabilicy of the grass in accordance with the Grass
Esctablizshment Period shall be based upon a stand of grass as defined
in this paragrzph as a satisfactory stand of grass. An unacceptable
stand of grass shall be repaired as soon as conditions permit.
Rejected areas shall be replanted and repaired as directed by the

Engineer. .

{2} Post Fertilization. - All seeded areas shall be fertilized jus:
prior to the Final Inspection. Fertilizer shall be applied to supply
no less than 1 pound of actual nitrogen per 1,000 square feet.

{3) Final Inspection. - A final inspection shall be held by the
Engineser to determine that deficiencies noted in the preliminary
inspection have been corrected. Time for the inspection shall be
established in writing. The Contractor shall restore any area damaged
by the Contractor‘'s personnel or ecuipment after final acceptance.
This includes damage that may occur during construction or required
adjustments for the completion of this project, whether or not such
work occurs after Government use and or acceptance. Restoration sha’
meet the requirements of the contract drawings and specifications.

3. Measurement and payment. - Measurement for payment, for seeding, will-
be based upon the nearest tenth of an acre of area seeded in accordance
w.th these specifications and approved by the Engineer.

Paymenr for seeding will be made ar the unit price per acre bid therefor in
the schedule, which unit price shall include the cost of all labor,
mater:als. and eguipment required for preparation of seedbed, the cost of
furnishing and applying fertilizer, the cost of furnishing, sowing, and
covering the seed and cost of furnishing and placing the mulch.

Measurement for payment, for the silt fence, will be of the actual length
of s1lt fence placed.

Payment for silt fence will be made at the unit price per linear foor bid
<herefor in the schedule.

Measurement for payment, for furnishing and placing the erosion control
lanket, will be the actual area covered in square yards of blanket placed.
No allowance will be made for overlaps. .

Payment for furnishing and placing the erosion control blanket will be made
at the unit price per square yard bid therefor in the schedule.
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SECTION 2.4 - FENCING
2.4.1 FENCING

a. General. - The Contractor sball furmish and erect a 6.0 foot high chain
link fence around the cap where shown on the drawings. The chain link
fence shall be complete with fabric and barbed wire;.posts, gates, and
accessories; concrete; and other materials required for complete erection

of the fences, except padlocks.

The fence shall be standard chain link fence with gates and a guard of
three strands of barbed wire in accordance with the details shown on
drawings 1556-418-9 and 1556-418-10. The supporting arms for the barbed
wire shall be mounted 45 degrees from the vertical, and directed away Zrom

the site.

b. Submirtcals. - Submittals shall be in accordance with this paragraph and
paragraph 1.1.4. At least 30 days prior to purchase of matarials the
Contractor shall submit the manufacturer’s certification that the chain
link fence materials to be furnished under these specifications meet the
specifications requirements. The certification shall include the
manufacturers’ names, catalog numbers and names, Federal Specificaticon
references, weights and gauges of materials, and weights of zinc or
aluminum coatings.

¢. Materials. - Chain link fencing shall conform to Federal Specification
RE-F-191K/GEN and the following detail Federal Specifications and
regquirements.

{1} Chain link fabric. - The chain link fabric shall be one of the
foliowing only: ‘

(a} Zinc-coated steel fabric. - Pederal Specification
RR-F-191/1D, type I. 2-inch mesh, No. 11 gauge {(0.120-inch nominal
wire diamerer after coating), and minimum weight of zinc coating
of 1.2 ounces per square foot of uncoated wire surface area.

(b} Aluminum-coated steel fabric. - Federal Specification RR-F-
191/1D. type 1I, 2-inch mesh, No. 11 gauge {0.120-inch nominal
wire diameter after coating), and wminimum weight of aluminum
coating of (.35 cunce per square foot of uncoated wire surface
area.

{c) Aluminum alloy fabric. - Federal Specificaticn RR-F-181/1D,
type II1, 2-inch mesh, No. % gauge (0.14B-inch nominal wire
diameter).

2} Fenceposts, toprails, ,and braces. - Pederal Specification
RR-F-191/3D, class ], grade A, except all steel pipe shall be ASTM A
£3, schedule 40, srandard weight and as otherwise provided in this
paragraph or shown on the drawings. The fenceposts, toprails, and
braces shall be hot dip, zint coated with not less than 1.8 ounces per
square foot of coated surface area. . .

{(3) Gates and gate accessories. - Federal Specification RR-F-191/2D,
type I or 1I, except as otherwise provided in this paragraph or shown
on the drawings.

Gates shall be swing-type gates with hot-dip, zinc-coated steel pipe

frames. Steel pipe shalil conform to ASTM A 53, schedule 40, standard
weight. The zinc coating shall have a weight of not less than 1.8
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ounces per square foot of coated surface area, The gate fabric shaljl
be the same as the fabric that is furnished for the fence.

Each gate leaf shajl be eguipped with one Pair of heavy hinges that
will allow a ful}l gate opening between gate POStS. The hinges shall
be designed to not twist ©r turn under gate action and shall allow the
gate to swing a full 180° to lie along and parallel to the fence lipe.
The gate latch shall be of the fulerum type with center drop rod or of

plunger-bar-type lateh shall be constructed go thar the center drop
rod or plunger bar cannot be raizsed when locked.

Gate hinges, latches, Stops, keepers, and other Accessories shall pe
of zinc-coated steel, ductile iron, or malleable i + exXcept that
wire ties and clip bolts and nuts may be of aluminum alloy. The
minimum weight of the zinc coating shall be 1.2 ounces per square foot
of coated surface area. The barbed wire guard at the top of each gate
shall be in accordance with the details shown on the drawings.

{4) Chain link fence accessories. - Federal Specification RR-F-
191/4D, except ag otherwigse provided in this paragraph or shown on the
drawings.

Post caps, rail ends, and barbed wire Support arms shall be of zine-
coated steel, malleable iron, or ductile iron, except that POSt caps
and rail ends may be of cast iren. Rail sleeves, wire ties and clips,
brace bands, tension bands, reinforcing wire, and tension or sStretcher

- bars shall be of Zinc-coated steel, except that wire tiesg, clip bolts,
and nuts may be of aluminum alloy. Two No. 12-1/2-gauge twisted
barbless zinc-coated strands may be substituted for the No. 7-gauge
bottom reinforcing wire,

“he barbed wire shall be either zinc-coated steel or aluminum alley -
barbed wire to match the type of fence fabric furnished.

d. Erectien. - Before starting to erect the fence, trees, brush,
ground-surface irregularities, and other obstacles which would interfere
with proper erection of the fence shall be cleared, removed, and disposed
ol as provided in Paragraph 2.2.2. The Contractor shall rPerform all
required excavating, backfilling, and compacting of backfill for

Posts, gate stops, and gatekeepers. Posts shall be set plumb and in
alignment. Posts and gate stops shall be get in concrete. Gatekeepers
shall be set in concrete. Where the nature of the material to be excavated
1% such that the holes for the feootings canner be excavated to the required
cimensions and the concrete placed directly against the surfaces of the
excavation, forms shall be used ‘for the concrate,

The cement (cementitious materials) content of the concrete shall be not
less than 5-1/2 bags per cubic yard of concrete.

Gates shall be erected at the location shown, and shall be adjusted to
Sperate in an approved manner. Where required for passage of pipes, fabric
shall be cut in an approved manner,

Onie tension or Stretcher bar shall be provided for each gate and end post
and two for each corner and pull post.

Damaged areas of galvanizing shall be cleaned and repaired in accordaﬁce
with ASTM A 780.

2-14

BK 9107 PG 7846



€. Measurement and Payment. - Measurement, for payment, of chain link
fence will be made Along the toprail from centerline to centerline of
posts, including Sates and braces.

© SECTION 2.5 - WELLS
2.5.1 GROUTING EXISTING MONITOR WELL CASINGS

a. General. - The Contractor shall grout ajl existing monitoring well
casings within the cap boundary, including those not identified and located
on drawing 1556-418-17.

The grout shall consist of a neat cement mix, with 4 pounds of powdered
bentonite and Approximately 7-1/2 gallons of water added per %4-pound bag
of cement.

b. Materials. -

{1} Cemene, - Portland cement meeting regquirements of AST™ ¢ 150 for‘
type I, II, or III, including optional false-get limitations.

(2} Powdered bentonite, - ag manufactured by American Colloid Co.,
Water/Mineral Division, One North Arlington, 1500 West Shure Drive,
Arlington Heights IL 60004, or equal, having the following

(a} Minimem Purity of S0 percent montmorillonite clay.i
(b}  Moisture content not more than 10 Percent as packaged.

(c) Minimum 7g Percent dry particle size finer than 200 mesh with
minimum dry bulk density of 54 pounds per cubic foor.

(3} Water. - Free from objecticnable quantities of silt, organic
matter, salts, and other impurities,

T. Groutihg existing monitor wells. - The protective covers shall be
removed and the Casings cut 2.0 feet below finish grade of tailings. The

grout shall pe'placed by pumping the miXture through a Pipe or hoge

d. Measurement. - Prior to grouting, each casing will be sounded to
determine its depth. Measuremencs will be rounded to the nearest foot for
each casaing.

e. Payment. - Payment for grouting casings will be made at the unit price
Per linear foot bid therefor in the schedule.
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2.5.2 PROTECTING EXISTING OBSERVATION WELLS

a. Gensral. - The Contracteor shall protect the existing observation we
not included within the limits of the cap from any damage during the
performance of the work under this contract. If any cobservation well is
damaged or destroyed during the performance of work under this contract, it
shall be repaired or replaced, as directed by the Engineer, by and at the
expense of, the Contractor.

b. Cost. - The cost of protecting existing observation wells shall be
included in the prices did in the schedule for other items of work.
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DIVISION 3 - EARTHWORK
SECTION 3.1 - EXCAVATION
3.1.1 EXCAVATION, FINAL GRADING, AND COMPACTION, GENERAL

a. General. - Excavation shall be made to the lines, grades, and
dimengions shown on the drawings and/or specified herein, or established by
the Engineer based on confirmatory testing as described in paragraph 3.I.

Excavation of material shal) be performed in the dry to the greates: extent
possible. No excavation shall be made in frozen materials withouv prior
approval by the Engineer. MNo addicional allowance above the unit prices
per cubic yard bid in the schedule for excavation will be made due te any
of the materials being wet or frozen.

The Contractor shall provide and operate all unwatering and dewatering
faciliries necessary to complere excavarions in accordance with paragraph
2.2.2. -

The Contractor shall install and maintain temporary sumps, ditches, and
dikes as necessary to unwater, collect and direct seepage and surface water
away from the excavations in accordance with paragraph 2.1.2.

The Contractor shall be responsible to maintain stable excavation slopes in
any stockpile, waste pile or any excavaticn, or other excavation location
at all times. .

L. Final Grading. - The surfaces upon or against which capping materials
are to be placed shall be finished to the dimensions shown on the drawings

£ros5z, loose, or saturated materials prior to placement of capping
mazerials.

z. Compaction. - Where compacting of earth marerials is required, the
mater:als shall be deposited in horizontal layers and compacted as
spesifisd in the material specification paragraphs., The excavation,
glacing, meoistening, and compacting operations shall be such that the
mazerial will be uniformly compacted and will be homogeneous, free from
lenses, pockets, streaks, voids, laminations, or other imperfections.

The excavating and placing operations shall be such that the materials when
compacted will be blended rufficiently to secure the highest practicable
density and lowest permeabilicty and highest shear strength., If the gurface
of any compacted layer of earthfill is too dry or smooth to bond properly
with the layer of material to be placed thereon, it shall be moistened
and/or scarified in an approved manner to provide a satisfactory bonding
surface before the next succeeding layer is placed. The moisture content
shall be uniform throughout each layer.

The cptimum moisture content 15 defined as that moisture content which will
result in the laboratory maximum dry density of the soil when subjected to
erther of the Bureau of Reclamation laboratory compaction test procedures
listed in Table 3.A.

Insofar as practicable, as determined by the Engineer, moistening of the
material shall be performed at the site of excavation; but if necessary,
such moistening shall be supplemented by sprinkling at the site of
compaction. If the moisture content is less than optimum for compaction by
more than 2 percentage points or is greater than cptimum for compaction by
more than 3 percentage points, the compaction operaticns shall not proceed,
except 'with the specific approval of the Engineexr, until the material has
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bean wetted or allowed to dry ocut, as may be required, to obtain a meisture
content within the tolerances permitted above, and no adjustment in prace
will be made on account of any operations of the Contracror in wetting ¢
drying the materials or opn account of any delays occasioned thereby.

When the material has been conditioned as herein before specified, it shall
be compacted by rollers or by hand or power tampers. . Where hand or power

s are used to compact soils in confined areas such as under pipe,
they shall be equipped with suitably shaped heads to obtain the required
density.

The earth manual designations in this paragraph refer to the procedures
degcribed in the Bureau of Reclamation "Earth Manual, Part 2, Third
Edition."

The dry density of the portion of the soil passing the No. 4 sieve in the
compacted waterial shall not be leas than percent of the laborartory maximum
dry density as specified in the material paragraphs and as determined by
the Bureau of Reclamartion laboratory compaction test. The maximum dry
density of the spil obtained by either of the Bureau of Reclamation
procedures shown in Table 3.A

Table 3.A. -~ Procedures for laboratory maximum dry density

Test Earth Manual
designation

Proctor Compaction

Test USBR 5500
Rapid compaction

control H USBR 7240 *
(]

The oprtimum moisture content is the moisture content that corresponds
to the laboratory maximum dry density.

In-place densities. - The in-place density of the compacted material in
cipe trenches will be determined by Field Density Test Procedures,
designation {USBR 7205), Bureau of Reclamation "Earth Manual, Part 2, Third
Edation": or other tests or methods designated by the Engineer. The data
for compacted material testing procedures will be available on request from
the Engaineer.

d. Cost. - The cost of all excavation and finish grading work required by
this paragraph shall be included in the unit price bid in the schedule for
excavating, transporting, placing. and compaction of contaminated
materials.

The costs of compacting earth materials as described in this paragraph,
ancluding furnishing water and moistening the materials, shall be included
in the prices bid in the schedule for those items where materials are
required to be compacted under these specificaticons.
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3.1.2 CONTAMINATED MATERIALS EXCAVATION, TRANSPORTATIOM, PLACEMENT AND
COMPACTION

a. General. - This section covers excavation, drying, transporting,
placing and compaction of contaminated materials from the Sharon Steel
tailings, contaminated materials identified in these spec1£1c§t10ns and on
the drawings as tailings or contaminated scils, and all material that
becomes contaminated as part of this work. . .

Excavation of the tailings material within the 7800 South and Jordan River
150 foot setback areas shall conform to the limits as shown on drawing
1556-418-24, the typical slope cross-sections ag shown on drawing 1556-418B-
11, and toc the bottom elevation at each satation as shown on profile cross-
sections, drawings 1556-418~-56, 1556-418-57, 1556-418-58, 155&-416-%%, and
1556-418-60.

Excavation of the wetland and scutheast tailings areas shall conform to the
limits and instructions as shown on drawing 1556-418-14. All remaining

" materials located within the site boundary shall be excavated, transported,
placed and compacted according to these specifications and drawing 1556-
418-24.

Drill logs indicate the lowermost portions of the tailings and natural
soils are saturated and may regquire special excavation technigues.
Transporcation of the excavated tailings and gediments shall be in such a
manner to prevent leakage and spillage between the point of excavation and
the point of placement. The addition of dry materials at the point of
excavation to facilitate excavaticon, leading, and transporvation will be
permitred. The Contraccor may use material for drying from other areas of
the tailings pile as approved by the Engineer.

If dewatering of the in-situ tailing is recquired, the Contractor shall

fzllow the submitred and accepted dewatering plan.

=. Submitzals. - Submittals shall be in accordance with this paragraph and

paragraph 1.1.4. The Centractor shall submit a detailed Excavaticon and Re-
grading Plan within 20 days after the receipt of the notice to.proceed, -

ang placement of the tailings and/or contaminated materials. This plan as
a minimum should include: sequence and schedule of varisous required
erxcavations, method of excavation, equipment to be used, anticipated rates
zf excavat:on, temporary stockpile locations (if anticipated), method of
=ransport, and haul roads and haul patterns for esach excavation area,

pread:ing and/or grading equipment and methods, compaction eguipment. and -
ail nealth and safety concerns.

€. Measurement and payment. - Measurement, for payment, foir excavating,
transporiing, placing, and compaction of contaminated materials will be
based on surveys of the volume of material excavated, tranSporfed, placed,
15é compacled. The Contractor shall perform surveys prior to excavation of
ccniaminated magerials and after final excavation of contaminated materials.
hds been accomplished. KIT surveys shall be in accordance with paragraph
1.1.3. Monthly progress payments will be based on load count, adjusted for
20% swell, and will be adjusted after final surveys are performed.

Payment for excavating, transporting, placing, and compaction of the
contaminated materials will be made at the unit price per cubic yard bid
therefor in the schedule, which price shall include the cost of all work
required by this paragraph, paragraph 3.1.1, 3.2.1, and other paragraphs
within these specifications which indicate costs shall be included with
excavating, transporting, placing, and compaction of contaminated
materials.
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The unit prices bid in the schedule for excavating, transporting, plac:ing,
and compaction of contaminated materials shall include the cost of all
labor, equipment, materials, temporary comstruction and all other work
necessary to maintain the excavations in good order during construction a
of removing such temporary construction where required.

If at any point in excavaticn the material is excavated beyond the required
depths and limits as specified, the overexcavation shall be filled and
compacted in accordance with these specifications and at the expense of the
Concractor. Any and all excess excavation for the convenience cof the
Contractor or overexcavation performed by the Contractor for any purpose or
reason, except as may be ordered in writing by the Engineer, shall be at
the expense of the Contractor. Where required to complete the work, all
such excess excavation and overexcavation shall be refilled with backfill
material furnished and placed at the expense of and by the Conrcracrtor.

No payment will be made for excavation performed in previously placed
embankment, refill, or backfill, No additionmal payment will be made for
material placed in temporary stockpiles.

Mesasurement, and payment, for excavation, transporting, placingi and
compacrion of contaminated materials for wetland construction will be made

according ©o paragraph 4.1.1.

SECTION 3.2 - CONTAMINATED MATERIAL

.3 CONTAMINANT CLEANUP CRITERIA

a. Gensral. - Contaminant cleanup criteria established for the site are
il:sted in Table 3B below.

Table 3B - Allowable Concentrations

Tlemen: Maximum Allowable Concentration - -
mg/kg (ppm)

Arsenic 70

wead ' 500

Tailings material and soil ceontaining the listed metals above these limits |

and identified in areas to be excavatred, shall be classified as
contaminated and excavated. and relocated to areas under the cap.

Excavation of the tailings and contaminated materials shall be initially
performed visually as directed by the Engineer. Upon removal of materials
to the 1nitial limits established by the drawings, and if analysis of
collected so0il samples indicates that the concentration of contaminates is
stail apove cleanup criteria. the Contractor shall excavate addirional
material and the Engineer will retest. This cycle shall be repeated until
the soil sample results indicate a concentration of contaminants below the
cleanup levels identified in this paragraph.

When removing subgrade contamination, the Contractor shall conduct his
excavation operations in a manner that will prevent the gpread of
conramination to subseguent exposed layers of soi)l. Equipment shall be
used that will not spread or track contamination.
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of 4315.0 feet. Relocated tailings and contaminated materials from
elevation 4315.0 feet zhall bea sloped as described on drawing 1556-418-24
and shown on drawing 1555-418-13. The structural fill shall overly the
tailings and geosynthetic capping materials from the 4315.0 ft. elevatio.
plus 2 feet to elevation 4317.0 feet, down at a slope of 3 horizontal to 1
vertical until the concact with the common backfill below as shown on

drawing 1556-418-11. .

Excavated material from the 150 footr setback along the Jordan River between
stations 6§0+00 and 70400, the 150 setback along 7800 South, contaminarted
soils east of the interceptor trench as shown in the drawings. and
materials from phases 4 and 5 of the OU2 clean-up shall be located in the
Forth Repository as shown on the drawings. The Contractor shall make
provisions within the submitted and accepted Excavation and Re-grading plan
for accepring, grading, and capping the additional material from QU2 as
described. 1In the event that grade is mest as established in the North
Repository, additional material shall be transporred and placed on the
uncapped South Repository.

b. Placement. - The repository shall be conistructed at the locations and
to lines and grades indicated op the drawings. The complered fill shall
correspond to the shape of the typical sections shown on the drawings and
shall meet the requirements herein specified.

Marerial to be excavated, transported, placed, and compacted consists of a
widely variable mixture of materials of different particle sizes (clay,
silt, sand, and possibly gravel and cobbles), moisture contents, and
consistencies. The Contracter shall attempt to spread and place these
materials in continuous,” approximately horizonrtal layers, while compacting
the materials by equipment travel or roller compactors, and aveid the
creation of any eopen-work voids. Successive lcads of materials shall be
dumped in such a manner to secure the bast possible practical distribution
cf material and eliminate segregation or sofr zones. The natrural water
content of the waste materials will be quite varjable, therefore whenevey
poss:ble, successive loads shall be placed and spread to attempt to mix
sverly wet materials with dryer materials to facilitate deavelopment of a
more un:iform material. : Co =

The material shall be placed in successive horizontal layers of 8 inches to
12 inches in loose depth for the full width of the cross section, and
compacted. Each layer shall be compacted before the overlying lift is
placed.

¢. Compaction. - Compaction of the tailings and/or contaminated materials
shall be performed conforming te this paragraph and paragraph 3.1.1. Each
layer of the repository constructed under this paragraph, and all disturbed
tailings, shall be compacted to a density of at least 92 percent of
laboratory density.

d. Costs. - The costs of complying with this paragraph shall be included

1 the unit prices bid in the schedule for excavating, transporting,
placing. and compaction of contaminated materials.
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The Government, thxough the Engineer. reserves the right to direcs
additional excavation and handling for any portion of the site, and other
applicable soils as deemed necessary.

b. Cost. - The costs of complying with this paragraph shall be included in
the unit prices bid in the schedule for excavating, transporr.mg. placing,
and compaction of contaminated materials.

3.2.2 CONFIRMATORY SOIL SAMBLING

a. General. - Foellowing excavation of contaminated materials as des::;ped
in paragraphs 3.1.1 and 3.1.2, the Engineer will collect confirmarory soi
samples as described in this pl:lgrnph. The turn around time for
confirmatory testing will be 24 hours from the time the samples reach the
lab. The Contractor shall plan on delays due to testing and sample
gathering.

b. Grid layeut. - Relatively flat contaminated areas will be divided bv
the Engineer into square grids with 75 foot gides. Grid labeling svstems
will be established for identification of sample locations at the 75 foo: x
and y grid intersection points (i.e., establish grid coordinate svstems for
grid intersection poincs). At each sample grid location, $ random samples
will be taken in the immediate vicinity of the grid location by the
Engineer. The & random samples will be consolidated into 1 sample for
tescing. At the Engineer’'s disctretion, additional locations may be
established, (i.e. for sloping or irregular areas), and samples taken.

€. Results., - Laborarory analytical results of confirmarory samples will
be compared to approved contaminant cleanup ecriteria listed in paragraph
3.2.1. @Grid locations with contaminant concentrations exceeding approved
cleanup criteria will require additional excavation and testing. The depth
of continued excavation will be determined by the Engineer based on
confirmatory testing of the soil profile.

3.2.3 REPOSITORIES . . -

General. - Two separate areas within the site have been designated as
epository areas designed to receive the excavated materials from within
ne site and OU2., These areas have been designated as the South and Neorth
ecOsitory areas as shown on drawing 1556-418-24.

Tailings material excavated from the 150 foot setback area near the Jordan
River from stations 0+00 to 60+00 as shown on drawing 1556-418-24, the
wetland area as shown on drawing 1556-418-14, the southeast tailings area
as shown on drawing 1556-418-14, and other materials in the southern
portion of the site shall be primarily placed and compacted on the South
Pepository area. The South Repository area is shown on drawing 1556-41B-
24. Excavation and placement shall be according teo the Centractor’s
submitted and accepted Excavation and Re-grading Plan.

Prior to the placement of capping materials in the South Repository. grade
as established on the drawings for other areas of the site, including the
North Repository shall be met. In other words, the South Repesitory shall
remain un-capped 80 as to accept more material until all the excavation,
transportation, placement, compaction and final grading of materials is
complete and accepted by the Engineer.

Excavation of the tailings along the psrimeter of the cap below the South
Repository shall be performed with a slope of 2 horizontal to 1 vertiecal
from the toe of tailings line shown on drawing 1556-418-24 to an elevation

i-5

BK 9107 PG 7854



SECTION 3.3 - EARTHWORK MATERIALS
3.3.1 ERRTHWORK MATERIALS, GENERAL

a. General. - The sarthwork materials incorpeorated in to the work brought
in from ocut side sources shall be subject te the minimum contaminate levels
described in paragraph 3.2.1. Earthwork materials shall be obtained from
approved borrow sources. The Engineer will test borrow areas for
contaminate levels and if the levels exceed the applicable limits shown in
Tables 318, other borrow sources shall be used.

b. Submittals. - At least 14 days prior to using a borrow area, the
Contractor shall submit to the Engineer the locations of borrow areas from
which earchwork materials will be excavated. The Engineer will tes: the
marerials ar the borrow sitels) for contaminate levels and gradation and
notify the Contractor of it's findings. Additional testing will be dene on
topscil to determine compliance with paragraph 3.2.1. Where material is
processed to meet gradation, the stockpiles of processed material will be
cested.

3.3.2 COMMON BACKFILL

a. General. - Areas so noted on the drawings as “Common Backfill" shall be
backfilled according to this paragraph.

b. Materials. - Common backfill shall consist of an uncontaminated, non-
expansive soil. The material selecred for the common backfill shall
contain a minimum of 8S%-percent by dry weight of soil particles passing a
United States Standard No. 4 sieve. The portion passing the United States
S:zandard No. 40 sieve shall be classified by the USDA triangle chart as a
soam, sandy loam, sandy clay loam., or clay loam textural ranges, and shall
be Zree of debris, solid waste, roots, organic or frozen materials,
czncrete or asphalt particles, or soil particles with a maximum dimension
larger than 3.5 inches.

z. Preparation of ground surface for fill. - Prior to the placement of any
£:21, all contaminated materials as determined by paragraph 3.2.1 shall be
excavated and removed to the repository areas to be included under the cap.
AlL. vegetartion, such as roots, brush, heavy scds, grass, and all decayed
vegetable matter, rubbish, and other unsuitable material within the area
wpsn which £ill is te be placed, shall be stripped or otherwise removed
pefore placement of the fill is started. In no case shall unsuitable
material remain in or under the £il} area. Stumps, logs, and roots more
zharn 1 inch in diameter shall be removed and disposed of according te
paragraph 2.2.2. Sloped ground surfaces steeper than four horizontal to
one vertical on which £ill is to be placed shall be plowed, stepped, or

roken up, in such a manner so that the fill material will bond with the
ex:sting surface. Prepared surfaces on which compacted £ill is to be
p-.aced shall be wetted or dried as may be regquired to obtain the specified
ms:sture content and density.

6. Backfill adjacent to structures. - Backfill adjacent to structures
shall be placed and compacted umifcymly in such manner as to prevent
wedging action or ecceniric loading upon or against the structures. Slopes
bounding or within areas to be backfilled shall be stepped or serrated to
prevent sliding of the £ill. During backfilling operations and in the
formation of embankments, equipment that will overload the structure in
passing over and compacting these fills shall not be used,

Newly formed and placed concrete will be allowed 7 days for a curing period
prior to any adjacent backfilling operation.
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e. Placement. - Backfill herein designated as comman backfill shall be
constructed at the locations and to lines and grades indicated on the
drawings. Where no grade is indicated, sufficient f£ill shall be placed to
provide a continuous surface representative of the original grade prior to
the tailings, as determined by the Engineer. The completed f£ill shall
correspond to the shape of the typical sections shown on the drawings and
ghall meet the requirements of the particular case. If backfill materia)l
is too wet, it shall be aerated or dried to provide the moisture content
specified for compaction. The material shall be placed in successive
horizontal layers of 8 inches to 12 incheg in loose depth for the full
width of the cross section, and compacted. Each layer shall be compacted
hefore the overlying lift is placed.

f. Compaction. - Unlegs specified otherwise, each layer of the backfill
constructed undey this paragraph shall be compacted to a density cf at
leasc B85 percent of the maximum laboratory density.

g. Measurement and payment. - Meagsurement, for payment, for furnishing,
placing, and compacting common backfill will be based on Contractor
performed surveys (before and after) of the volume of material that has
been placed., Monthly progress payments will be based on load count, with
volume adjusted for 20% swell, and will be adjusted after surveys are
performed.

Payment for furnishing, placing, and compacting common backfill will ba
made at the unit price per cubic yard bid therefor in the schedule, which
unit price shall include the cost of excavation from the borrow area and
rransportation ©f materials to the gite, labor, equipment, materials,
temporary construction and all other work necessary to procure, deliver,
p.ace, and compact common backfill,

rayment for furnishing and placing common backfill for wetlands will be
made at the unit price per cubic yard bid therefor in the schedule, which
unxzt price shall include the cost of excavation from the borrow area and
—ransporiation of materials to the site, labor, eguipment, materials,
temporary construction and all other work necessary to procure, deliver,
and place common backfill for wetlands. . .

3.3.3 STRUCTURAL FILL EMBANKMENT

a. General. - Embankment shall be constructed to the established lines and
grades wnich, in general, will be the lines and grades shown on the
drawings, increased by such heights and widths as necessary to allow for
settlement. The embankments shall be maintained by the Contractor to
proper heights, dimensions, and slopes until the final completion and
acceptance of all of the work under cthe contract.

b. Material. - The Structural Fill Embankment shall consist of hard
durable particles or fragments of granular aggregates. This material shall
be m:xed or blended with fine sand, clay, stone dust or other similar
binding or filler materials produced from approved sources. This mixture
shall. be uniform and shall comply with the requirements of these
spec:fications as to gradation, scil constants, and shall be capable of
being compacted intc a dense and stable subbase.
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Table 3C GRADATION REQUIREMENTS

Sieve Designation Passing
{Square Openings) Percent
As per ASTM D~2940 By Weight

n 4 inch . - 100
] 2 inch 70-385
3/4 inch o 45-95
#4 28-75
#10 20-82
#40 5-40
#200 0-18

The portion of the material passing the #40 sieve shall have a liquid limit
of not more than 20 and a plasticity index of not more than 6 when tested
in accordance with ASTM D-4318.

No brush, roots, sod, or other perishable or unsuitable materials shall be
placed in embankments. Material containing sand in such proportion as to
prevent it from compacting properly shall not be used, exceprt with prior
approval. Cleds or hard lumps of earth having maximum dimensions of more
than 8 inches shall be broken up before or after being placed on the
embankments. Where there is a choice of materials, the best shall be used
on the tep of the embankment for at least 12 inches in depth. No material
shall be placed in the embankments when either the material or the surface
or: whieh it would be placed is frozen.

c. Comstruction. - All material shall be depesited in embankments so that
rozk, cobbles, and gravel will be well distributed through the other
mater:ials and not nested in any pesition within or under the embankments.
Embankment shall be built carefully so that the larger rock will be wel)
distribured and the unfilled spaces shall be filled completely with smaller
rock and earth so as to form a dense, stable embankment. Rock shall be
depeos:ited within the outer portions of embankments to protect the slopes
against erosicn. The combined excavation and placing operations shall be
such that the materials in the embankment will be blended sufficiently to
secure the best practicable degree of compaction and stability, and for
this purpose the Engineer may designate the locations in the embankment
where the individual loads shall be deposited.

The embankments shall be placed in continuous, approximately horizental
layers not more than B inches in loose thickness prior to being compacred.
The layers shall be carried across the entire width of the embankments and
shall be built to the required slopes and not widened with loose material
from the top: Provided, that sidehill £ills where the width is tco narrow
to accommodate hauling equipment may be placed by end dumping until the
width of the embankment becomes great enough to permit the use of hauling

‘equipment, after which the remainder of the ewbankment shall be placed in

layers as specified herein. The Contractor shall route hauling egquipment
over the layers already in place and shall distribure the travel evenly
over the entire width of the embankment so as to obtain the most
practicable compacting effec: of the equipment.
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3.

3.

d. Compaction and Moistening. - Compactive effort shall comply with th:s
paragraph and paragraph 3.1.1. The dry density of the portion of the so:’
passing the No. 4 sieve in the compacted material shall not be less thas
percent of the laboratory maximum dry density as determined by the Bure:
of Reclamation laboratory compaction test.

Where embankment materials do not contain sufficient moisture to ensure
satisfactory compaction, additional moisture shall be provided by
sprinkling with water as the layers of materials are placed on the
embankments. The materials shall be moistened uniformly and. where
directed, shall be harrowed or otherwise mixed to produce the reguared
uniformity of moisture content. Materials containing an excess of woisture
shall be permitted to dry to the extent required before being compacted.

e. Measurement and payment. - Measurement, for payment, for furnishing,
placing, and compacting structural f£ill embankment will be based on
Contractor performed surveys (before and after) of the volume of material
that has been placed. Monthly progress payments will be based on load
count and will be adjusted after gsurveys are performed.

Payment for furmishing, placing, and compacting structural £ill embankment
will be made at the unit price per cubic yard bid therefor in the schedule,
which unit price shall include the cost of excavation from the borrow area
and transportation of materials to the site, labor, eguipment, materials,
temporary censtruction and all other woerk necessary to procure, deliver,
place, and compact structural £ill embankment.

4 SELECT FILL -

a. General. - The select £ill portion of the cap shall be constructed to
the established lines and grades which, in general, will be the lines and
grades shown on the drawings. The select £ill portion of the cap shall t
ma:ntazned by the Contractor to proper heights, dimensions, and slopes

vnzil finpal completion and acceptance of all of the work under this
conIracs -
L. Mazerial. - The select fill shall consist of a cohesionless or low
clastizity soil type clasgified as either silty sands (SM or SW-SM), clayey
sands [8C), or lean clays (CL) according to the Unified Socil Classification
System. 1In addition, the material shall have one hundred percent of the
material by weight passing the 3/4 inch sieve, at least 70 percent passing
a No. 4 sieve, and 12-60 percent passing the No. 200 sieve., The material

shall have a plasticity index {PI) no greater than 12. The soil shall have
a Coefficient of Uniformity (Cu) value greater than & but less than 64.28
times Dy,. The Coefficient of Uniformity is defined as the D, divided by the
D;-. The D, is the grain size {diameter} in millimeters (mm} corresponding
to 60 parcent passing by weight. The D,, is the grain size (diameter) in
m:llimeters (mm) corresponding to 10 percent passing by weight. The D,, is
the grain size (diameter; an mm correspending to S0 percent passing by
weaght.

No brush, roots, sod, or other perishable or unsuitable materials shall be
placed within the select £ill. Material containing sand in such proportion
as to prevent it from compacting properly shall not be used, except with
prior approval. Cleds or hard lumps of earth having maximum dimensions of
more than 8 inches shall be broken up before or after being placed on the
cap. No material shall be placed on the cap when either the material or
the surface on which it would be placed is frozen, or with the presence of
ice or snow.
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¢. Placement and Compactionm. - Prior to-placement of select £il} over the
geccomposite drain material, the geocompasite drain shall be inspected and
approved by the Engineer. The select £ill shall be placed at the locatiexn
arnd to the lines and grades indicated on the drawings and shall be placed
over the geocomposite within 23 days after the geocomposite has been
installed.

No equipment shall be pulled or driven directly on the geocomposire
material. Equipment will be allowed on areas underlain by the geocomposite
only afrer the first layer of £ill has been placed. The Contracrtor shall
temporarily anchor the geccomposite at the top and wherever is necessary to
eliminate geosynthetic displacement prior to placement of selecz f£ill, The
first layer of select £ill material and each subsequent layer shall be
placed in a minimwm of 1% inch and a maximum of 18 inch logse lifts. The
select £ill macerial shall be placed in a moist near saturated condizion.
The Contractor shall place the select fill starting at the toe of the
slopes and working up the slopes, parallel to the roe. The Contractor
shall not drop or dump select fill directly onto the geosynthetic material.
The select £ill shall be placed onte the geccomposite material by dropring
the select £fill onto previously dropped select £ill and graded into place
with a dozer which has low ground pressure tracks that do not exceed a
ground pressure of 10.5 psi, Wheeled vehicles will not be allowed on the
cover, until after the select fill is graded into place and traffic
compacted. The select £ill shall not be stockpiled on the geocomposite
material. All equipment shall be used in such a way as to not cause
excessive rutting in the lift. Pushing select f£ill material across the
geocomposite wmaterial will not be parmitted.

The select fill is not subject to specifie density regquirements. The
Conzractor shall utilize a minimal effort to compact the select £ill using
tws passes of only the tracks of the placement egquipment. The Contractor
shall cover the geccomposite material as soon as possible after placement
to reduce the potential for damage from ultra vioclet radiation, wind,
temperature extremes, and on going construction activities. Any damage to
the gecocomposite, or underlying gsomembrane caused by the Contractor's
cperations in placing select £ill upon the geocowposite materials shall be
repazred at the Contractor’'s expense. : - -

€. Test Section. - Before placement of select £ill on the underlying
geczomposite materials, the Contractor shall demonstrate that the placement
ang compaction technigque will prevent damage to the gsocomposite. The
Conmtractor will have the opportunity to demonstrate his placement method
over a portion of the completed liner or over a separate test section
outside the limits, but in the vicinity of the cap. Construction of the
test section shall incorporate the same cap materials, equipment, and
procedures proposed for the full scale cap system. In either case, the
demonstration area shall be a minimum of two times wider than the widast
piece of construction equipment proposed. The demenstration area shall be
long enough to allow construction egquipment to achieve normal operating
spe=d over a minimum 25 foot length. The demonstration area shall be
consctructed on a surface having a slope equal to the maximum slope required
for the full scale cap. The geocomposite shall be atichored at the top.

The Contractor shall monitor the downslope movement by placing pins on each
side of the test section. A straight line shall be painted on the
geocomposite between the control pains. After placement of the select fill
to the specified design depth over this area, the Contractor shall remove a
20 foot by 20 foot section pf thea select £ill by non-destructive methods
near the center of the demonstration area. The Contractor shall wvideo tape
the placement of the test section and the exposed geocomposite. The
geccomposite and geomembrane materials shall be first inspected by the
Engineer. Any detrimental puncturing of the geosynthetic or geomembrane
materials resulting from the Contractor’s placement method, as determined
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by the Engineer, will result in rejecticn of the Contractor’'s Placement
method. After the Seccomposite materials are exposed, the Contracror sha* "
measure and document any downslope movement of the painted lipne relative
the control pins.

Full scale cover soil Placement shall not commence until the placement
method is approved by the Engineer and all failed demonstration areas
within the limits of the full scale cap are repaired.

e. Submittal. - At leagr 7 days prior to the eonstruction of the rest
section the Contractor shall submir a Proposal to the Engineer which
identifies the test £i11 locatiem, construction equipment, €ap materials
and placement techniques.

f£. Cost. - The cost of test section demonstration(g) shall be includead ip
the unit price bid in the schedule for furnishing and Placing selecr £i1].

g. Measurement and payment. - Measurement, for Payment, for furnishing and
Placing select £ill " wil) be based cn Contractor performed surveys- (before
and after} of the volume of material placed. Monthly progress pPayments
will be based on lcad count and will be adjusted after Surveys are
performed. .

Payment for furnishing and placing select f£i11 will be made at the unig
Price per cubie yard bid therefor in the géhedule, which unit price shall
include the cost of éxcavation from the borrow area and transportation of
macerials to the site, laber, equipment, materials, temporary construction
and all other work necessary to procure, deliver, and place select f£il1.

Any additional work reguired in moistening and/or drying select f£il1 shall
e considered as work Tequired by the Provisions of thig bParagraph and no
Separate payment shall be made for such work. Provided, That payment for
furnishing and 2pplying water for compaction will be made in accordance
with paragraph 2.1.1,

TIPSOIL
4. General. - Areas go nioted on the drawings as topsoil shall be covered
with topsoil in accordance with this Paragraph.

E. Material. - The topsoil iz defined ag selectively excavated natural,
ferzile, friable, naturally occurring loam soil that is representatjve of
s5011s in the vicinity that produce heavy growths of CIOpS, grass or other
vegetation and is Teasonably free from underlying subsoil, clay lumps,
objectionable weeds, litter, brush, matted roots, toxic Substances or any
material that might be harmful to plant growth or be a hindrance to
grading, planting or maintenance operations. Soilsg from diech bottoms,
drained ponds, or eroded areas,'handled when too wet or s50ggy, or frozen
4r'e ROl acceptable. Topscil shall Aot contain more than five percent by
volume of stones, Stumps, or other objects larger than 3 inch in any

dimension for field seeded areas. Topsoil shall not be excessively acid or

€. Placement and Compaction. - The topsoil shal% be unifgrmly distribured

inches. The spreading shall be Performed in such manner thar planting can
proceed with little additional soil Preparation or tillage. Topsoil shall
net be placed when the subgrade is frozen, excessively wet, éxtremely dry,
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or in a condition otherwise decrimental to proper grading or the proposed
planting. No percent of the laboratory maximum dry density criteria is
established for compaction of the topsoil, however, the Contractor shall
ensure the tepsoil is stable against erosiopal forces, e.g. wind, water.
Any loss of topscil due to erosional forces shall be replaced by the
Contractor at no addiricmal cost teo the Government.

K1l areas covered by the project., including filled sections and adjacent
transition arsas, sball be uniformiy smooth graded. The finished surface
shall be reagonably smooth, compacted, and free from irreguiar surface
changes. The degree of t;nish shall be that ordinarily obtainable f£rom
either blade-grader coperations, except as otherwise specified. The
finished surface shall be pnor more than 0.15 foot above or below the
established grade or approved cross section and shall be free of depressed
areas where water can pond. All areas shall be finished so as to drain
readily according to the Erosion Control and Site Drainage Plan, drawing
1586-418-~21.

During construction, the site ghall be kept shaped and drained. Ditches
along the perimeter of the cap shall be maintained in such wmanner as to
drain effectively and consistent with the Contractors runoff plan at all
times. Where ruts occur in the cap, the cap shall be brought to grade,
reshaped if required, and recompacted pricr to the placing of additional
£il1l}. The storage and stockpiling of mate:ials on the cap will not be
permitted,

d. Submittal. - Within 30 days after completion of the cap an as-built
survey of the compleced cap shall be submitted to the Engineer by the
Concracter which delineates the topsoil elevations. The survey shall
censist of vertical elevations of the cap on a 50-foot grid relative to the
proyert control. Included wath the submittal shall be the survey nctes and
gérawing showing contours and feacures.

e. Cost. - The cost of providing as-built survey of the completed cap
shall be included in the prices bid in the schedule for other items of
work.

I. Measurement and payment. - Measurement, for payment, for furn;shxng and
placing rop be based on Contractor performed surveys (before and
afzerT of the volume of material placed. Monthly progress payments will be
based on load count, with volume adjusted for 20¥% swell, and will be
adjusted after surveys are performed.

Payment for furnishing and placing topscil will be made at the unit price
per cubic yard bid therefor in the schedule, which unit price shall include
the cost of excavation from the borrow area and transportat;on of materials
to the site, 1aho:. equipment, materials, temporary construction and all
other work necessary to procure, deliver, and place topsoil.

Any additional work reguired in moistening and/or drying coﬁsail shall be

considered as work required by the provisions of this paragraph and ne
separate paymsnt shall bes made for such work.
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3.3.6 CAPILLARY MATERIAL

a. Gereral. - The capillary material shall be constructed to the
established lines and grades which, in general, will be the lines and
grades shown on the drawings. The capillary material shall be maintained
by the Contractor to proper heights, dimensions, and slopes until the final
completicn and acceptance of all of the work under the contract.

b. Material. - Capillary marerial shall be constructed of crushed stone or
gravel meeting any one of AASHTO Designation M43-82 size number 3, 357, 4,
467, 5, 56, 57, &, 67, &8, 7, 78, and 8. All capillary material shall meer
MAASHTO Designation 283-81 Class C Aggregate., Table 3D contains the
standard gradations of capillary material that can be utilized.

Table 3D Amcunt Finer Than Each Laboratory Sieve (Sgquare Openings). Weight

Percentage '
I —— e . .
Size | 2%in 2in Tin lin Xin %in ¥in * 3 "

# | Gem | Som | V.S | Zmm Wam | 2.5 | 9.5 | 4T5em | 2.36m | 118w

3 wo | so-100 | 35-70 0-15 - -5 - . - -

352 | o0 |} 95-100 - 35-70 - 10-30 - s | - -

A . 100 90-100 | 20-55 | o-15 - 0-5 - - -

47 - 100 95-100 . 35-70 - 10-30 -3 . .

5 - - 100 90-100 | 20-55 0-10 0-5 - - -

56 - . 100 90-100 | 40-85 | 10-40 | 0-15 -5 - -

14 - . 100 5-100 . 25-40 - 0-10 0-5 -

s - . w00 | 90-100 | 20-55 0-15 05 | . -
| &0 | - - - 100 | %0-100 . 20-55 | ©0-10 0-5 “.

8 } . - . 100 | 90-100 . 30-65 | 5-25 £-10 0-5

7 . - . 100 90-100 | 40-70 0-15 0-5 .
I 7 . . . 100 90-100 | 40-T5 5-25 0-10 0-5 H

B - . - - 100 85-100 | 10-30 0-10 0-$ n

- L e B s

c. Placement. - Capillary material shall be placed to the lines and grades
prasentad on the drawings and referenced paragraphs found elsewhere in
these specifications. After pipe for subdrains has been laid, inspected,
and approved by the Engineer, capillary material shall be placed around and
over the pipe to the depth indicated. No compaction of the capillary
material is required, however the material shall be distributed evenly to
the lines and grades shown on the drawings.

No brush, roots, sod, or other perishable or unsuitable materials shall be
placed within the capillary material. No material shall be placed when

either the material or the surface on which it would be placed is frozen,
©r with the presence of ice or snow.
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d. Cost. - The cost of furnishing and placing capillary material shall be
included in the unit prices bid in the schedule for furnishing and plac:ing
various sizes of perforated pipe.
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DIVISIOR 4 - SPECIAL CONSTRUCTION
SECTION 4.1 - WETLAND
4.1.1 WETLAND CONSTRUCTION, GENERAL

a. Purpose. - The purpose for this portion of the work is to replace
wetlandsg which have formed in the area of the tailings. Natural wetlands
are typically diverse systems that include irregular features and random:
varistion. Natural wetlands do not include straight lines or sguare
corners. This project will duplicate natural wetland conditions to the
greatest extent pessible while paying attention to the feagibilicy of
conscruction. .

The Contractor’'s pnrtiah of the work consists of excavation, channels, and
islands, and the placement of topsoil for planting. Planting of the
wetlands area will not be included in this contract.

b. Clearing and grubbing. - The area shall be cleared and grubbed as
specified in paragraph 2.2.2.

c. Excavation. - The area designated as wetlands (see drawing 1556-418-12])
shall be uniformly excavated as described on drawing 1556-418-14. At chis
peint confirmatory sampling will be done.to determine the extent of
additional excavation. The soil contaminate standards for the wetlands
area are as descridbed in paragraph 1.2.1.

Embankments'adjacent to the wetlands area shall be gloped for safety.

d. Additional excavation. - After confirmatery sampling has been completed
an? results indicate that concentrations of contaminates are below the
acceptable levels, the Contracter may preoceed with constructing the
features of the wetlands area. If results of confirmatory sampling
andicate that acceptable levels of contaminates have not been achieved, an
addizizcnal six (6) inches of contaminated so0il shall be excavated and
resampied. This preocess shall be followed until acceptabkle levels have
peen achieved. . - ~
At the direction of the Engineer, additional excavation may be discontinued
before acceptable levels of contaminates are reached.

2. Dike and Island Construction. - Dike construction is described in
Section 4.2. lslands are to be constructed to the lines and grades shown
on the drawings. The maximum slope permissible in the wetlands area shall
pe 3 horizontal to 1 vertical with the exception of the roadway and dike
embankment. Except for the last é inches of topsoil, materials used teo
bring the wetlands area to grade and to construct the dike and islands
shall be as specified for common backfill in paragraph 3.3.2. Topsoil
shall be furnished and placed in accordance with paragraph 3.3.5.

f£. Compaczion. - Common backfill material shall be compacted to at least
95 percent of laboratory maximum dry density.

g. Measurement and payment. - Measurement, for payment, for excavating,
transperting, placing, and compaction of contaminated materials for wetland
construction will be based on surveys of the volume of material excavated,
transported, placed, and compacted. The Contractor shall perform surveys
prior to excavation of contaminated materials and after final excavation of
contaminated materials has been accomplished. All surveys shall be in
accordance with paragraph 1.1.3. Monchly progress payments will be based
on load count adjusted for 20 percent settlement, and will be adjusted
after final surveys are performed. The excavation limits for wetland
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Payment for excavating, transporting, Placing, and compaction of the )
contaminated materials for wetland construction will be made at the unjt

The unit prices big in the schedule for excavating, transporting, Placing,
and compaction of contaminated materialg for wetlang construction shall
include the cost of all laber, cquipueg:. materials, temporary construction

ion performed by the Contractor for any purpose or
reason, except ag may be ordered in wri:ing by the Engineer, shall be at

No payment will be made for eéxcavation performed in Previously placed
embankment, refill, or back£ill. nNo additional Payment will be made for
material placed ip temporary stockpiles. :

Measurement and Payment of furnishing. pPlacing, ang compacting common ~
backfill for wetland construction shall be ineluded in the unit price bid
i the schedule for furnishing, placing, ang Compacting common backfil].
Measurement, ang payment for furnishing and Placing topseil for wetland
canstruciion ghall be included in the unit price bid in the schedule for
furnishing and Placing topsoil.

.2 CONCRETE INLET/OUTLET STRUCTURES

a. General, - The Contractor shall construce 2 reinforced concrete
inlet/outlet Structures in the river channel, which shali include a
Waterman c-3¢ canal gate, or approved equal, and approximately 20 feer of

Construcrion shall conform to paragraphs 1.3.4 and 3.3.2.

Cast in place concrete shall conform to the requirements of Section 4.3,
All exposed formed surfaces shall be trowled to 5 smooth finigh.

b. Paymenr. - Payment for wetlapd inlet/outlet Btructures wilj be made at
Placing pipe and fittings, trangition mechanical fittings if required,
Placing and compacting back£ill, associated gurface restoration, excavation

for the inlet/outlet Structure, forming, Placing, and finishing of
concrete, angd control of the Jordan River.
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4.1.3 CARE OF TEE JORDAN RIVER AND SURFACE WATER DIVERSION

a. General. - The Contractor shall furnish all materials for, and shall
construct and maintain all temporary diversion and protective works
necessary for divergion of surface water run off and care of portions of
the Jordan River during comstruction, including, but not limited to,
channels, flumes, drains, sheet piling, and sumps. The Centractor shall be
responsible for the area directly impacted by the Contracror’s operaticns
asgociated with work along the Jordan River.

After having served their purpose, all temporary diversion ané protec::ive
works shall, in a manner approved by the Engineer, be removed or ieveled to
give a sightly appearance and 0 as not to interfere in any way with the
cperation or usefulnesg of the Jordan River,

Any damage to the work caused by floods, water, or failure of any part of
the diversion or protective works shall be repaired by. and at the expense
of, the Contractor.

b. Submittals. - Submittals shall be in accordance with this paragraph and
paragraph -1.1.4.

Within 20 days after receipt of notice to proceed, the Contractor shall
submit, for approval, a water control plan showing the proposed method for
diversion of surface water and care of the Jordan River during
congtruction, as well as describing the measures to be taken to control
water guality standards.

The water control plan may be placed in operation upon approval, but
rothing in this paragraph shall relieve the Contractor from full
responsibility for the adequacy of the diversion and protective works.

¢. Jordan River. - The Contractor shall not interrupt or interfere with
zhe narural flow of Jordan River through the site for any purpose or reascn
wi.Thout the prior written approval of the Enginesr.

€. Cleanup. - After having served their purpose, all materials placed for
temporary diversion and protection shall remain the property of the
Ccatractor and shall be decontaminated and removed from the site.

e. Cost. - The cost for care of the Jordan River and surface water
diversion shall be included in the lump sum price bid in the schedule for
wezland inlet/outler structure, which cost shall include the cost of
furnishing all labor, equipment, and materials for comstructing and
maintaining channels, flumes, drains, sumps, sheet piling and other
temporary diversion and protective works; removing or leveling such works,
wnere reguired; disposing of materials; and all other work required by this
paragraph.
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SECTION 4.2 - ROADWAY AND DIXE

4.2.1

RIPRAP AND GEOSYNTHETIC FILTER FABRIC
General. - The riprap and geosynthetic filter fabrie shall be placea to

the prescribeg outlines and thicknesses as ghown on the drawings.

The geotextile shall be designed to allow passage of water while retaining
embanikmen i t clogging

conformance to ASTM CE53%. Bulk density shall not be less than
160 pounds per dry cubic foor.

The nominal thicknessg of the Tiprap shall be 24 inches and shal] be
reasonably well graded from the maximm size down to the minimum gjze
as shown in Table 4a. .

Table 42
Rock Sizes and Riprap Thickness

Size Percent

{(1b} smaller (by weight)

1250 100

640 65-80

200 35-50

40 20-12 '
'M% -

1. --sand and rock dust shall be less than -5 Percent, by
weight of total Tiprap material.

2, - The percentage of this gize shall not exceed an
amount which will f£i]] the voids in larger material.

(2) Geosynthetic filter fabric. - Fibers used in the manufacture of
geotextile, and the threads used ip joining geotextileg by sewing,
shall consist of_long chain Synthetic Polymers, composed of at least

of Table 4B.

elements. 1f Stored outdoors, they shall he elevated and Protectegd
with a waterproof cover,
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Table 4B
Physical Requirements for Geosynthetic Filter Fabric

Property Requirement Test Mechod
Grab Strength(lbs.} 200 ASTM D1682
Elongation (¥) (min.) 15 ASTM Di682
Seam Strangth(lbs.) 180 ASTM D16R2
Puncture Strength{lbs.) 80 _ ASTM D751
Burst Strength(lb./in?) 320 ASTM™ D3786
Apparent Opening Size 1.50il with 50% or less COE CW 02215-77
U.S. standard sieve particles by weight

passing U.S. no. 200
sieve, AOS less than 0.6
mm {(greater than #30
U.S. std. sieve)

2.50il with more than
50% particles by weight
passing U.5. no. 200
sieve, AOS less than
0.297 mm{greater than
#50 U.S. std. sieve.) .

Permeability (cm/sec) | Kesrae > 10 X K, ASTM D4491-85

Ulzraviclet Degradation 70% strength retained ASTM D4335

atr 150 hcurs ~
¢. Placing. - Exposure of geotextiles to the elements between lay down and

cover shall be maximum of 14 days to minimize damage potential, The
geotextile shall be placed and anchored on a smooth graded surface approved
by the Engineer. The geotextile shall be placed in such a manner that
placement of the gverlying riprap will not excessively stretch or tear the
fabric. Anchoring of the terminal ends of the geotextiles shall be
accomplished through the use of key trenches or aprons at the crest and toe

of the slope as recommended by the manufacturer and approved by the
Engineer. :

Sucressive geotextile sheets shall be overlapped in such a manner that the
upstream sheet is placed over the downstream sheet and/or upslope over
downslope. In underwater applications, the geotextile and regquired
thickness of backfill material shall be placed the same day. The backfill
placement shall begin at the toe and proceed up the slope.

Riprap shall not be dropped onto the geotextile from a height of more than
1.0 feet. Slope protection if desired by the Contractor, and smaller sizes
of stone filling shall not be dropped onto the geotextile from a height
exceeding 3.0 feet. Any geotextile damaged during placement shall be

replaced or repaired as directed by the Engineer at the Contractor’'s
expense.
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The geotextile ghall be joined either by sewing or overlapping. All seams
shall be subject to approval by the Engineer. Overlapped seams shall ha---
a minimum overlap of 18 inches except where placed under water where tl
overlap shall be a minimum of 3.0 feet.

In the event a répair to the gectextile filter fabric is necessary, a
geotextile patch of the same material shall be placed over the damaged area
and extend 3.0 feet beyond the perimeter of the tear or damage.

The inclusion of earth, sand, or rock dust in excess of 5 percenc, by
volume, in riprap will pnot be permicted.

d. Submittals. - At least 30 days prior ¢o purchase, the Contracter shall
submit to the Engineer the following:

{1) Certification that the physical properties of the. geotextile meer
the properties gpecified in this paragraph.

{2) One square yard sample of the geotextile fabric.

e. Cost. - Slope preparation, excavation, and backfill, and cover material
are separate items whose measurement and payment are included in paragraph
4.2.2.

f£. Measurement and payment. -

{1} Riprap. - Measurement, for payment, of riprap will be made to the
neat lines of the riprap to be placed as shown on the drawings.

Payment for riprap will be made at the unit price per cubic yard bid
therafor in the schedule, which unit price ghall include the cost of
procuring or furnishing, hauling, and placing the rock for riprap,

including the rock spalls and gravel to £ill cthe voids in the ripra

(2) Geotextile filter fabric. - Measurement, for payment, of
geotextile filter fabric will be made to the lines of the geotextile
filter fabric as actually placed, as shown on the drawings. Overlaps
of geotrextile filrer fabric shall not be intluded in the measurement
for payment

Payment for geotextile filter fabric will be made at the unit price
per square yard bid therefor in the schedule, which unit price shall
include the cost of furnishing, hauling, and placing the fabric.

-2 CONSTRUCTION OF ROADWAY AND DIKE EMBANKMENT

a. General. - Embankments shall be constructed to the established lines
and grades which, in general, will be the lines and grades shown on the
drawings, increased by such heights and widths as necessary to allow for
settlement. The embankments shall be maintained by the Contractor to
proper heaights, dimensions. and slopes until the final completion an
acceptance of all of the work under the contract. '

b. Materials. - Materials fcr construction of roadway and dike embankment
shall be the common backf:ll described in paragraph 3.3.2. Clods or hard
lumps of earth having maximum dimensions of more than 8 inches shall be
broken up before or after being placed on the embankments. Cobbles or
rocks more than € inches in gsize shall not be placed in the upper 12 inches
of embankments. The Contractor may elect to remove the oversize material
from material to be placed in the upper 12 inches of embankments by raking
or other approved methods. Where there is a choice of materials, the bast
shall be used on the top of embankments for at least 12 inches in depth.
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No material shall be Placed in the embankments when either the material or
the surface on which it is placed is frozen.

€. Construction. - All material shall be deposited in embankmenrs so tha:
rock, cobbles, and gravel will be well distributed through the other

- materials and not nested in any position within or under the embankmenrs.

will be well distributed and the unfilled spaces shall be filleqd completely
with smaller rock and earth so as to form a dense, stable embankment .

Where directed, rock shall be deposited within the outer portions of )
embankments to Protect the slopes Against erosicn. The combined excavation
and placing operations shall be such that the materials in the embankment
will be blended sufficijently to secure the best Practicable degree of
compaction and stability, and for this purpose the Engineer may designate
the locations in the enbankment where the individual leads shall be

deposited.
Embankments shall be ﬁlaeed in centinucus, approximately horizontal lavers

not more than 8 inches in loose thickness prior to being compacted. The
layers shall be carried ACross the entire width of the embankments and
shall be built to the Tequired slopes and not widened with looge material
<rom the top. The Contractor shall Toute his hauling egquipment over the
layers already in pPlace and shall distribute the travel evenly over the
entire width of the embankment so as to obtain the most practicable
compacting effect of the tquipment. The embankments shall be compacted to
25 percent of laboratory maximum density in accordance with paragraph
3.1.1. .

geotextile filter fabri
" Tlprap is to be placed shall be removed at the Contractor's expenge
re the fabriec :ig Placed.

Moty

LR
)

ox

where pipe culverts are to be constructed ip the roadway embankments,
emdankment constructien operaticns shall be performed to accommodate the -
culvert construcrion as described in Paragraph ¢.2.4.

Measurement and payment. - Measurement, for payment, for furnishing and
102 roadway and dike embankment will be measured to the cubic yard to
f1nal neaczline dimensions of embankment actually placed.

materials to the sire. The unit prices shall also include the cost of all
labor, equipment, materials, temporary construction and all other work
necessary to procure, del:iver, place, and compact roadway and diks
embankment materials.

.3 CRUSHED-GRAVEL OR CRUSHED-ROCK SURFACING

- The surfacing for the roadwﬁy shall consist of a
crushed-rock base, as shown on the tyYpical cross section on the drawings.

for the surfa ing will not be permitted to operate on the work. The
Contractor shall Place crushed-gravel or crushed-rock surfacing where shown
on the drawings or as directed. Mineral aggregate for Crushed-gravsl or
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crushed-rock surfacing, water, apnd soil binder, if required, shall be
furnished by the Contractor.

b. Materials. - The source of supply of each of the materials furnishe
the Contracteor shall be subject to approval of the Engineer before the
delivery is started. Only approved materials conforming to the
requirements of these specifications shall be used in the work. All
materials proposed for use may be inspecced or tested at any time during
their preparation and use. 1If, after trial, it is found that sources of
supply which have been approved do not furnish a uniform producz. or if the
product from any source proves unacceptable at any time, the Contractor .
shall furnish approved material from other approved sources.

No material which, after approval, has in any way become unfit for use
shall be used in the work. ASTM D 1241, type I, gradacion C, surface-
course materials shall be used, except that a minimum of 8 percent shall
pass the No. 200 sieve in lieu of the minimum percentage shown in Table 1
of ASTM D 1241 for gradation C, and the wmaterial passinc the No. 40 sieve
shall have a maximum liguid limit not grearer than 25 and a plasticity
index not less than 4 nor greater than 9 in lieu of the limits specified
for fine aggregate.

TABLE 4C
GRADATION REQUIREMENTS CRUSHED ROCK SURFACING

Weight Percent Passzsing Square Mesh Sieves Type
-1

S>eve Size - Gradatien

{Szuare Openings) c

Z-:n. [50-mm} .o

i :in. (25.0-mm) 100 8;-,

. =

3 6-:im. (5.5-mm) 50 to 85 RS
S3

Nz, 3 (4.75-mm) 35 to ‘65 E-_g
250

¥z, LI iZ.00-mm) : 25 to 50

< tic. 42 (425-um) 15 to 30
Nz 220 {75-um) * B to 15

* No: as 1t appears in ASTM D 1241.

c. Quality. - when subjected to the Los Angeles abrasion test ASTM C 131,
the aggregate shall have a loss, using grading A, not to exceed 50 percent,
by weight, at 500 revolutions. The Engineer may test the aggregate, and
zne Lontractor shall provide such facilities as may be necessary for
procturing representative test samples.

d. Placing. - Before surfacing macerial is placed, the subgrade shall be
made to conform to prescribed grades and cross sections by means of blade
graders or motor patrols and shall be compacted so that surfacing material,
when placed, will not mix with the subgrade material. The surfacing
material shall be zpread on the prepared subgrade to such depth that, when
theroughly compacted, it will conform to the prescribed grades and
dimensions. Depositing and spreading the material shall commence at the
point farthest from the point of loading and shall progress continuously
without breaks, except as otherwise directed. The material shall be
deposited and spread in a layer of uniform thickness and of such depth that

4~-8
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after being compacted the layer will be of the required thickness. &ALl
marterial placed shall be well graded and void of any gravel pocke:ts.

e. Compacting. - Rolling of the material shall commence immediately after
it has been mixed as described above. Rollers shall weigh from 7 to 12
tons and shall be of the steel, smooth-wheel type. Rolling shall commence
at the outer edges and shall progress toward the center of the roadway.
Under no circumstances shall the center of the road be .rolled firs:c.
Sufficient water to obtain compacticn shall be applied during the rolling
operations. The base course shall be rolled until it is compacted
thoroughly and is true to grade and cross section.

f. Measurement. - Crushed-gravel or crushed-rock surfacing will be
measured for paymant to the nearest cubic yard to the neat lines of che
surfacing shown on the drawings and along the length of roadway actually
surfaced.

g. Payment. - Payment for crushed-gravel or crushed-rock gurfacing will be
made at the unit price per cubic¢ yard bid therefor in the schedule, which
unit price shall include the cost of preparing the subgrade; furnishing all
materials, including binder and water incorporated with the mineral
aggregate, but exclusive of water applied to base course material after the
material has been Spread on the roadbed; hauling, placing, blading, mixing,
and compacting the crushed-gravel or crushed-rock surfacing; and all
incidental work connected therewith. Payment for water furnished and
applied teo base course material after the material has been spread on the
roadbed will be made as provided in paragraph 2.1.1.

. PIPE CULVERTS

a. General. - The Contractor shall furnish and install culverts of
ccrrugated metal pipe where shown on the drawings.

The lengths of pipes shown on the drawings are only approximate and the
accual length of pipe to be used at each culvert site will be fixed
according to the existing field conditions at the site and such final
lengchs will be determined in the field by the Engineer.

b. Corrugated metal pipe. - Corrugated metal pipe shall be fabricated with
Z-2/3- by 1/2-inch annular or helical corrugations. Pipe sizes shall be as
des:ignated on the drawings.

Galvanized corrugated steel pipe and connecting bands for culverts shall be
ir accordance with AASKTO M36 or ASTM A 760 Type I.

The Contractor, at it‘s option, may furnish corrugated aluminum alloy pipe
and connecting bands. Aluminum alloy pipe and connecting bands zhall be in
azrerdance with AASHTO M19%6 or ASTM B 745 Type I.

Eazh culvert shall be constructed of pipe of the same metal. Coupling
bands shall have either closed-cell expanded rubber gaskets or rubber O-
ring gaskets.

Ends of aluminum alloy pipe which are to be embedded in conerete headwalls
shall be bitumincus coated.

Pipe sizes and plate thicknesses shall be as designated on the drawings.
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In original ground, the trenckes for pipe shall be excavated to a botrom
width equal to the diameter of the Pipe plus 1 foot and to slopes of 1:1.
The trenches in which pipe is to be laid shall be éxcavated carefully to
the established lines and grades to provide a firm and uniform bearing for
the entire length of the pipe. Where rock ig encountered in the bottom of
a trench, the trench shall be excavated to a depth of ¢ inches below the
grade established for the bottom of the pipe, and this addiriona}
excavation shall be backfilled with approved material which shall be tamped
thoroughly in place before the pipe is laig. Where the character of the
material at any point in the bottom of a trench is such as might cause
unequal settlement or provide unequal bearing for the pipe, the unsuitable
material shall be removed to such depth ag may be directed by the Engineer
and the additional excavation shall be backfilled with approved material
which shall be tamped thoroughly te ensure an even and unyielding
foundation for the pipe.

field curting is performed or where the galvanized coating is damaged, the
€oating shall be repaired by application of two coats of zinc-dust
chlorinated rubbar Priming paint, in accordance with the manufacturer’'s
recommendations. Any Pipe unit that, in the opinion of the Engineer, is
damaged bevond repair in hauling, handling, or otherwise shall be removed
ircm the site of the work and replaced.

The pipe shall be laig to the established lines and grades with the
Separate sections joined firmly rogether by means of connecting bands
furnished for that Purpose, with the outside laps of circumferential seams
Peinting upgrade, and with the longztudinal seams out of the invert. -

€. Backfilling. - As each unit of pipe is laid, sufficient backfill
mazerial shall be tamped under and about the pipe to hoid it rigidly in
place until the joints are completed. After the joints have been
completed, the backfilling shall be completed to a depth of 2 feet over the
tor ci a culvert, or to the road subgrade if less than 2 fest of cover is
ava:lable, to a tOp width equal to the outside width of the barrel of the
culvert and withip Planes sloping at 1:1 from e edges of guch top width
to intersections with the original ground surface, surface of excavation
for the culvert, or Lo intersections with the elevation at the bottom of
the culvert where the bottom is above the original ground surface.

Thz material used for backfill, the amount thereof, and the manner of
depositing the material shall be subject to approval. Insofar ag
Draciicable, backfill material shall be cbtained from material moved in
excavating for culverts.

The material to be compacted shall be deposited in approximately horizontal
layers which shall be not more than B inches in thickness prior to
compaction and the layers shall be moistened or dried as required. After
each layer of material has been conditicned to have the best Practicable
moisture content for compaction, it shall be thoroughly compacted to the
degree of compaction required for adjoining embankmentsg by the use of hand
O power tampers or other suitable compacting eguipment . Special care
shall be taken to eénsure thorough compaction of materia) beneath the
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baunches of the culverts. The material shall be brought up uniformly on
both sides of the culverc.

Travel of loads up to the design loading of H-20 over the culverts will no:r
be permitted until the backfill and embankment material have been placed to
a depth equal to at least 1/8 of the culvert span, limired to a minimum of
1-1/2 feet, cver the top of the pipe or such minimum .which may.he .
recommended by the pipe manufacturer. This minimum cover reguirement is
not always adequate during constructicn when eguipment heavier than the
design rraffic load is routed over or close to the installed culver:s.
Contractor shall be responsible for providing the additiocnal cover
necessary to avoid damage to the pipes due to construction eguipment loads.

The

f. Measurement and payment. - Measurement, for payment, for furnishing and
installing 24 inch corrugated metal pipe will be made to the nearest £oo:t
along the centerline at midheight of the pipe, from end to end of the pipe
in place and no allowance will be made for lap at joints.

Payment for furmishing and laying 24-inch diameter corrugated metal pipe
will be made at the unit price per lipear foot bid therefor in the
schedule, which unit price shall include the cost of furnishing and
artaching the connecting bands with gaskets, backfill, excavation,

compaction, etc.

SEIZTION 4.3 - GENERAL CONCRETE REQUIREMENTS

4.3.2 GENERAL

The Contracster shall furnish all materials for use in concrete, including
Temeniitious materials, water, sand, coarse aggregate, and specified admixtures;
angd shall furnish all reinforcing bars and materials for curing concrete.

Approval data. - Thirty days prior to placement of concrete, the

...... shall submit to the Government the name and manufacturer of each
cement:T:ious material, admixture, curing compound, and aggregate source.
The Government reserves the right to require submission of manufacturer‘s
test data and certification of compliance with specifications, and to
require submissicn of samples of all concrete materials for testing prior

to or during use in concrete.

a

E. M:x design. - The Contractor shall submit each concrete mix design for
approval prior to the use of the CconCrete mix.

2.3.3 MATERIALS

a. Cement. - Portland cement shall meet the requirements of ASTM C 150 for
types I and II portland cement except that the maximum percent of
tricalcium aluminate allowable in type 1 cement shall be 15 percent and
shall meet the low-alkali and false-set limitations specified therein. The
low-alkali limitation for cement may be waived on request if the sand and
coarse aggredate do not contain objectionable gquantities, as determined by
the Engineer, of potentially alkali-reactive particles defined by mortar
bar tests and complete petrographic analyses of the proposed aggregare. 1f
the Contractor requests waiver cf the low-alkali limitation, he will be
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required to submit petrographic analyses satisfactory to the Engineer
unless such analyses have been performed by the Bureau of Reclamation. ™rae
cement shall be free from lumps and contamination by water and other
foreign matter when used in concrete.

b. Pozzolan. - Pozzolan shall meet the regquirements of ASTM C 618 for
class N, F, or C with the following additional requirements:

(1) The maximum percent of sulfur tricoxide shall be 4 percent for
classes F and C.

{(2) The maximim percent loss on ignition shall be 8 parcent for class
N and 2.5 percent for classes F and C.

(3) The pozzolanic activity index with lime shall be determined using
2-inch cubes, and the minimum strength at 7 days shall be %00 pounds

per square inch, .

{4) Unless the Contractor selects aggregates which are not
potentially alkali reactive, pozzolan shall be tested for reduction or
mortar expansion at 14 days as specified for class N pozzolan under
the optional physical regquirements in ASTM C 618. However, the cemesnt
used in the test shall be low alksli. For the pozzolan to be
acceptable, it shall result in an expanszion reduction of zero percent
or greater when compared to the control test.

(5) Pozzolan shall not decrease the sulfate resistance of concrece.
Before a class N pozzolan is used, it shall be shown by test and
experience not tc detract from gulfarte resistance. Before a class F
or C pozzolan is used, it will be shown to have an "R" factor less
than 2.5. ~"R*" is defined as (C-5)/F where C is the calcium oxide
content of the pozzolan in percent, and F is the ferric oxide content
in percent, determined in accordance with ASTM C 114.

c. Water. - Water shall conform to ASTM C 94, paragraph 4.1.3.1 (includii.
table 1}.

d. Ssand and coarse aggregate. - Sand and coarse aggregate shall consist of
clean, hard, dense, durable, uncoated rock fragments that are free from
injurious amounts of dirt, organic matter, and other deleterious
substances. Sand and coarse aggregate shall meet all requirements of

A3TM C 33, Coarse aggregate shall conform to ASTM € 33 gradings for either
s1ze No. 467 (1-1/2 inches to No. 4 United States Standard sieve) or size
No. 57 (1 inch to No. 4}.

e. Alir-encraining admixture. - The air-entraining admixture shall conform
to ASTM C 260: Provided, That air-entraining admixture used with type F or
G chemical admixture shall be a neutralized vinsol resin foomulation.

.f£. Chemical admixture. - Themical admixtures which will introduce more

than 1/10 of 1 percent chloride, by weight, of cementitious materials shall
nct be used in concrete for prestressed concrete, bridge decks, or concrete
in whicth aluminum, galvanized metalwork, or other dissimilar steel is to be
embedded.

{1} The Contractor may use water-reducing or water-reducing,
set-controlling chemical admixtures which conform to ASTM C 494, type
A, D, F, or G.

(2} The Contractor may use chemical admixtures for producing flowing
concrete which conforms to ASTM C 1017 for type 1 or 2.

BK 9107 PG 7875



g. Reinforcing bars. - Reinforcing bars shall be deformed reinforcemen:
bars conforming to ASTM A 615 or A 617, grade 60. Fabric shall be
electrically welded-wire fabric conforming to ASTM A 185 or A 497.

h. Curing compound. - Curing compound shall be a liquid membrane-forming
compound in accordance with ASTM € 309. Curing compound shall be of
uniform consistency and quality within each container and from shipment to

shipment.

i. Polyethylene £ilm, - Polyethylene film for curing concrete shall be
whire in color, shall be 4 mils thick, and shall conform to the
regquirements of ASTM C 171.

4.3.4 COMPOSITION

Unless otherwise directed, the Contractor shall design the concrete mix in
accordance with these gpecifications. Pozzolan, as specified, is an acceptable
partial replacement for cement and if used shall replace 20 percent, by weight,
of cement. Mix designs shall provide for the minimum cementitious materials

contents listed in Table 4D.

Nominal maximum Minimum cementitious Minitmum cementitious

size aggregate in materials content materials content with

concrete ) without water-reducing water-reducing admixture
admixture .

1-1/2 inches SES lb/yd’ 5§35 lb/yd’

* inch 620 1b/yd’ 585 lb/yd’

31/4 inzh 658 lb/vd’ 625 1b/yd?

Zazh mix design shall be submitted to the Engineer for review prior to use of
he concrete mix. See paragraph 4.3.2.

n

ren

gineer will test concrete for compliance with specifications and reserves
:zht to design and adjust the concrete mix proportions.

Arr-entraining admixture shall be used in such an amount as will effect the
exntrainment of from 4 to 6 percent air, by volume, of the concrete as discharged

at the placemenc. .

The slump of the concrete shall not exceed 3 inches plus or minus 1 inch when
piaced. nor 5 inches when first mixed, unless a type )} or 2 plasticizing
chemical admixture is used to produce flowing concrete for an unusual placing
conditien. Then the slump shall be appropriate for the placing conditions.

Chemical admixtures which conform to ASTM C 4%4 for type C or E, including
caizium chloride, shall not be used i1in concrete.
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When delivered at the jobsite, each batch of concrete shall be accompanied by a
batch ticket in accordance with ASTM ¢ 84. The bateh ticket shall be delivereg
toc the Enginear's representative at the Jjobsite ag each barch is delivered.

4.3.¢6 CONCRETE PLACEMENT, CURING, AND PROTECTION

Steel reinforcing bars shall be placed ag shown on the drawings. Before
reinforcement is placed, the reinforcement shall pe cleaned of heavy, flaky

Tust; loose mill scale; dirt; grease; or Other foreign substances .

Reinforcement shall be accurately placed and 8ecured in position so that it will

not be displaced during the placing of concrete. ,

Forms shall be used to shape the concrete to the required lines. Exposed
unformed surface shall be brought re uniform surfaces and given a reasonably
smooth, wood-float or steel-trowel finich as directed.

The temperature of the concrete when it is being placed shall pe not more than
30 °F and not less than sg °F. :

The concrete shall be cured with curing compound. Curing compound shal) be
applied in accordance with the manufacturer‘sg instructions.

The Contractor shall pProtect ‘all concrete against injury uncil final acceptance
by the Government. The concrere shall be maintained at a temperature not lower
than 30 °F for at least 72 hours after it ig Placed. 1Ip addition, the concrece
Shall be maintained above freezing for the RexXt 72 hours. Where artificial hea-
s employved, special care shall be taken to vent the heater and to keep the
concreze Ifrom drying.

4.3.7 REPAIR OF CONCRETE
4. General. - Concrete shall be repaired in accordance with thig

baragraph. and Bureau of Reclamation “Standard Specifications for Repair of
Concrece, * dated March 1, 199p.

C. Method of repair or replacement. - The method of repair or replacement
shall be as determined angd directed by the Engineer and in accordance with
the *“Standarq Specifications for Repair of Concrete.®

d. Cosz. - The cost of furnishing‘all materials ang performing all work
reguired in the Tepair of concrete shall be borpe by the Contractor.
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4.3.8 PAYMENT

a. Concrete. - Payment for concrete will be made at the unit price per
cubic yard bid therefor in the schedule, which unit price shall include the
cost of furanishing all materials and performing all work required for
concrete construction, including furnishing and placing reinforcing bars
and fabric.

The item of the schadule for concrete includes all concrete reguired under
these specifications except for the items listed in subparagraph b. below.

b. Cost. - The cost of the following items of concrete, including cemen:
or cementiticus wmaterials as applicable, and reinforcing bars shall be
included in the applicable prices bid in the schedule for work where they

are required.
(1) Concrete reéuired for fences.

{2) Concrete lining for diteh.

SETTION 4.4 - STRUCTURES
4.4.1 CONSTRUCTION OF STRUCTURES

Cast-in-place concrete for the structures shall conform to the requirements of
secrion 4.3. Pipe and fitrings, miscellaneous metalwork, mechanical equipment,

and other items forming a part of the structures are provided for elsewhere in
thess specifications.

The structures shall be built to the lines, grades, and dimensions shown on the
draw:ngs. The dimensions of esach structure as shown on the drawings will be
subrect to such medifications as may be found necessary by the Engineer to adapt
The strurttiure Lo the conditions disclosed by the axcavation or to meet other
ccndztions. Where the thickness of any portion of a2 concrete structure is
var:zable, :t shall vary uniformly bectween the dimensions shown. ~
The Con:ractor shall place and attach to each scructure, all tlmber. metal, and
other accessories necessary for its completion, as shown on the drawings.

Exposed edges of concrete shall be protected against damage prior to acceptance
cf work. Any damage to concrete due to failure of the Contractor to provide
adeguate protection shall be repaired by the Contractor, at the Contractor’s
expense prior Lo acceptance.

The cost of furnishing all materials and performing all work for installing
timber, meral, and ether accessories for which specific prices are not provided
i the schedule shall be included in the applicable prices bid in the schedule
or the work to whach such items are appurtenant.

LN
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SECTION 4.5 - CAP
4.5.1 CAP INSTALLATION

a. General, - The cap shall consist of a geosynthetics portion overlain oy
earth materijals as specified in Division 3 of these specifications. The
earth materials within the upper areas of the cap and overlying the
geosynthetics portion shall consist of an 18 inch select fill layer, as
described in paragraph 3.3.4, and a & inch layer of topsoil as described in
paragraph 3.3.5, and as shown on drawing 1556-418-13. Within the sloped
areas as shown on drawings 1556-418-24 and 1556-4168-11, the gecosyn:thetics
portion of the cap shall be overlain by a structural f£fill material as
described in paragraph 3.3.3, and a 6 inch layer of topsoil as described in
paraygraph 3.3.5.

The geosynthetics portion shall consist of a geosynthetic clay liner (GCL)
as specified in paragraph 4.5.2 and placed directly on the graded
contaminated material. Overlying the GCL shall be a geomembrane liner as
specified in paragraph 4.5.3. Overlying the geomembrane shall be a
geocompesite drain as specified in paragraph 4.5.4.

All work shall be performed in strict accordance with the geosynthetic
manufacturer‘s recommendacions, as shown on the drawings, and as described
in thege specifications,.

. Interface Friction Testing. - The Contractor shall perform laboratory
interface friction tests on all cover system interfaces using GRI GSé.
Normal stresses of 2.0, 4.0, and 6.0 pei aleng with a displacement rate of
0.002 inches per minute "shall be used. All cover system soil components
shall be compacted to the same moisture-density reguirements specified for
£ull scale field placement and saturated prior to shear. All geosynthetics
snall be oriented such that the shear force is parallel to the downslope
crientation of these components in the field. For cover system component
destined for slopes sceeper than 4.25 horizontal to 1 vertical, a minimu
inierface of 17 degrees is regquired, including a saturated GCL. A minimu...
cZ 15 degrees is required between all cover system components for the
rema:nder of the cap. with the exception of saturated GCL placed within
areas with slopes less than 7 horizontal to one vertical, which shall
reguizre a minimum interface of 7 degrees. These tests shall be performed
by & iabcratory approved by the Engineer. All results shall be submitted
and approved by the Engineer prior to delivery of any cover system
component.

-

c. Cap installment layout drawing. - The Contracter shall submit within 20
days after notice to proceed, a detailed *cap installment’ layout drawing
of the cap extents outlining specific zones, including state plane
coordinates for all corners of the zones. Each ¢of these zones shall be
individually labeled. No less than S zones, and no greater than 50 zones
wzll be required.

The extents for the cap installment layout drawing shall include all areas
to be covered with capping materials, with the exception of the areas to be
covered with structural fill along the combination 2 horizomtal and 3
horizontal to 1 vertical slopes as shown on drawing 1556-418-11.

d. Geosynthetic Anchor Trenches. - No specific anchor trench designs are
provided. The Contractor shall ensure through its construction methods and
ag recommended by the geosynthetics manufacturers, that tensile forces are
restricted. The anchor trenches (if required) shall be excavated as
recommended by the manufacturers of the GCL, textured geomembrane liner,
geomembrane liner, TNT geotomposite drain, and geocomposite drain. No more
than the amount of trench required for the gesosynthetics to be anchored in
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one day shall be excavated. No loose soil, rocks or debris shall underlie
the geosynthetics in the trench. Leading edges of the trench shall be
smooth and even. After placement of the GCL and any other required
geosynthetics (e.g. geomembrane, geotextile, gecnet, etc), the trench shall

.be backfilled and compacted with suitable materials in accordance with

these specifications.

e. Warranties. - The Comtractor shall procure written warranties
addressing all geosynthetic clay liner(GCL}, geomembrane, and geocamposite
drain materials and installation workmanship. Warranryl(s) shall be
submitted to UDEQ and approved by the Engineer. The warranty(s) shall be
transferrable to the property owneri{s). The manufacturer's warrantyis}
shall state that the installed material (s} meets all reguirements of the
contract drawings and specifications that under typical lecal atmospher:z
conditions and weather aging, the material (s) is/are warranted for 2¢
years. The installer‘'s warranty{s) shall state that the material(s) field
and factory seams (if required) will not £ail within 2 years of the
installation under similar conditions.

f. Delivery, Storage, and Handling of -Geosynthetics. - Geosynthetics,
including GCL, geomembrane, and geocomposite drain materials, shall ke
delavered only after the required submittals have been received and
approved by the Engineer. In the event geosynthetics are stored on-site.
they shall be kept dry at all times and shall be stored off the ground.
Geosynthetics shall be adequately protected from puncture, abrasion,
adhesion of individual layers or other damaging circumstances, ultraviclet
exposure, excessive heat, precipitation, contamination., from dirt, debris,
etc., or any other damaging circumstances. Geosynthetics rolls or panels
shall be marked with the following information: a} manufacturer’'s name, b}
product identification, ¢} lot number, d) roll number, e)roll dimensions
anZ £f) date manufactured. The Ceontractor shall preserve the integrity and
readability of all geosynthetic roll labels. Appropriate handling
eguipment and techniques, as recommended by the manufacturer and approved
by the Engineer shall be used. Any geosynthetic damaged as a result of
poor delivery. storage, or handling methods shall be repaired or replaced,
as determined by the Engineer, at no additicnal cost to the Government.

g. Submittals. -~

{1) cCap installment layou:t drawing. - The Contracter shall submit a
cap ‘installment layout drawings as specified above in subparagraph c.
cf this paragraph.

(2) Cap area completion notice. - Upon completion of a zone, the
Contractor shall submit a cap area completion notice to the Engineer,
which shall include the zone label and the surveyed square yardage.

(3] Interface friction testing. - Prior to delivery of geosynthetics
to the sice the Contractor shall submit to the Engineer for approval
the results of interface friction testing as described in this
paragrapn.

h. Measurement and Payment. - Measurement, for payment, of geosynthetic
clay liner (GCL) (4.5.2}, textured geomembrane liner{(4.5.3), and TNT
geocomposite drain{4.5.4) materials placed on the 2 horizontal to 1
vertical slope will be made to the nearest square yard of the material
measured in place. Overlaps and remnants of these materials listed above
and as specified herein and on the drawings, will not be included in the
measurement for payment.

Measurement, for payment, of GCL{4.5.2}, geomembrane liner(4.5.1), and
geccomposite draini{4.5.4) material within the cap installment zones as

4-17

BK 9107 PG 7880



Fo

mn

h

specified will be made to the nearest square yard measured in place
according to the Contractor’s submitted and approved cap installment lav -
drawing. Overlsps and remnants of these materials listed above and as
specified herein and on the drawings, will not be included in the

measurement for payment.

Final payment for GCL{4.5.2), textured geomembrane liner(4.5.3),
geomembrane liner(4.5.3), TNT geocomposite drain(4.5.4}, geocomposite
drain(4.5.4) materials will be made at the unit price per square yard bid
therefor in the schedule for each bid item, less adjustments for progress
payments per square yard previously paid for each bid item. However, final
payments for GCL, geomembrane liner, and geocomposite drain materials
placed within the cap instaliment zones as specified will be withheld uncil
completion of the select £ill as specified in paragraph 2.3.4 within each
cap ingtallment zome. Unic price shall include the cost of furnishing,
hauling, and placing each of the abdove listed materials on all portiens of
the cap.

GCL, geomembrane liner, and geccomposite drain materials delivered to the
site may be included in monthly progress payments for up to B0 percent of
the Contractor’s cost of procuring the GCL, geomembrane liner, and
geocomposite drain materials including delivery, Provided; Thar (1) the
Contractor furnpishes satisfactory evidence that it has acgquired title to
such material and that the material shall be used to perform the contract,
(2} it submits a signed invoice including the price per square yard and
guantity amounts, and {3) the gquantity is approved by the Engineer. No
payment will be made for materials not used in the completion of the
project.

Measurement and payment for select £ill will be as specified in paragraph
3.3.4.

Measurement and payment for topsoil will be as specified in paragraph
3.3.5.

.2 GEOSYNTHETIC CLAY LINER

a. General. - This paragraph includes the requirements for the
geosynthetic clay liner (GCL) portion of the cap. The Contractor shall
furnish, protect, and install the GCL. At the Contractor’'s optien, it may

specifiications as establisked in this paragraph, overlain by a separately
furnished and installed geomembrane liner as specified in paragraph 4.5.3,
or i1t may utilize an alcernative GCL according to GCL Alternative 1 as
described below.

b. Material. - The active ingredient of the GCL shall be natural sodium
benteonate.

The bentonite shall be encapsulaced becween two polypropylene textiles.
Where placed on slopes greater than 7 hor:izontal to 1 vertical, the GCL
shall be mechanically bonded by needle punch or lock-stitch with high
strength polypropylene thread to provide internal shear strength
reinforcing. The internal shear reinforcing mechanism shall resist failure
due to thread pull-out over long term creep situations.

The bentonite and textiles used to manufacture the GCL shall have the

properties as defined in Table 4E. The final GCL product shall have the
properties defined in Table 4F.
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Table 4E

sl e e -

Property Test Method Value Units
BENTONITE '
Free Swell USP-NF-XVII 24 ml
Plate Water Absorption ASTM E946 750 L 3
pH ] ASTM D 4972 6 to 11
TEXTILE BACKINGS
Weight ASTM D 3776 3.0 oz/square vard
Grab Tensile ASTM D 4632 90 1b
Mullen Burst ASTM D 378Bé 150 1bs/square
inch -
Table 4F -
—— ——

Property Test Value | Units Min. Test

Method Fregquency*
Benzonite Content at 20% Weigh 1.0 lbs/square 1/20,000
Mmoosture Content 2= X foot square feet

Roll

widch
Fermeapilizy undey S psi ASTM D | 5X10” | em/sec 1/1,000,000
efiective confining pressure 5084 square feet
Overiap Seam Permeability AST™M D | 5X10" | cm/sec 1/1,000,000
under 5 psi effective 5084 square feet
cpnfining pressure
dvsirazed Internal Residual ASTM D | 15 or | degrees Periodic
Snear Resistance 5321 17
(min

* Va.ues represent Engineer's guallly asSurance test Lrequency.

frequenty will depend on Contractor’s quality control plan.

*+*see Paragraph 4.5.1

Contractor’s

The bentonite shall be centinuously adhered to both geotextiles to
ensure that the bentonite will not be displaced during handling,

transpertation, storage,

patching.

and installarion,

including cucting and

The bentenite sealing compound or bentonite granules used to seal
penetrations and make repairs shall be made of the same natural sodlum
bentonite as the GCL and shall be as recommended by the GCL

manufacturer.

At the Contractor’s option, GCL Alternative 1 as listed below may be
used in lieu of the GCL as specified:

4-19

BK 9107 PG 7882



GCL Alternative 1. - A GCL geocomposite which utilizes a 20 mil
,geomembrane in lieu of the geotextiles as specified, Provided:
That; the sodium bentonite portion of the GCL as specified is
sufficiently adhered to the geomembrane, and meets the same
material property and applicable installation reguirements,
including; free swell, plate water absorpticn, pH. bentonite
content at 20 percent moisture comtent, confined swell,
permeabilicy under 5 psi effective confining pressure, and
irternal shear resistance; meets the same overlap requirements as
specified; the bentonite is encapsulated by the 20 mil gecmembrane
and a lightweight, heat bonded, non-woven (parasol) gectextile; is
applied with the geomembrane side facing toward the contaminatecd
materials; and is approved by the Engineer 30 days prior to
delivery on the gite. The separately furnished and installed
geomembrane as specified in paragraph 4.5.3 is required for this
option.

The manufacturer of the GCL shall have a minimum of § years of
continuous experience in the manufacture of similar GCL products.

¢. Surface Preparaticn. - Surface preparation shall be performed to the
reguirements of the drawings, this paragraph, and paragraph 3.2.3. The
subgrade shall be prepared in a manneyr consistent with proper subgrade
preparaticn technigues for the installation of geosynthetic materials. The
subgrade shall be properly compacted consistent with paragraphs 3.1.1 and
3.2.3 so as not to settle and cause excessive strains in the GCL or other
svnthetic liner materials. The Contractor shall ensure that ructing or
ravelling is not caused by installation equipment. The Contractor shall
ensure that the subgrade has been rolled to provide a smooth surface which
1s Zree of debris, roots, or angular stones larger than 3/4 inch.

Tne surface of the subgrade to a minimum depth of 3 inches shall be dry.

The subcrade surface shall be observed daily by the Engineer and the
Cc::va~*cv to evaluate the surface condition. Any damage to the subgrade
caused the Contractor‘s operations shall be repaired at no additional _
fodeT-S _he Government. Immedia:ely prior to GCL plagement, the Engineer
anz Contractor shall certify in writing that the surface on which the GCL
:s t> be placed 1s acceprable.

F:nal approval of all subgrades will be made by the Engineer.

€. ©Deployment. - The GCL shall be placed with minimum handling. Any
porzion of the GCL damaged during installation shall be removed or
repaired, at the Engineer s discretion and as specified herein. Only those
panels/sheets that can be anchored/ballasted and covared completely by the
geomembrane the same day shall be deployed. Any eguipment used shall not
damage the GCL. No vehicular traffic will be allowed directly on the GCL.

Tne Izntractor shall require the GCZL manufacturer to furnish the services
:: a competent, factory trained, faield technical representative to
supervise installarion of the GCL. The Engineer may excuse the
manufacturer‘s representative, Provided, That: it is determined by the
Engineer that the Contractor's or installer‘s personnel are competent in
the installation: the manufacturer submits in writing, its approval of the
perscnnel; and warranties the GCL as installed. However, the
manufacturer’s representative, if excused, shall be available at the site
within 36 hours if required by cthe Engineer.

All equipment, tocls, and machines used in performance of the work shall be
subject to approval prior to commencement of work by the Engineer. This
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equipment shall be maintained in satisfactory working conditions at all
times.

All personnel working on the GCL shall not smoke or wear shoes that could
puncture or otherwise damage the GCL.

The methsd used to unroll the panels/sheets shall not scratch, crimp or
excessively elongate the GCL and shall not detrimentally rut the subgrade

- s0il. The method used to place the panels/sheets shall prevent wrinkles.

All panels/sheets shall be oriented o as to minimize the number of
horizontal seams on slopes. All GCL panels/sheets shall be shingled, with
the up-gradient panel/sheets overlying any lower panels/sheets. Adeguate
ballast {e.g., sand bags) shall be placed on the GCL to prevent uplif:z by
wind without damaging the GCL. :

GCL shall be placed cnly when the temperature is above 35 degrees
Fahrenheit and riging. In no case shall the GCL be installed or lef:
exposed in wet weather conditions (e.g., rain, smow, bail). 1In the event
the sodium bentonite within the GCL becomes hydrated prior to the complete
covering by the geomembrane, the GCL shall be removed, disposed of, and
replaced at the expense of the Contractor.

e, Overlaps. The GCL shall be overlapped a minimum distance of 6 inches.
The manufacturer shall provide match lines on the GCL to aid the installers
in achieving this overlap. In general, no horizomtal seams will be allowed
on slopes. For GCL‘s requiring granular bentonite at the seams, the amount
applied will be at the rate and quantity recommended by the manufacturer.

Ar all slope trapnsitions, the underlying overlap shall be a minimum of 2.5
foar,

£, Defects and Repairs. -

{1) Identificarion. - Immecdiately prior te covering the GCL, all
seams and non-seam areas shall be visually inspected by the Engineer
for defects. holes, or damage due to detrimental weather conditions or
construction activities. The surface of the GCL shall be brushed, or
blown by the Contractoy if the amount of dust, wud, or other foreign
material inhibits inspection or functioning of the overlying material.

{2) Repair Procedures. - For defective GCL areas, the defective area
shall be overlaid with a patch of the same material extending at least
1 foot beyond the flaw or damaged area. The Contractor shall ensure
by either sewing or other approved method, that the GCL repair section
will nor migrate under any circumstances,

g. Delivery, Storage, and Handling. -

(1) Packing and Shipping. - GCL shall be supplied in reolls wrapped in
relatively impermeable and opaque protective covers. GCL rolls shall
be marked or tagged with the following informaticn: (1) Manufacturer’'s
name; (2) Product idenzification; (3) Roll number; {(4) Roll
dimensions; and (5) Roll weight.

(2) Storage and Protection. - The Contractor shall provide on-site
storage area for GCL reolls from time of delivery until installed.
After mobilization, the Contractor shall store and protect GCL from
dirt, water, ultraviolet light exposure, and other sources of damage.
The Contracter shall preserve the integrity and readability of GCL
rell labels.
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h. Submittal. - At least 30 days prior to delivery to the site che
Contractor shall submit ro the Engineer the following:

(1) Manufacturer’s qualifications, Quality Control Manual, and
preduct literature which displays the manufacturers ability to produce
the geocomposite material as specified. Manufacrurer's material
property certifications certifying the product meets specificaticns
shall also accowpany each shipment.

{2) GCL and geotextile property test gpecifications.
(3) Name of testing laboratory.
[4) One sguare foot sample.

i. Measuvement and Payment. - Measurement and payment, of gecsynthetic
clay liner (GCL) will ba as specified in paragraph 4.5.1.

4.5.3 GEOMEMBRANE LINER .
a. General. - The Contractor shall furnish, and install, the geomembrane
liner and materials incident thereto, and the geomembrane liner with
roughened surface texture (rextured} and materials incident thereto. The
Conctractor has the option to select the geomembrane liner material from the
oprions as listed below in subparagraph ¢. of this paragraph. Geomembrane
liner work shall conform to the requirements and specifications presented
in this paragraph.
r. Manufacturer and installer gualifications. - The Contractor shall
submit to the Engineer the name and address of the geomembrane manufacturer -
ang the name and address of the panel fabricator, if different from the
manufacturer.

{1) Manufacturer. - The geomembrane manufacturer shall have experlence
in the manufacture of the geomembrane as specified herein.
Experience shall include completed facilities totaling at least
10,000,000 sgquare feet of the Contractor's selected geomembrane.

The Contractor shall provide to the Engineer a list of facilities
completed/provided by the manufacturer. Bach entry in the list
shall specify the name and purpase of the facility, location,
geomembrane thicknesses, total square foctage of 1nstallat;on,
dare of installation, owner, project manager, designer, fabricator
{if any), and the installer, as well as the name and telephone
number of the contact at the facility who can discuss the project.

12) 1Installer. - The geomembrane installer's previous experience with
the Contractor’'s selected geomembrane shall consist of least three
separate and satisfactory installations totalling at least
5,000,000 square feet,

The Contractor shall provide to the Engineer a list of facilities
completed by the installer. E£ach entry in the list shall specify
the name and purpose of the facility, location, geomembrane
thicknesses, total square fcotage of ipstallation, date of
installation, owner, project manager, designer, fabricator (if
any), and the installer, as well as the name and telephone number
of the contact at the facility who can discuss the project.

The Contractor shall provide to the Engineer resume’s, including
dates and duration cof employment and pertinent experience, and
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information which shall demonstrate that the installer’'s ons:wte
personnel bave the qualifications required as listed below:

Onsite Geomembrane Installation Supervisor/Field Engiheer. -
The installarion supervisor/field engineer shall have
installed pr supervised the installation and seaming ©f a
minimum of 2,000,000 square feet of the Contracter’'s selected
geomembrane.

Onsite Geomembrane Master Welder/Seamer. - The master
welder/seamer shall have completed within the last 5 vears, a
minimum of 2,000,000 square feet of the Contracior’'s selected
gecmembrane, using the type of seaming apparatus proposed for
use on this project. The master welder/seamer may alsc be

the installation supervisor/field engineer.

Other Onsite Geomembrane Weldexrs. - Other welders that wilil
be performing seaming operations on this project shall have
Seamed, within the past 3 years, a minimum of 100,000 square
feet of the Contractor’s sslected geomembrane.

c. Marterials. - The Contractor shall select a non-reinforced geomembrane
which meers all specification requirements. The materials used to
manufacture geomembrane sheets shall be 100 percent domestic, first-cuality
raw materials using no more than 2 percent recycled ingredients that
originate from the same formulation and the same production lot and which
are clean and free of any foreign contaminants. The options, listed below
as GL Option A and GL Option B, are:

G. Option A. - GL Option A utilizes a polyethylene gecmembrane liner.
Resin used in manufacturing polyethylene geomembranes shall have a
bEroad molecular weight disctriburion, a density of less than 0.920

‘gz, and no more than 6 percent of a higher density resin added which
1s a carrier for the required 2 to 3 percent carbon black. Textured
materials shall contain no more than 7 percent by weight of carbon
Black and additives. The manufacturer shall provide certification -
that the raw materials meet or exceed these requirements alohg with a
copy 0f the gquality control certificates,

A1l sheers and factory seams shall conform to the minimum physical
reguirements listed in NSF STANDARD 54 for the appropriate material,
this specification, and Table 4G as follows. Test values shown in
Table 4G, except when specified as minimum or maximum, are typical
test values. For materials not included in NSF STAMDARDS 54,
manufacturer’s property specifications shall be substituted.
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TABLE 4G - POLYETHYLENE GEOMEMBRANE BARRIER LINER PHYSICAL PROPERTIES

— —— ——_ —— —

PROPERTY TEST METHCOD TEST VALUE TEST VALL
Smooth Texzured .

- Gecomembrane Gepomembrane

Thickness, mils (nominal) = = | ~«-ccow--- .- 40 40

Thickness, mils (minimum) ASTM D 1593 36 36

Density(g/cc) {maximum) ASTM D 0.930 C.830

752/150%

Tensile Strength at Break, lbs/in ASTM D €38 126 84

Elongation at Break, % ASTM D 638 860 400

Multi-axial Tensile Strain, GRI-GM4 20 20

percent, (minimum)

Tear Registance, lbs. ASTM D 1004 25 25

: DIE C
Puncrure Resistance, lbs. FTMS 101C 62 62
2065.1

Eavirsnmental Stress Crack, hours, ASTM D 1693 1500 1500

tminimum)

Low Temperature Bri::leness: ASTM D 746 -50 -50

degrees F, max

Seam Snear Scrength, lbs./in widch, | ASTM D €437 €5 65

tminimumi

Seam Peel Adhesaion, 1lbs./in width, ASTM D 4437 S0 50

tminimund -

“he sheets shall be non-reinforced and uniform in coler, thickness,

and surface texture.

fungal or bacrteraial attack.
sacondary plastizers shall be used.

The sheets shall be free of and resistant to
No fatty acid residues, epoxy, or
The sheers shall be free of curs,

abrasions, hcles, blisters, contaminants, and other imperfections.

The sheets shall be manufactured in as wide as sheet as possible to
minimize factory and field seams and shall be produced in the United

States.

Where possible, wanufactured sheets shall be factory seamed
inte maximum sized panels so as to minimize field seaming.

All

facteory seaming shall be by mechods approved by the geomembrane
All seams shall meet the minimum shear

barrier liner manufazsturer.
and peel strength regquirements shown in Table 4G.

All factory seams

shall extend to the end of the sheet so that no unbonded edges greater

than 1/8 inch wide are present

{top side only).

Polyethylene geomembrane barrier liner shown on the drawings as
"textured" shall meet the same specifications as described in this
paragraph and shall have the physical properties listed in Table 4G.
All peolyethylene sheets shall be textured on both faces and aligned on

the slope to achieve maximum frictional resistance.

The textured

surface features shall consist of polymers similar and compatible to

that of the base material.
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{1) Polyethylene seams. - Polyethylene geomembranes shall be
seamed by hor wedge methods. Extrusion welding shall only be
allowed for parching and seaming arcund appurtenances.

If seam overlap grinding is required, the procedure used shall no:
damage the geomembrane. Grinding marks shall be oriented
perpendicular to the seam direction and no marks shall appear
beayond 1/4 inch of the extrudate after placement. The depth of
the grinding marks shall be no greater than 10 percent of the
.sheet thickness. Where extrusion fillet welds are temporarily
terminated long enough to cool, they shall be ground prior to
applying new extrudate over the existing seam.

Test seams shall be made each day prior to production seaming,
whenever there is a change in seaming personnel or seaming
equipment and at least once every four hours, by each seamer and
seaming equipment used that day. One sample shall be obtained
from each test seam. This sample shall be at least 36 inches long
by 20 inches wide with the seam centered lengthwise. Ten random
specimens 1 inch wide shall be cut from the sample. The
Contractor shall field test 5 seam specimens for shear strength
and 5 seam specimens for peel adhesion using an approved
quantitative tensiometer. Jaw separation speed shall be 2 inches
per minute. Where necessary, accelerated curing of the test strip
seams made by chemical fusion methods, shall be conducted in
accordance with GRI GM7. To be acceptable, four out of five
replicate test specimens shall meet specified seam strength
requirements. If the field tests fail to meet these requirements,
the entire operation shall be repeated. If the additicnal test
seam fails, the seaming apparatus or seamer shall not be accepted
or used for seaming until the deficiencies are corrected by the
Contractor and two successful test seams are achieved. -

Solvents, or chemical cleaning agents shall be stored separataly
away from the panels/sheets and only spill-resistant containers
shall be used while working on the geomembrane.

GL Option B. - GL Option B utilizes a 30 mil Polyvinyl Chloride {PVC)
geomembrans liner. The PVC geomembrane shall be suitably formulated
from domestic, virgin, PVC resin. Plasticizers, stabilizers, and
biocides shall be used s0 as to impart durability and resist
m:gration, mildew, and bacterial degradation. The use of water-
scluble compounding ingredients is prohibited. PVC geomembrane liner
shall have a dull, matte finish on both sides, and be free of holes,
pinholes, blisters, and other defects, and contaminants of any kind
including foreign in¢lusions and nondisbursed raw ingredients. PVC
geomembrane liner material shall conform to the minimum material
properties requirements of NSF Standard 54, including factory seam
requirements.

The sheets shall be manufactured in as wide as sheet as possible to
minimize factory and f£ield seams and shall be produced in the United
Staces. Where possible, manufactured sheets shall be factory seamed
into maximum sized panels so as to manimize field seaming. Factory
seams shall be lap-type seams, with minimum lap of 1/2 inch, shall
produce sealed edges on both sides of the seam and shall be of any of
the commercially recognized types listed in NSF Standard 54 except
tape seams. Factory seams shall comply with the minimum requirements
of N5F Standard 54.

PVYC geomembrane barrier liner shown on the drawings as “textured*
shall meet the same specifications as described for this option. &All
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textured PVC sheers shall be textured (embossed or file finished) on
one gide only with the placement of the textured side facing the GO

Solvents, or chemical cleaning agents shall be stored separately aw
from the panels/sheets and only spill-resistant containers shall be
used while working on the geomembrane.

d. Surface Preparation. - The subgrade surface shall be cbserved daily by
the Engineer and the Contractor to evaluate the surface condition. Any
damage to the subgrade shall be repaired at ne additicnal cost to the
Government. Final approval of all subgrades will be made by the Engineer.

e. Panel/Sheet Deployment. - The geomembrane shall be placed with minimum
handling. Any portion of the geomembrane damaged during installazion shalil
be removed or repaired, at the Engineer's discrétion and as specified
herein. Only those panels/sheets that can be anchored/ballasted and seamed
together the same day shall be depleoyed. Any equipment usad shall not
damage the geomembrane. No wvehicular traffic will be allowed directly on
the geomembrane. .

All personnel working on the gecmembrane shall! not smoke or wear shoes that
could puncture or otherwise damage the geomembrane.

The method used to unroll the panels/sheets shall nor scratch, crimp or
excessively elongate the geomembrane and shall not detrimentally rut the
subgrade scil as determined by the Engineer. The method used to place the
panels/sheets shall minimize wrinkles, However, the Contractor, the
geomembrane mantufacturer, and installer shall coordinate efforts to provide
the proper amount of slavk int the deployed geomembrane so as to compensate
for contraction due to local temperature extremes. All panels/sheets shall
bs oriented so as to minimize the pumber of horizontal seams on slopes.
Adeguate ballast (e.g., sand bags) shall be placed on the geomembrane to
prevent uplift by wind without damaging the geomembrane.

Geomembrane deployment shall not be done during any precipitation, in the
prasence of excessive moisture (i.e. feog, dew), in an area of standing -~
water, or during high winds. Where weather conditions are marginal for
seaming, as determined by the Engineer, test seams, as described in this
paragraph shall be made with the Engineer present to decide of production
seaming will proceed or continue,

A minaimum of one sample per 100,000 square feet shall be sent to the
Coniractor’s separate and independent laboratory for thickness measurements
in accordance with ASTM D 1533. Panels/sheers whose mil thickness £falls
below the specified minimum value shall be rejected and replaced at no
additional cost to the Government,

£. Field Seaming. - Test seams shall be made on test strips of geomembrane
tec verify that seaming conditions are adequate. They shall be made at a
lozatien sslected by the Engineer in the area to be seamed and in contact
with the subgrade.

All panels/sheets shall be overlapped a minimum of ¢ inches. Seams shall
be oriented parallel teo the line of maximum slope and with the fewest
possible number of wrinkles. Where seams can only be oriented across the
slope, the upper panel shall be lapped over the lower panel. In corners
and odd-shaped gecmetric locations, the number of field seams shall be
minimized. Seaming shall extend to the outside edge of panel/sheets to be
Placed in anchor and/or drainage trenches.

Seaming shall not be conducted in the presence of standing water and/or
soit subgrades as determined by the Engineer. All wet surfaces shall be
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thoroughly dried and a1l soft subgrades compacred and approved by the
tontractor and Engineer prior te seaming. The seam area shall be cleaned
of all dust, dirt, and foreign material prior ro and during seaming.

g. Field sampling and Testing

(1) Non-destructive Field Seam Testing. - All field seams shall be
non-destructively tested over their full lengrh using test equipment
and procedures described in the Contractor’s Quality Control Plan as
approved by the Engineer. Seam testing shall be performeé¢ as the
seaming work progresses. Any seams which fail shall be dogumented and
repaired in accordance with these specificartions.

{2) Destructive Field Seam Testing. - A minimum of one deszructive
test sample per 500 feet of field seam length shall be obrained a:
locations specified by the Engineer. Sample locaticns will not be
identified prior to seaming. The samples shall be a minimum of 12
inches wide by 48 inches lohg with the seam centered lengthwise. Each
sample shall be cut into three ecqual pieces with one piece given to
the Contractor’s separate and independent laboratory. and the
remaining two pieces given to the Engineer for quality assurance
testing and permanent record. Each sample shall be numbered and cross
referenced to a field log which identifies: (1) panel/sheet number,

{2} seam number, (3} top sheet, {4)date and time cut, (5} ambient
temperature, (6) seaming unit designation, (7) name of seamer, and (8B)
seaming apparatus temperatures and pressures (where applicable). A
minimum of four l-inch wide replicare specimens shall be cut from the
Contractor’s sample. A minimum of 2 samples shall be tested for shear
strength and 2 for peel adhesion using an approved field guantitative
tensiometer. Jaw separation speed shall be 2 inches per minute. Both
zracks of a double wedge seam shall be tested for peel adhesion. To
be acceptable, all replicate test specimens shall meet. the specified
seam strength regquirements. If the field tests pass, 5 specimens
shall be tested at the Contractor's separate laboratory for shear
scrength and 5 for peel adhesicn in accordance with ASTM D 4437. Both
cracks of a double wedge seam shall be tested for peel adhesion. To,
be acceptable, 4 out of 5 replicared.test specimens shall .meet -
specified seam strength requirements. If the field or laboratery
cescs fail, the seam shall be repaired in accordance with subparagraph
h below. In addition, all destructive seam sample holes shall be
repaired the same day as cuct. Cerrtified tesrt results on all field
seams shall be submitted to and approved by the Engineer prior to the
acceptance of the seam.

.. Defects and Repairs -

{1} Identification. - Immediately pricr to covering the geomembrane,
all seams and non-seam areas will be visually inspected by the
Engineer for defecrs, holes, or damage due to detrimental weather
conditions or ceonstructien activities. At the Engineer’'s discretion,
tne surface of the geomembrane shall be brushed, blown, or washed by
the Contractor if the amcunt of dust. mud, or other foreign material
inhibits inspection or functiening of the overlying material,

(2} Evaluation. - At the Engineer’'s discretion, each suspect location
shall be non-destructively tested using methods approved by the
Engineer. Each location that fails non-destructive testing shall be
repaired and re-tested by the Contractor until it passes. Final
acceptance of all seam and non-seam areas will be made by the
Engineer.
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{3) Repair Procedures. - For defective seams, the defective area may
be overlaid with a strip of new material and seamed {cap stripped).
Alternatively, the seaming path shal)l be retraced to an intermedia-
location (at 10 feet minimum each side of the failed seam location.

At each location a 12 inch by 12 inch minimum size seam sample shall
be taken for 2 additional shear strength and 2 additional peel
adhesion tests using an approved guantitative field rensiometer. If
these field tests pass, then the remaining seam sample portion shall
be sent to the Contractor’s Separate and independent laboratory for 2
shear strength and 2 peel adhesion rests in accordance with ASTM D
4437. If these laboyatory tests pass, then the seam shall be cap
stripped between that location and the original failed location. If
field or laboratory tests fail, then the process is repeated. After
cap stripping, the entire cap stripped seam shall be non-destructively
rested using methods approved by the Engineer. Certified tes:t resul:s
on all repaired seams shall be submitted to and approved by the
Engineer prior to covering the seamed areas.

Tears, holes, blisters, and areas with undispersed raw materials or
foreign material contamination shall be repaired by patches. Patches
shall have rounded corners, be made of the same geomembrane, and
extend a minimum of 6 inches beyond the edge of the defects. Minor
localized flows shall be repaired by spot welding or seaming as
determined by the Engineer. RAll repairs sgshall be non-destructively
tested using methods approved by the Engineer. The Engineer may also
elect to perform a destructive seam test on a suspect area.

i. Installation Completion. - Upon completion and acceptance of the
geomembrane in an area, the geomembrane shall be covered with the required
materials within 5 days of acceptance in accordance with the drawings and
paragraph 3.3.4. Folding over of geomembranes wrinkles will not be allowed
prior to or during cover soil placement.

Submittal. - At least 30 days prior to delivery to the site the
sniractor shall submit to the Engineer the following:

3
~
<

{1) Manufacturer's and installer’'s qualifications, Quality Control
Manual, and product literature which displays the manufacturers
ability to produce the geomembrane material as specified.

{2) Geomembrane property test specifications.

{3) Name of testing laboratory.

(4) One square foot sample.

k. Measurement and Payment. - Measurement and payment, of textured

geamembrane liner and geomembrane liner will be as specified in paragraph
&.5.%.

.4 GEOCOMPOSITE DRAIN

a. General. - This paragraph includes the requirements for the .
geocomposite drain and TNT {(Textile-Ner-Textile) geocomposite drain
portions of the cap. The Contractor shall furnish, protect, and install
the geocomposite drain{(s). The term geocomposite drain shall be defiped as
a geonet as specified overlain by a heat bonded non-woven geotextile as
specified, and shall be installed with the gecnet side towards the
geomembirane as shown on the drawings. The term TNT (Textile-Net-Textile)
geocomposite is defined as a gecnet as specified and heat bonded on both

BK 9107 PG 7891



sides by non-woven geotextile as specified, and shall be installed on :he
slope areas as shown on drawings 1556-418-24 and 1556-418-11.

The term geocomposite drain within this paragrapb, unless specifically
referred to differently, shall apply to both the geocompeosite drain as
described and TNT geocomposite drain as described.

b. Geonet properries. - The manufactured geonet shall conform to che
property requirements listed in Table 4H and shall be free of defec:ts
including tears, nodules or other manufacturing defects which may affec:t
its serviceability. The geonet sball be heat bonded with ply adhesion
meeting the reguirements of ASTM F304 (1) on both sides with georexzile as
specified in this paragraph on the slope sections overlying the textured
geomembrane as shown on the drawings and is referred herein as TNT
geocomposite drain, and (2) on one gide with geotextile as specified in
this paragraph for the remainder of the cap and is herein referred as
geocomposite drain.

Table 4H - GEONET PROPERTIES

PROPERTY TEST METROD - TEST VALUE

Polymer Density, minimum ASTM D-1505 0.930 g/em®

Polvmer Melt Index, maximum ASTM D-1238 <1.0 g/10 min

Carbon Black Content ASTM D-4218 2-3%

Wide Width Tensile Strength, minimum ASTM D-459% 23 1bs./inch

Thickness, nominal ASTM D-1777 0.20 inches @ 2
. kPa loading

c. Geotextile properties. - The Contracter shall select a geotextile which
meets all specification requirements and is chemically compatible with all
contact materials. The geotextile shall be a pon-woven pervious sheet of
poclvmeric yarn as defined by ASTM D-123. " The geotextile fiber shall -
consist of long-chain polymers composed of at least 85 percent by weight of
polypropylene, polyester, polyethylene. nylon, or polyvinylidene-chlorine,
Stabilizers and/or inhibitors shall be added to the base polymer if
necessary to make the filaments resistant to deterioration by ultra-violet
anc heat exposure. The fabric shall be fixed so that the yarms will retain
theirr relative position with respect to each other. The edges of the
fabric shall be finished to prevent the ocuter yarn from pulling away from
the fabric. The geotextile physical properties shall equal or exceed the

minimum values listed in Table 4I. Test values shown are minimum average
roll values.
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Table 41 - GEOTEXTILE PROPERTIES
—

PROPERTY TEST METHOD |  TEST vALur |

A0S (U. 5. Sieve} D-4751 70-100

Permittivity (1/sec) D-4491 i.¢0

Porosity, % (non-woven only) —————— o

Mullen Burst, psi D-31786 iso

Puncrure, 1lbs. - D-4833 25

Grab Tensile, 1lbs. D-4€32 80

Trapezoidal Tear, 1lbs. D-4533 25

Ultraviolet Degradation @150 hours D-4355 70% Strength
. retained

— ———————— e
d. Transmissivity. - The minimum transmissivity required for the

geocomposite is 6.5 gallons per minute per foot as measured by ASTM D 4716.
The minimum transmissivity required for the TNT geocomposite is 4.0 gallons

per minute per foot as measured by ASTM D 4716.

Transmissivity shall be

measured using water at 20°C (6B°F) with a maximum gradient of 1 under a

normal pressure of 400 psf.

e. Manufacturing, Sampling, and Testing. - The geocomposite drain shall be
randomly sampled and tested in accordance with the manufacturer‘'s approved
Qualiizy Contrel Manual. One transmissivity test shall be performed in
accordance with the requirements specified in subparagraph 4. above. In
adZfition, one 24 inch by 24 inch minimum size sample, along with
appropraate identification, shall be provided to the Engineer for qualit.
assurance testing and permanent recsrd of actual furnished material. L
Samples not meeting the requirements specified in Table 4H and Table 4I -
will result in rejection of the applicable rolls.

f£. Surface preparation. - Prior to placement of the geocomposite drain,
the su-face of the geomembrane shall be cleaned of all soil, rock, and

cther dehris.

g. Placement. - The Contractor shall deploy the geocomposite drain
carefully such that the geonet and underlying materials are not damaged.
All faulty or damaged geocomposite drain shall be replaced or repaired as

specified herein.

+d

he

L

Q
Py
4.l be maintained free of d:rt, mud,

5

s
s

.

eccomposite drain shall be unrolled downslope keeping the net in

tension to minimize wrinkles and folds. The geccomposite drain

or any other foreign materials at

Il times during construct:on. Rolls which are contaminated with these

materials shall be cleaned or replaced by the Contractor at no additiocnal

cost to the Government.

Adequate loading (e.g. sandbags) shall be placed to prevent uplift by wind.

Adjacent rolls shall be overlapped a minimum of 6 inches. Fasteners, as
recommended by the manufacturer and approved by the Engineer, shall be used
to join adjacent rolls. Metallic fasteners will not be allowed. Fasteners
shall be spaced a maximum of 5 feet along downslope roll overlaps and a
maximum of 2 feet along cross slope roll overlaps.

Fasteners shall be of
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contrasting color from the gecnet to facilitate visual inspecrion.
Geocomposite drain shall not be welded to geomembranes.

In the corners of side glopes, where overlaps between rolls of nets are
staggered, an extra layer of geocomposite drain shall be installed f£rom the
top to the boctom of the slope. When more than one layer geocomposite
drain is required, joints shall be staggered. Stacked geocomposite lavers
shall always be laid in the same direction to maipntain transmissivity
requirements. '

h. Repairs. - Holes or tears in the geocomposite drain shall be repaired
by placing a patch of geccomposite extending a minimum of 2 feet bevond the
edges of the hole or tear. Approved fasteners, spaced every € inches
around the patch, shall be used to fasten the patch to the original rell.

i. Penetrations. - Geocomposite drain penetrration details shall be as
recommended by the geccomposite drain manufacturer and as approved by the
Engineer,

j. Final Cover. - Upon completion and acceptance of the geocomposite drain

in an area, the gecocomposites shall be covered with the required materials
within 5 days of acceprance in accordance with paragraph 3.3.4.

k. Submittals. - At least 30 days prior to delivery to the site the
Contractor shall submit co the Engineer the following:

(1) Manufacturer’s gqualifications, Quality Control Manual, and
product literature which displays the manufacturers ability toc produce
zhe geocomposite drain material as specified.

{2) Geonet and Geotextile property test specifications.

{3} Name of testing laborateory.

(4) One sguare foot sample of each type of geocomposite drain.

1 Measurement and Payment. - Measurement and payment, of geocohposite =
c¢rain and TNT geccomposite drain will be as specified in paragraph 4.5.1.

SEZTION 4.6 - MONITORING WELLS

4.6.1 MONITORING WELLS
a. General. - The Contracter shall furnish all equipment, materials, and
labor regquired to complete the monitoring well installations as described
in these specifications and shown on the drawings. All monitoring wells
shall be installed in the presence of the Engineer in the locations shown
on drawing 1556-418-29. Monaitoring wells shall be installed during the
daylight hours only.
The monitoring well installations include:

1. Furnishing materials and équipment for monitoring well
installiacions.

2. Drilling holes for monitoring well installations.

3. Installing monitoring wells and dedicated pumps.
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4. Developing wells and disposing of development warer.

5. Documentation of monitoring well installatien.

b. Materials. - The Contracteor shall furnish all materials and equipment

for monitoring well installations as shown on drawing 1556-418-2% and as
provided below.

{1} Well screen. - PVC continuous slot wire wrap screen manufacture
by Johnson Screen, under the trade name PFVC VEE-WIRE Screen, cr equal,
shall be used having the following characteristics:

{a) Screen is made ¢f white PVC Type 1, Grade 1 material as
described in ASTM F 480 and ASTM D 1784, Class 12454B.

(b} 5.75-inch inside diameter, 10 feet in length.

{z) Slot size shall be determiped by the Contractor. The well
screen shall have a slot size selected to retain 50-100% of the
filter pack material specified in this paragraph.

(2) Well casing. - The well casing shall be thread flush coupled to
the top of the well screen having the following characteristics:

{a) Schedule 80 PVC pipe in accordance with ASTM F480 and D 1784,
Class 12454B.. .

{(b) Ten-foot sections with 6-inch inside diameter.

{c} 1 foot blank end, &6-inch inside diameter PVC sections.
{(d} Square threaded flush joints.

(e) ~ NSF PVC cap.

(31 Dedicated well pumps. - The Contractor shall provide'one
dedicated bladder type pump or equivalent for each monitoring well
tnstalled. The pump shall have the following characteristics:

(a} Shall be tapable of pumping water for purging/sampling.

(b} Shall be compatible with site conditions, ground water
guality, and well design as recommended by the manufacturer.

(c] Shall be designed for low flow sampling at a rate of 0.1
liter per minute.

The Contractor shall provide all necessary fittings, hoses, caps and
cther materials reguired for installation and operation of the pumps
including for external power sources and contreollers.,

{(4) Protective pipe and locking cap assemblies. - Monitoring wells
shall each be protected by a 10-inch-inside-diameter, schedule 40,
galvanized steel pipe, € feet in length, threaded on both ends. A
plain, 1ll-inch, galvanized standard pipe cap and galvanized locking
bar shall be furnished as shown on drawing 1556-418-29. Caps shall
have padlock acceptable to the engineer. The steel casing shall have

a l/4-inch diameter vent hole and drain drilled above the ground
surface.

(58) Backfill Materials. -
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(a) Graded sand. - Graded sand for filrer pack in the monitcring
well screened interval shall be a washed silica sand that is
chemically inert. The Contractor shall determine the appropriate
filter pack size based on gradation sieve analysis of the
formation in the screened interval. The filter pack grain size
shall be determined by multiplying the 70 percent retained gra:zn
size of the formation materials by a facter of 4. Altemmative
sizes for the filter pack and screen may be used with approval cf
the Engineer. .

(b} Bentonite. - Bentonite products shall be as manufactireg by
American Colleoid Co., Water/Mineral Division, One RNor:th Arl:zngtem,
1500 West Shure Drive, Arlington Heights IL 60004, or eguai,
having the following characteristics:

1. Minimum purity of 90 percent montmorillonite clay fres of
additives that may effect groundwater quality.

2. Moisture content no more than 10 percent as packaged.

3. One-half-inch diameter pellers with mipnimum dry-bulk
density of 75 pounds per cubic foot.

4. Powdered bentonite with minimum 70 percent dry particle
size finer than 200 megh with minimum dry-bulk density of 54
pounds per cubic foot.

{c}) Concrete sand. - Concrete sand shall conform to the
regquirements of paragraph 4.3.3.

{d) Cement-pentonite plug. - The cement-bentonite plug shall ke
mixed at a ratio of 28 percent bentonite by volume. The bentonite
shall be a fine-grained powdered bentonite. Water shall be mixed
in a 1:1 ratio with the cement.

(6) Other materials. - Where materials or equipment required to
complete monitoring well installations are not specifically described
or covered by these specifications, the Contractor shall furnish
materials or equipment of the most suitable grade for the purpose
intended, acceptable to the Engineer.
c. Drilling, general. - The Contractor shall comply with the requirements
of this paragraph for all drill woerk required for groundwater monitoring
wells. Locations of groundwater monitering wells are shown on drawing
1556-418-29.

The Contracrter shall maintain a clean, open drill hole prior to and during
the installation of the monitoring wells.

» methed of drilling shall be used that allows continuous sampling. The
minamum Jdiameter of open annulus available for installation, at the time of.
insrallarion, at any point in the hole, shall be 4-inches.

Foam and jeoint compounds for drill reods will not be allowed. All drill
tools, temporary casing, or any eguipment that is to be used downhole shall
be cleaned using a steam cleaner, high pressure water jet, detergent wash,
or other methods approved by the Engineer prior to each individual downhole
use.
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d. Drill-hole completion and Cleanout. - Following drilling of the hole =
the required depth, the Contractor shall clean all material from w;*h-" -
tamporary casing, if used, and to the bortom of the hole.

Following the drill hele cleanout, the Contractor shall verify cthe tozal
depth of the hole by lowering a measuring probe to the hole bottom in the
presence of the Engineer.

e. Installation. - Installation of monitoring wells shéll include:
(1) Installing monitoring wells.
(2) Grouting monitoring wells. .
{3} Completion of monitoring wells.
{4) Performance testing of each installation.
(5) Developing wells and disposing of development water.
(6) Documentation of monitoring well installation.

The well casing and well screen will be tested by the Engineer for
cbstructions by prebing methods prior te backfilling around and above the
well screen. If the well casing or well screen is found to be obstructed
or broken anywhere over its length, it shall be removed and replaced by,
and at the expense of. the Contracter. With an undamaged and unobstructed
well screen and well casing in the hole, and with the top of the well
casing at the proper elevation, the hole shall be backfilled as shown on
drawing 1556-418-29. All backfill material shall be tremied into place to
prevent bridging of the materials. The bentonite pellets shall be placed,
sazurated with potable water and allowed to cure in accordance with the
manufacturer’s recommendations.

ALl woni:o'ing well installations, development and documentation shall be
o cordance with "Handbook of Suguested Practices for the Design and -
installazion of Ground-Water Monitoring Wells”, EPA, March 1991.

To prevent foreign marerial entry, temporary covers shall remain in place
2n well casing and temporary casing sections at all times except when
removing, adding, or grouting sections, or when measurements Or surveys are
be:ng taken.

£. Testing of each installation. - After the protective pipe assembly is
ingtalied, the monitoring wells will be tested again by the Engineer for
cbstruction by probing methods. If the well casing or well screen is found
tc be cbstructed any where over its length, it shall be removed and
replaced by, and at the expense of, the Contracter. If unobstructed,
tnstallation of the monitoring wells will be deemed satisfactory.

c. Well development. - The Contractor shall develop all monitoring wells
afier completion of the installation, Well development shall be in
accordance with "Standard Operating Procedure for Well Development®, U.S.
EPA Region VII1I, June, 1994, or later versions. Water from well
development shall be disposed of by the Contractor in accordance with all
applicable Federal, State and Lozal regulations. The Contractor shall
document all well development activities.

h. Documentation. - The Conrractor shall document well design, lithologic
descriptions and testing, well installation.methods, diagrams of installed
wells, and well development activities in accordance with EPA‘s "Handbook
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of Suggested Practices for the Design and Installation of Ground-Water
Mocnitoring Wells™, March 1991.

i. Completion of monitoring wells. - When well casing installations have
reached the final embankment elevation., each imstallation shall be .
protected by a protective pipe with locking cap assembly as shown on
drawing 1556-418-29.

j. Submittals. - Submittals shall be in acrordance with this paragraph and
paragraph 1.1.4.

The Contractor shall submit 30 days prior to monitoring well installatien
to the Engineer for approval mechods of monitoring well drilling,
installation, development and water dispesal, and documentation.

The Contractor shall submit as-builts of the monitoring well installacions
within 2 working days after each installation is completed.

k. Measurement and payment. - Measurement for payment, for monitoring
wells will be by the linear foot of hole in accordance with these
specifications.

rayment for monitoring wells will be made at the unit price per linear foot
bid therefor in the schedule and will include all costs, labor, materials
and ecuipment necessary for drilling, drill mobilization, drill serup,
drill teardown, supplies, pumps, temporary casing, insrallation,
development, development water disposal and documenting of the monitering
wells.

EETTION 4.7 - IRRIGAHTION DITCH
E - IRRISATION DITCH RECONSTRUCTION

General. - Irrigaticn ditch shall be reconstructed to the lines and
ades as shown on the drawing 1556-418-18. The existing ditch will be
tcnsreze lined or piped as shown on drawing 1556-418-18. Reconstructicn-of

e d:zch shall include excavation, backfill and final grading of ditch,
n:re-e lining of the ditch and associated concrete work, flexible
ane liner and gravel £fill under the concrete lining, concrete drop

4 inch drainage pipe. excavation and backfill of 24 inch pipe,
removing existing abandoned 6 inch steel pipe and connecting the
pipe to an existing manhole,
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The :rrigation ditch provides water deliveries to property owners during
the year between April 15 and October 15, Ground surface runoff is also
czllected by the ditch. The Contractor shall comply with paragraph 1.3.4
nd shall be responsible for the removal of all water necessary to perform
the l:ning of the ditch and pipe laying.

"The d:tch shall be backfilled to bring the surface to the required lines
and grades.

b. Concrete lining. - The Contractor shall furnish and install concrete

lining as shown on drawing 1556-418-16. Concrete for the concrete lining
shall be in accordance with saction 4.3. Welded wire fabric shall be in

accordance with ASTM A-185.

¢. Twenty-four inch pipe. - The Contractor shall furnish and install high
density polyethylene pipe with corrugated exterior and smooth interior that
meets the requirements of AASHTO M-294 and ASTM F-667. The pipe shall be
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installed per the pipe manufacturer’s recommendations and the following
minimum criteria:

Minimum cover under H-20 live load is 12 inches to top of subgrade.

Minimum compaction for pipe subject to E-20 live load is 90% per ARSHTO M-
180.

Minimum quality soil type in pipe zone is Class III.
Pipe shall not be placed directly on rock or other rigid materials.

d. Four inch pipe. - The Contractor shall furnish and install schedule 80
PVC pipe and fittings that meets the reguirements of ASTM F4B80 and ASTM
D178B4, Class 12454B. Slotred pipe shall have six rows of 0.020 inch slots,
with 59 slots per foot. Select gravel should be 3/8 inch maximum pea
gravel surrcunding the slocted pipe and placed a minimum of 2 inches above
the pipe crown. Installation of the pipe shall be in accordance with ASTM
F481 and with requirements by the manufacturer.

e. Flexible membrane liner. - Furnish and install 80 mil high density
polyethylene geomembrane liner with the physical properties listed below.
Seaming of the geomembrane liner shall be in accordance with paragraph
4.5.4 or manufacturer’'s recommendations.

Phvsical properties of the geomembrane liner:

Thickness - ASTM D1593 80 mils
Tensile Strength - ASTM D638 190 units
Tear Resistance - ASTM D1004C 60 1b
Punciure Resistance - FITMS 101C 100 1b
Resistance Scil Burial - ASTM D3083 90 %
Factory Seam Strength( Shear) - ASTM D4545 6.1.2 160 b
Facrtory Seam Strength(Peel) - ASTM D4545 6.1.1 25 1b

Geomembrane pipe sleeve shall be used to pass the 4 inch drainage pipe
through the gecmembrane and shall be as recommended by the geomembrane
manufacturer. Gravel base material placed over the liner shall meet size
N&. & KASHTO gradation as specified in paragraph 3.3.56.

inal grading for placement of the flexible membrane liner shall provide an

F:

area that 15 smooth and free of debris and rock that will puncture the
liner.

£. Concrete drop structure. - Precast concrete drop structure shall meet

the requirements of ASTM 8%8-83. Installation of the drop structure shall
meec ASTM CH%1-90. Waterstop shall be SYNKO-FLEX preformed plastic
alhes.ve waterstop or sgual. Expansion jeints shall be Neoprene Cpen
Celluliar expanded elastomeric{Everlast Gaskets) or equal. Expansion jeints
shail be 1/2 inch thick and the width of the concrete lining.

g. Measurement and payment. - Measurement for payment, for furnishing and
installing concrete lined ditch will be made along the centerline of the
ditch.

Payment for furnishing and installing concrete lined ditch will be made at
the unit price per linear foot bid therefore in the schedule, which shall
include the cost of concrete, forming and reinforcement, concrete waterstop
and expansion joints, gravel base material, select gravel, flexible
membrane liner, 4 inch PVC pipe, slide gate, safety racks, and of removal
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of existing check structure, excavation, back{fill, final grading. and
removal of water.

Measurement for payment, for furnishing and installing 24 inch pipe will be
made along the centerline of the pipe and fittings in place and from center
to center of intersecting lines, with no allowance being tmade for laps a:
joints.

Payment for furnishing and installing 24 inch pipe will be made at the unit
price per linear foot bid therefore in the schedule, which unit p:lcelshall
include the cost of furnishing pipe. excavation, backfill anrd compaccion.
laying and joining the pipe, placing and connecting all fittings,
dewatering and removal of water for pipe, furnisghing and installing
concrete drop structure, grating, and installing pipe connec:tions to
structures. _

SECTION 4.8 - MANHOLES
4.8.1 MANHOLES

a. General, - The Contracter shall furnish and install concrete manholes
of the required depth and constructed in accordance with these
specifications and details and dimensions shown on the drawings. The
concrete manhole installation shall include the concrete manhole section,
covers, and dustpans; and inlet and outlet comnections.

{1} Materials.
ta) Manhole seztions. - Precast manhele sections shall conform to
the requirements of ASTM C-478 for circular manholes.

(b} Steps. - Manholes shall be equipped with manhecle steps and
shall be pelypropylene coated steel steps. They shall be cast or
mortared securely inteo the walls of all manholes and spaced on 12
inch centers.

(c} Frames and covers. - Frames and covers shall be cast iron or
ductile iron. Cast iron frames and covers shall be as indicated
in all essentials of design or to Federal Specification RR-F-621,
type as suitable for the application, circular, with pick holes.
The frames and covers shall have a combined weight of not less
than 400 pounds and shall conform to ASTM A48, Class 20B. Ductile
iron for frames and covers shall conform to ASTM A 536. The
manhole frame shall be fitted with a dustpan.

(2) Installation. - Excavation is considered unclassified. No
allowance will be made for variation of materials encountered. If
excavation extends below the bottom of the concrete manhole base, it
shall be backfilled up to the reguired grade with granular material,
with a maximum gradation of 3/4 inch and less than S percent passing
the No. 200 sieve.

The invert channels shall be smooth and semicircular in shape
conforming to the inside of the adjacent pipe section. Changes in
direction of flow shall be made with a smooth curve of as large a
radius as the gize of manhele will permit. The invert channels shall
' be formed directly in the concrete or shall be constructed by laying
full section pipe through the manhole and removing the top half after
the surrounding concrete has hardened. The floor of the manhole
outside the channel shall slope toward the chamnels not less than 1
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inch per foot. The entire surface of the manhole invert, includ:ing
channels and shelves, shall be trowled to a smooth dense surface.

Pipe connectiens shall be made to the manhole using water stops,
standard o-rings joints, specials manhole coupling, or shall be in
accordance with the manufactures recommendation. The Contractor‘s
proposed method of comnection, list of materials selected and specials
reguired, shall be submitted and approved prior to purchase and
instaliatioen.

Joints between the manhole sections shall be sealed using concrete
grout and round rubber gaskets in accordance with ASTM C-361 or the
joint shall be sealed using “Ram-Nek" flexible gaskets, or an approved
equal. ]

Backfill material shall be a minimum quality of ASTM type III soil.

L. Measuremant and payment. - Measurement, for payment for manholes will
be of the depth of manholes installed measured from the top of the cover to
the invert of the outlet pipe. All measurements will be to the nearest
foor.

Payment for furnishing and installing circular manholes will be made at the
unit price per linear foot bid therefor in ‘the schedule, which unit price
shall include the cost of furnishing and installing the manhole complete as
shown on the drawings, including the cost of furnishing concrete and
reinforcement, of making connections to the pipes, of furmishing and
installing cast iron frame and covers, dustpans, ladder steps, and of
excavation, backfill and compaction of backfill.

SECTION 4.9 - INTERCEPTOR TRENCE
4.9.1 INTERCEPTOR TRINCH

a. General. - The Contracter shall furnish all material for and shall -
SInsIrust 1ntercepter crench as shown on drawings 1556-418-7 and 1556-418-
12.

The pipe shall be laid to lines and grades as established in the drawings.
If acrual field conditions vary, the pipe shall be laid to lines and grades
established by the Engineer. No portion of the drain system shall be
placed with adverse slopes. End plugs or stoppers shall be placed on the
upper ends of the drains, A suitable temporary end plug or end cover shall
be placed on pipe ends during shutdown periods.

The discharge ends of outfall drains shall be covered with stainless steel
or noncorresive screen of approximately 1/4-inch mesh or other suitable
device for preventing animals from entering the pipe.

The pipe shall be hauled and handled in such a manner as to avoid damage to
the pipe and coating. The Contractor shall not use rope, cable, or chain
slings for handling the pipe. but may use canvas slings not less than 12
anches in width.

All excavated materials from the interceptor trench shall be considered
contaminated materials and shall be relocated to reside under the cap.

b. Marerials. -

(1} Pipe, fittings, and couplings. - The pipe, fittings, and
couplings shall meet the following specifications:
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(a} Perforated corrugated poly-ethylene pipe. - Pipe shall
conform to AASHTO designation M 252, Class 1 for Ype CP tubing.

(b) End plugs and stoppers. - End plugs or sroppers shall be
suitable and manufactured specifically for use with & inch pipe.

(¢} Pipe dimensions. - The sizes shown on the drawings for the
pipe and fittings are the pominal inside diameters of cthe pipe.

{d} Work requirements. - The pipe and fittings shall be free of
foreign inclusions and visible defects as defined herein. The
ends of the pipe shall be cut sgquarely and cleanly so a5 not to
adversely affect joining or commecting.

{2) Capillary materials. - The bedding materials shall be furnished
by the Contractor, and shall conform to the specifications established
in paragraph 3.3.6.

{3) Backfill material. - The material used for backfill above the
capillary material shall be common backfill as described in paragraph
3.3.2.

{4) Manhole. - Manhole shall be as specified in Section 4.7 and
drawing 1556-418-19.

Constructing drains. -

{1) General. - Excavation for the drain trenches shall be in
accordance with paragraph 3.1.1, and drawing 1556-418-7.

Where additional excavation for pipe trenches is directed in
accordance with paragraph 3.1.1, such additiomal excavated voclume
shall be refilled and compacted in accordance with paragraph 3.1.1.

{2) Perforated drains. - A minimum 3-inch-thick layer of capillary
material shall be tamped in place on the bottom surface of the trench.
The graded gravel or c¢rushed rock shall then be placed over the sand
bedding and shall be shaped and tamped to provide equal bearing under
the lower half of the pipe.

The pipe shall be laid and joined together so that the perforaticns
are symmetrical abour the vertical centerline and below the horizontal
centerline.

End plugs or stoppers shall be cemented in place on the upper ends of
the drains. The pipe shall be covered with the minimum thickness of
bedding materials as shown on the drawings. The bedding materials
shall be carefully placed and tamped about the pipe so as not to
disturb the pipe and to hold it securely in position while the
overlying material is being placed.

The pipe trench shall be kepr free of water which might impair pipe-
joining operations. The methods of lowering the pipe- into the
trenches and placing pipe an position shall be such as to prevent
getting dirc inside of the pipe and coupling, and to prevent damage to
the pipe. Before and during assembly of a joint, all parts shall be
free of mud, ice, 0il, or grease,.

The joining of pipe sections shall be made with materials, fittings,
and couplings consistent with the type of pipe used. The pipe

secrions shall be fitted together according to the manufacturers
specifications and as appreoved by the Engineer.
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As each unit of pipe is laid, sufficient capillary material shall be
tamped about the pipe to hold it rigidly in place until the joints o-
completed.

After the joints are completed, the capillary material shall be placed
and compacted to the finished ground surface as directed by the
Engineer. The capillary material shall be placed carefully on each
gide of the pipe simultanecusly in such a manner as to prevent
disturbing or damaging the pipe and joints. .

d. Measurement and payment. ~ Measurement for payment, for furnishing and
placing é-inch-diameter perforated pipe and 6-inch diameter nonperforared
pipe will be made along the centerline of the pipe and fittings in place
and from center to center of intersecting lines, with no allowance being
made for laps at joints.

payment for furnishing and placing 6-inch-diameter perforated pipe for
interceptor trench drain will be made at the unit price per linear foot bid
therefor in the schedule, which unit price shall include the cost of
excavation, backfill, compaction of backfill, . furnighing and placing
capillary material, furnishing all materials for and preparing and placing
bedding material arocund the pipe, pipe, furnishing all materials for and
making joints in the pipe, and furnishing and installing end plugs or
stoppers.

Payment for furnishing 6-inch-diameter nonperforated pipe and constructing
drain outfalls will be made at the unit price per linear foot bid therefor
in the schedule, which unit price shall include the cost of excavation,
back£fill, compaction of backfill, preparing the pipe foundation, pipe,
furnishing all materials for making jeints in pipe, and furnishing and
=nstalling outfall structure and the screens or other suitable devices at
the ends of the pipe.

SZTTION 4.10 - DRAINAGE SYSTEM

SRAINAGE SYSTEM

)

- A,
b I

a. Z=meral. - The Contractor shall furnish and install all material for
the ziU:.nage system as shown on drawings 1556-418-23 and 1556-418-27.
c. Material

(1} cCapillary material. - Capillary material shall conform to the

specifications in paragraph 3.3.6.

{2} Pipe. - Pipe shall conform to AASHTO designation M 252 for Type C
tubing.

{3} Perforated pipe. - Perforated pipe shall conform to AASHTO
designation M 252, Class 1 for Type CP tubing.

{4) Course drainage fill. - Course drainage fill shall be hard,
durable, and well rounded cobblerock with less than 35 percent wear
when tested for resistance to abrasion in conformance to ASTM C535.
The course drainage fill shall be screened material with 100 percent
passing a 12 inch screen, 70 percent retained on a 8 inch screen, and
100 percent retained on a & inch screen.
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¢. Pipe Dimensions. - The sizes shown on the drawings for the pipe and
fittings are the nominal inside diamerers of the pipe.

‘d. Work Regquirements. - The pipe and fittings shall be free of foreign

inclusions and visible defects as defined herein. The ends of the pipe
shal)l be cut squarely and cleanly so as not to adversely affect joining or

connecting.

Cracks, creasas, unpigwented or non-uniformly pigmented pipe are not
permissible.

e. Pipe installatiocn - Each pipe shall be carefully inspected before it is
laid. Any defective or damaged pipe 3ball be rejected. The laying of pipe
shall proceed upgrade beginning at the lower end of the pipeline. Under ne
circumstances shall pipe be laid in wacer, and no pipe shall be laid when
the trench copnditions or weather is unsuitable for such work. Full
responsibility for the diversion of drainage and dewatering of trenches
during construction shall be borne by the Contractor. Pipe shall be laid
to the grades and alinement a8 indicated. The pipe shall be bedded to the
established gradeline. perforated pipe ghall be placed with the
perforations down unless otherwise indicated. All pipe‘in place shall be
approved before backfilling. Prior to installing the pipe, the Contractor
chall submit the manufacrurer’s pipe installation recommendations to the
Engineer for approval. .

A suitable temporary end plug or end cover shall be placed on pipe ends
during shutdown periods.

Joints shall be in accordance with the requirements of ASTM F40S.

only fittings supplied or recommended by the pipe manufacturer shall be
used. :

After pipe for subdrains has beean laid, lpbroved by the Engineer, capillary
material shall be placed around and over the pipe to the depth indicated.

{. (Course drainage fill placement. - The course drainage f£ill need not be
hand placed, but shall be placed and smoothed by moving material intoe
position in such manner as to ensure that the material when in place is
stable and without tendency to slide. The method of placement shall be in
suck a manner as to not appreciably fracture or break the cobhbles.

The Contractor shall be responsible for controlling and conducting its
operations S0 as to prevent segregation and provide the best practicable
distribution of rock s$izes within the f£ill.

g. Overflow ditches. - Overflow ditches shall be constructed to the lines
and grades shown on drawings 1556-418-23 and 1556-418-27. Overflow ditches
shall be constructed following the placement of common backfill as
reguared, with the excavated material distriputed evenly on both sides of
the excavation.

k. Measurement and payment. - Measurement for payment, for furnishing
6-inch-diameter perforated pipe for valley drains, excavation and
backfilling trenches, and for furnishing &-inch-diameter nonperforated pipe
and constructing drain outfalls will be made along the centerline of the
pipe from end to end of the pipe in place, and no allowance will be made
for laps at joints. '
Payment for furnishing and placing 6-inch-diameter perforated pipe will be
made at the unit price per linear foot bid therafor in the schedule, which
unit price shall include the cost of furmishing and placing capillary

4-41
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material, furnighing ajj materials for and preparing and Placing bedding
material around the Pipe, pipe, furnishing nll.mnterxals tor angd making
joints in the Pipe, angd furnishing ana installing ena Plugs or Stoppers.

Payment for furnishing ang placi 6-inch-diameter Donperforated pipe will
be made at the unit price pzr ligg;r foot bid therefor in the schedule,
which unit prige shall include the cost of excavation and backfill,
preparing the pipe foundation, pipe, furnishing all Mmaterials for making
joints in Pipe, and furnishing and ingtalling outfall structure and the
Screens or other suitable devices at the endg of the pipe.

Measurement for Payment, for fuzni:hing 6-inch-diameter perforated Pipe for
toe collector drains, excavaticn and hackfilling Lrenches will pe made
along the cencerline of the Pipe from end to end of the Pipe ir place, and
no allowance will be made for laps at joints.

furnishing and Placing capillary material, furnishing all materials for and
Preparing andg Placing bedding material around the Pipe, pipe, fu:nishing
all materials for and making jeincs in the pipe, and furnishing ang

Measurement for bayment, for furnishing 8-inch-diamerer Perforated pipe for
slope drainage texraces, excavation and backfilling trenches and
constructing drain outfalls will be made along the centerline of the Pipe
from end to end of Ethe pipe in pPlace, and no allowance will be made for

Preparing and placing the bedding mareria} around the pipe, Pipe,
furnishing all materials for and making joints in the pipe, ang furnishing
and installing end Plugs or Stoppers. Payment ghall not include furnishing

Measuremen: for Paymen:z, for furnishing 8-inch-diameter Perforated pipe for
i2e ditches, excavation and backfilling trenches ang constructing drain
cutla.ls w:ll be made along the centerline of the Pipe from end r- end of
the pipe in Place, and no allowance wil} be made for laps at Joincs,

and making joints in the pipe, angd furnishing ang installing end plugs or
Scoppars. Payment shall not include furnishing and Placing course drainage
£211. '

Measurement for payment, for furnzshxng'12-inch~diameter nonperforated
Pipe, excavation and backfall:ng trenches and constructing drain outfalls
will be made along the centerline of the Pipe from end to end of the Pipe
in place, and no allowance will be made for laps at joints,
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materials for and making joints in the pipe, and furnishing and installing
end plugs or stoppers.

Measurement, for payment, of course drainage £ill will made to the
specified thickness and to the prescribed outlines of the course drainage

£ill to be placed.

Payment, for furnishing and placing course drainage fill will be made at
the unit price per cubic yard bid therefor in the schedule, which unit
price shall include the cost of guarrying, selecting, screening, handling,
transporting ard placing the course drainage £ill, and all other opera:iions
required to complete the course drainage f£ill as specified in this

paragraph.

paymgn:.'for overflow ditches will be wmade at the lump sum price bid
therefor in the schedule. which lump sum price shall include the cost of
all labor and equipment necessary to excavate overflow ditches.
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Environmental
Resources
Management

102 West 500 South

Suite 650

Salt Lake City, Utah 84101

(801) 595-8400
February 2, 2004 (801) 595-8484 (fax)

http:/Awrww.erm.com

Mr. Ben Magelsen

Mercury Financial Group t
4530 North Windsor Drive HH
Provo, Utah 84604 E{

Dear Mr. Magelsen: ERM@

ERM-Rocky Mountain, Inc. (ERM) has prepared this Geotechnical
Evaluation Report for Mercury Financial to describe geotechnical
conditions at the Sharon Steel Superfund Site relative to potential
redevelopment of the property for various residential, commercial and
light industrial purposes. This letter report presents the following
information in the order listed below.

» Summary of Findings and Recommendations, which presents the
major findings from ERM’s preliminary evaluation

» Background, which presents a brief summary of site conditions
relevant to the geotechnical evaluation

¢ Scope of Work, which describes the scope of ERM's evaluation

* Geotechnical Evaluation, which presents the details of our
engineering evaluation

¢ Conclusions, which summarizes the additional geotechnical work
that should be done in preparation for site redevelopment

SUMMARY OF FINDINGS AND RECOMMENDATIONS

» Areas northeast of the tailings pile reportedly contain old building
foundations and basements that may require further investigation
prior to site development. Identification of the old building footings
and basements will enable construction contractors to incorporate
these findings into their expected demolition (if needed) and
redevelopment costs.

¢ The south side of the tailings pile was used as a fill repository; a
smaller area on the north side of the pile also served as a repository.
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The materials placed in these areas will likely have different
geotechnical characteristics than the remaining area of the tailings.
Therefore, geotechnical investigations for site development will
include some additional soil borings and sampling in these areas.

» Engineering analysis by the U.S. Bureau of Reclamation showed that
the expected placement of fill materials and structural loads on the
closed tailings will not pose a detrimental impact to the protective
cover over the tailings as long as the loads are about 3,000 pounds

per square foot, which is approximately equal to 30 feet of common

fill.

e The ground water level in the wetland area and low-land near the
Jordan River may influence the drainage and construction
requirements for structures in these areas because excavations will
likely extend into the shallow ground water.

* Slope stability analysis performed by the Bureau of Reclamation in
1993 (BOR) showed the completed slopes to be stable, except under
an earthquake load that induces liquefaction of the saturated
tailings. A revised slope stability analysis should be performed
following an updated geotechnical investigation of current site
conditions. The updated analysis should include assessment of
redevelopment loads at the top of the slope.

¢ The allowable bearing capacities for capped areas of the site are
expected to range from about 2,800 to 3,800 psf, which are suitable
for the types of structures planned for the site. The factor of safety
against bearing failure is a function of the structural load and
foundation dimensions, which can be adjusted to fit within this
allowable range.

e The potential settlement induced by adding 5 to 30 feet of fill soil
onto the capped area may range from 0.05 to 0.39 feet. This is much
less than the deformation expected from the remediation loads that
were placed in 1997. Differential settlement is not expected to pose
significant development problems, as long as structures are not
placed across different sub-base materials {e.g., tailings and native
soil}.
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¢ Redevelopment activities will need to account for the presence of a
1400-foot-long interceptor trench located along the eastern side of
the tailings pile, outside the capped area.

BACKGROUND

The Sharon Steel Superfund site covers approximately 260 acres that
was historically used for ore milling, and smelting of lead, copper, zing,
and other metal sulfides. The milling operations were conducted from
as early as 1906 until 1971; smelting ceased in the late 1950s. Over 10
million tons of mill tailings containing concentrations of lead, arsenic,
cadmium, chromium, copper, and zinc were deposited on the site.
Windblown mill tailings were also deposited over several hundred
acres of residential property in Midvale.

The site was listed on the CERCLA National Priorities List (NPL}) in
1990, due to the presence elevated heavy metals such as lead and
arsenic in the windblown tailings and ground water. A CERCLA
Remedial Investigation/Feasibility Study (RI/FS) was performed, and
the U.S. Environmental Protection Agency (EPA) issued the final ROD
for the site in 1993. The following cleanup activities were completed by
either the EPA or UDEQ in accordance with the ROD:

¢ Fencing the site and stabilizing the banks of the Jordan River
¢ Demolition of old mill buildings

¢ Excavation of tailings and contaminated soil from the mill and
wetland areas

» Backfilling mill and wetland areas with clean fill
* Restoration of the wetlands

» Consolidation of tailings and contaminated site soil int the area of the
former tailings ponds and subsequent regarding and capping

* Installation of a ground water interception trench

* Installation of ground water monitoring wells along the perimeter of
the site

During remedial engineering, some limited planning for redevelopment
and reuse of the site was considered. The Bureau of Reclamation
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(BOR), which performed much of the remedial engineering and
construction oversight, identified possible redevelopment of the land
for use as a golf course. However, no specific land use plan was
prepared in connection with the on-site closure activities. In recent
years, the City of Midvale, EPA, and the Utah Department of
Environmental Quality (UDEQ) have sought opportunities with the
current owner of the property to find a third party that may want to
redevelop the property in its remediated condition.

We understand that you and your partners (i.e., the Development
Group) are considering redevelopment of the land as a mixed use
community, which may include uses such as regional commercial,
office/ commercial, business park/industrial, and a variety of
residential uses (e.g., high, medium-high, medium, and low density).
The community will include numerous parks and open spaces, and will
likely include a neighborhood town center.

ERM was retained by the Development Group to assess the potential
for redevelopment of the land as described above from a geotechnical
perspective, i.e., soil conditions, foundation bearing capacity, settlement
potential, slope stability, and other factors. This report summarizes our
preliminary geotechnical evaluation for the site.

SCOPE OF WORK
The scope of ERM’s evaluation was described in our Proposal No. 03-
204, dated June 24, 2003. The scope of work consisted of the following

three tasks.

1) Gathering of records for the Sharon Steel Site that describes the
characteristics of the soil, wastes, and liner construction materials.

2) Geotechnical evaluation of the site including slope stability, bearing
capacity, and settlement calculations relative to planned

development of the site.

3) Preparation of a report describing the data gathering and evaluation
processes and results, plus recommendations.
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GEOTECHNICAL EVALUATION

The site soil and tailings characteristics (i.e., geotechnical properties)
used to perform this preliminary evaluation were cbtained from
previous engineering studies performed by the EPA, its contractors,
and the BOR. An inventory of geotechnical records reviewed by ERM
is included with this report as Attachment 1. The geotechnical
conditions pertaining to the site are described in the paragraphs below.

Historical Building Foundations

The Remedial Action Report prepared by the BOR (March 1999),
identified areas outside the tailings pile footprint that reportedly
contained the remnants of historical mill and smelter buildings. Most of
these buildings were located in the northeast corner of the property.
The original above-ground structures were removed by EPA, under an
emergency response action. However, the foundations and basements
of these structures remain on site. During remediation activities, the
foundations of some of these buildings were temporarily uncovered,
their locations were surveyed, and clean soil was placed back over
them. The survey results pertaining to these historical structures are
shown on the “Record Drawing” included with this report as
Attachment 2.

During redevelopment of the site, the presence of these historical,
below-grade structures will need to be considered. New structures will
either need to be placed on sufficient fill to bridge across the old
concrete structures, or the old structures will need to be removed to
facilitate site grading and construction of new buildings. The lateral
extents and depths of these buried structures should be confirmed in
the field to help consfruction contractors incorporate these findings into
their expected demolition (if needed) and redevelopment costs.

CERCLA Repositories

The Technical Specifications for site remediation defined two
repositories for placement of affected soil and tailings prior to capping.
These areas were referred to as the South and North Repositories. The
approximate locations of these repositories are shown on the drawing
in Attachment 3. The specifications note that the repositories were to
receive excavated tailings and contaminated soil from site areas closest
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to each repository. These materials were to be placed in a controlled
manner, which included spreading the materials in horizontal lifts
between 8 and 12 inches thick, and compacting the materials to at least
92 percent of the laboratory density (assumed to be Standard Proctor
Test).

The results of soil placement and field compaction are typically
recorded and summarized in a project completion report. However,
ERM has not been able to find a report of this type that demonstrates
that these specifications were met. The BOR Remedial Action Report
(1999) refers to a “Final Construction Quality Control Report;” however,
a project representative at the BOR could only locate an incomplete,
draft, electronic file of this document, which was apparently never
completed.

ERM discussed the placement of materials in the repositories with Mr.
Mark Day, who was the UDEQ engineer that oversaw the construction
work on behalf of the State. Mr. Day indicated that the materials were
generally placed in the repositories as described in the specifications.
He noted that only small amounts of vegetative matter were placed in
the repositories, and no large debris was placed beneath the cap that
may have resulted in large void spaces.

Based on the specifications and input from Mr. Day, ERM expects that
the materials placed in the repositories will likely have different
geotechnical characteristics than other areas of the tailings. The
repository material may have greater strength characteristics, if they
were placed as controlled fill; or they may be weaker because they have
not been in place for as long as some of the original tailings. Therefore,
future geotechnical investigations for site redevelopment should
include some additional soil borings and sampling in the areas of these
repositories to confirm site conditions.

Protection of Cap

During redevelopment, the loads placed on the cap must not be too
excessive that they damage the geosynthetic materials comprising the
cap. Itis expected that some additional fill material will be placed over
the existing two feet of cover soil, and that building footings may be
placed both above and through the liner in various areas. All footings
placed above the liner should be a minimum of two feet above the
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geosynthetic materials, and any penetrations through the liner will
require tes to preclude rainwater from entering the contained tailings.

A technical paper prepared by Mr. Michael Christianson of the BOR
(Christianson, 2001) indicated that the minimum crush strength of the
geonet drainage layer was designed to support up to 30 feet of
overlying soil. Hence, the expected placement of fill materials and
structural loads on the tailings pile is not expected to pose a detrimental
impact to the cap as long as the loads are less than approximately 3,000
pounds per square foot (psf) (assuming a conservatively low soil unit
weight of 100 pounds per cubic foot [pcf]). The actual crush strength
(i.e., compressive strength at yield) for geonet materials similar to that
specified for this site is about 20,000 psf; however, the in-plane flow rate
of the geonet can be reduced at lesser pressures.

Ground Water Management

The site ground water levels may influence site development in low-
lying areas, such as around the wetlands. The water table elevation on
the south side of the site is approximately equal to the water level in the
Jordan River and wetlands. Hence, redevelopment in the low-lying
areas will either require imported fill to build up the area around the
wetland, or dewatering of excavations and drains for structures below
the water table.

The presence of residual water within the mill tailings covered by the
multi-layer cap may also affect redevelopment. The current thickness
of the saturated tailings is unknown. At the time of closure, the water
level within the tailings was reported to be about two feet thick,
according to the BOR’s “Liquefaction Potential and Slope Stability”
report (BOR, 1993). However, the thickness of the saturated tailings
may have been greater in other areas of the site according to other
sources. The thickness of the saturated tailings can influence the
potential for consolidation settlement, as described later in this report.
The geotechnical investigations to be performed for redevelopment
should assess the current water level within the capped tailings.

Slope Stability

Slope stability analysis was performed by the BOR for various static
and dynamic loadings (BOR 1993). Four specific conditions were
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evaluated for the most critical slope relative to placement of materials
on the tailings pond for closure. The calculated factor of safety (FS) for
each scenario is also shown; FS values greater than one suggest a stable
condition, while FS values less than one suggest instability.

1) Static conditions - FS=2.0

2) Static with heavy equipment load on edge of slope ~ FS=1.8
3) Earthquake load without liquefaction ~ F5=1.4

4) Earthquake load with liquefaction - FS=0.64 to 0.97

The 3H:1V slopes that were modeled by the BOR were determined to be
stable under all scenarios except for that of liquefaction. The site was
determined by the BOR to be susceptible to liquefaction, which would
result in a slope failure with a failure plane occurring approximately 60
feet back from the top of slope. Hence, a set back of 60 feet has been
recommended by the BOR for any redevelopment of the site. Also, the
150-foot set-back at the toe of the slope along the Jordan River was
established to preclude impacts to the Jordan River, if a sufficient
earthquake occurred to cause liquefaction. These set backs should be
observed unless new data are obtained and a new stability analysis
performed that shows that the off-sets may be modified.

~ Upon re-evaluation of the saturated tailings during the redevelopment

investigations, the slope stability model may be re-evaluated for
potential failure due to liquefaction. The slope stability model should
also be checked based on the additional loads to be placed near the top
of the slopes as a result of redevelopment. A new slope stability
analysis was not performed as part of this evaluation, as the
information presented by the BOR is sufficient to demonstrate that the
slopes are generally adequate to allow redevelopment, as long as the
off-set conditions are observed.

Soil Bearing Capacity

The ultimate bearing capacities for typical strip- and spread-footings
have been calculated by ERM for the cover soil overlying the cap and
the recompacted tailings beneath the cap. The range of ultimate bearing
capacities for the strip footings is 6,400 to 8,500 psf, and the range for
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spread footings is 6,800 to 9,600 psf. The ultimate bearing capacity is a
function of the size and shape of the footing and the characteristics of
the soil above and below the footing. We have assumed that the base of
the footings will be at least three feet below the ground surface to
protect against frost heave. ERM’s calculations are presented in
Attachment 4. Typical precautions should be made to prevent the
percolation of rainwater beneath the footings.

The recommended factor of safety for bearing capacity calculations is 2
to 3, and is based on the level of safety desired. The lower end of this
range is typically adequate for residential structures. Using an average
FS of 2.5, the allowable bearing capacities may range from about 2,500
to 3,400 psf for strip footings, and 2,700 to 3,800 psf for spread footings.
These bearing capacities are generally sufficient for the types of
structures proposed for the capped areas of the site.

The potential building loads and pressures for one through four story
structures are show on Table 1 below for various structure types
proposed for the site.

Table 1 - Maximum Loads Expected from Proposed Structures

Structure Description Column Load Continuous Wall Floor Slabs on
(int/ext) Load Grade

One Story

Commercial 50/25k 25k/ft 150 psf

Residential 20k 1.5k/ft 100 psf
Two Story

Commercial 210/110 k 4.0k/ft 150 psf

Residential 45k 25k/ft 100 psf
Three Story

Commercial 370/220 k 4.0k/ft 150 psf
Four Story

Commercial 590/325 k 40k/ft 150 psf
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Assumptions:
Commercial Buildings: (30°-0" x 30" bays, Composite steel fame @ floors and open web Joist @ roof)
Dead Load: Floor 80 psf
Roof 20 psf
Live Loads: Floor 80 psf (office)+ 20 psf (partitions)
Roof 30 psf (Snow)
Walls (Metal Studs Brick Veneer -16'-0” height Story)
1 story 2.5 kips
24 story 4.0 kips
Residential {20°-0” x 20’-0” max bays, Wood framing @ floors and rcof)
Dead Load: Flootr 20
Roof 15 psf
Live Loads: Floor 40 psf + 10 psf (int. partitions)
Roof 30 psf (Snow)
Walls (Wood Studs w/ Stucco-10/-0" height Story)
1 story 1.5 kips
2 story 2.5 kips

Also, in regard to bearing capacity strength, Mr. Mark Day noted that
the rounded nature of the tailings particles is such that in a confined
state the tailings can demonstrate reasonable strength and bearing
capacity; however, when they are not confined, they tend to move
around like stacked marbles. Hence, it is recommended that structural
footings be founded on materials above the cap to the extent possible,
as installation of footings on the tailings may cause movement of the
rounded tailings particles.

Soil Settlement

ERM has estimated the potential amount of settlement that may occur
in the tailings and underlying saturated soil as a result of site
redevelopment. There are two primary types of settlement that may
occur: 1) elastic deformation or collapse of air-filled voids, which occurs
almost immediately after a load is placed on the soil; and 2)
consolidation settlement, which occurs over a longer period of time as
pore water pressure is relieved from fine-grained soils (silts/clays).
This latter type of consolidation settlement can be detrimental to
infrastructure development because it can cause structural damage over
one or more years. Hence, we focused our attention on this type of
settlement. ERM’s settlement calculations are presented in

Attachment 5.

We have estimated the consolidation settlement from the original
remediation load placed on the tailings and native clay in 1997 to be as
much as 0.65 to 0.94 feet. It is unknown whether this consolidation has
actually occurred, as no survey monitoring has been performed to
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observe cap settlement. Itis also unknown whether consolidation from
the remediation loading is complete or still occurring.

The additional settlement that may occur from placement of more fill
above the tailings has been estimated to range from 0.05 to 0.39 feet,
depending on the saturated thickness of the tailings and the amount of
fill material placed above the cap. Table 2 summarizes the calculated
settlement amounts that may occur under a combination of conditions.

Table 2 - Range of Settlement Amounts Due to Redevelopment Loads

Thickness of fill Assume 2-feet of  Assume 10-feet of

placed above existing  saturated tailings saturated
cap tailings
5 feet 0.05 feet 0.08 feet
10 feet 0.10 feet 0.15 feet
20 feet 0.19 feet 0.28 feet
30 feet 0.26 feet 0.39 feet

Because it is unlikely that more than 10 feet of so0il will be placed
anywhere on the cap, the potential settlement that may occur due to
redevelopment is very low compared with the amount produced from
the original remediation activities. Also, because the calculated
settlements are relatively small compared with the overall thickness of
the unsaturated tailings and compacted fill, consolidation settlement is
not expected to preclude development on the cap. Refinement of these
calculations can be performed following a geotechnical investigation
and measurement of actual water levels in the tailings.

In regard to structural loads, the placement buildings on the cap is not
expected to result in consolidation settlement, because the 30- to 60-foot
thickness of the unsaturated tailings will attenuate the small footing
loads such that they will have little if any influence on consolidation.
Settlement beneath building footings is expected to occur soon after the
loads are applied as the unsaturated voids collapse (if any) under the
weight of the new loads. Differential settlement, for similar reasons, is
not expected to preclude redevelopment nor require excessive measures
to protect the structures.
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Other Protective Measures

Redevelopment activities will need to account for the presence of a
1400-foot-long interceptor trench located along the eastern side of the
tailings pile, outside the capped area. The interceptor trench contains a
30-mil PVC liner on the downgradient side and a perforated pipe near
the trench base. This trench intercepts shallow ground water flowing
from east to west on the east side of the site, and diverts it to the
wetland area on the south side. Excavations and other development
activities will need to be performed in a manner that does not penetrate
this feature. The approximate location and dimensions of this trench
are shown on the drawings in Attachment 6.

CONCLUSIONS

Based on the findings of this preliminary geotechnical evaluation, we
do not anticipate any geotechnical conditions that would create an
unreasonable financially burden to redevelopment of the property as
planned by your group. Also, we do not expect site conditions to
require excessive measures to prepare the structural footings (e.g., piles
or thick structural fills). We have identified some areas where
additional information is needed, such as where old mill building
foundations still exist. You may want to work around these areas to
create open space rather than remove the old footings and basements.

It is noted that this evaluation is considered preliminary, as the findings
are based entirely on geotechnical data and field observations made by
other parties. However, the data used appear to be reasonable. Based
on the preliminary calculations and factors of safety used in our
evaluation, there would have to be significant deviations from the
existing data before redevelopment would become problematic. If
deviations are discovered, they would most likely be in isolated areas
where the development plans could be adjusted to compensate for these
conditions.

As we have discussed, we recommend that as you move forward with
redevelopment, and the design concepts become solid, that we perform
a design-phase geotechnical investigation to verify the conditions
described herein, and collect soil and tailing samples for further testing.
A site map showing potential locations for 12 soil borings is included
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Mr. Ben Magelsen
February 4, 2004
Page 13

with this report as Figure 1. These new data will be used to refine the
geotechnical calculations for use by the structural engineers for building
design. Given the current data, the geotechnical parameters for
structural design will likely be similar to those for other developments
in this area of the Salt Lake Valley.

We expect that this information will be helpful as you plan toward
redevelopment of the Sharon Steel Site. If you have any questions,
please contact us at (801)595-8400.

ERM Rocky Mountain, Inc.

David S. Wilson, P.E., P.G.
Principal
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Bearing Capacity Calculations
Define q{ult) per attached Figure 11-1

Cover Soil on Cap
Phi = 28 degrees

Soil Data
Density = 105 pcf
D= 3 feet
Ng= 18
Ny = 13
Assume C=0
Strip Fooling
Width (B in feet) q(ult) in pcf (rounded)
1.0 6,400
1.5 6,700
2.0 7,000
Spread Footing
Width (B in feet) q{ult) in pcf (rounded)
2.0 6,800
3.0 7,300
4.0 7,900

Recompacted Tailings (below cap)
Phi = 30 degrees

Density = 110 pcf

D= 3 feet
Ng = 20
Ny = 17
Assume C=90
Strip Footing
Width (B in feet) q(ult) in pcf (rounded)
1.0 7,500
1.5 8,000
2.0 8,500
Spread Footing
Width (B in feet) q(ult) in pef (rounded)
20 8,100
30 8,800
40 9,600

Page 3 of 4
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Settlement Calculations
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Settlement Calculations

Estimate settiement due to consolidation of saturated tailings/clay
due to original remediation activities and new fill for redevelopment

Consolidation due to Remediation Loading
Effective Stress Profile and Consolidation Calculations (Sat. Tails 2 feet)

Soil Profile Date
Soil Description

New Fili Soil
Compacted Tails
Uncompacted Tails
Saturated Tails
Native clay
Sand/gravel

Compacted Tails (new load)

Uncompacted Tails
Saturated Tails
Native clay
Sand/gravel

Consolidation Calculation

dH (tail) = 0.09
dH (clay) = 0.56
dH (total) = 0.65

(pcf)
110

110
85
92
81

feet
feet
feet

Unit WE. Thickness

i)
Varies (5, 10, 20, 30)
34 (ave.)
17 (ave. 12 10 22 feeat)
2 (may be as much as 10 feet)
4 (ave.)
Base Stress Mid-layer Stress
(psh) (psf) Ce €0
3,740
1,445
1,504 1,475 0.15 0.85
1,579 1,541 05 0.9
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Consolidation due to Remediation Loading
Effective Stress Profile and Consolidation Calculations (Sat. Tails 10 feet)

Soil Profile Date
Soil Description

New Fill Soil
Compacted Tails
Uncompacted Tails
Saturated Tails
Native clay
Sand/gravel

Compacted Tails (new load)

Uncompacted Tails
Saturated Tails
Native clay
Sand/gravel

Consolidation Calculation

dH (tail) = 0.43
dH (clay) = 0.52
dH (total) = 0.94

(pch)
110

110
85
92
81

feet
feet
feet

{f)

Unit Wt. Thickness

Varies (5, 10, 20, 30)
34 (ave.)

17 {ave. 12 to 22 feet)
10 {may be as much as 10 feet)

4 (ave.}
Base Stress Mid-layer Stress
(psf) (psf) Cc g0
3,740
1,445
1,741 1,593 0.15 0.85
1,815 1,778 0.5 0.9
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Consolidation due to Redevelopment
Effective Stress Profijle and Consolidation Calculations (Sat. Tails 2 feet}

Soif Profile Date
Soil Description Unit W&, Thickness
(pch)  (ft)
New Fill Sail 110 Varies (5, 10, 2¢, 30)
Compacted Tails 110 34 (ave.)
Uncompacted Tails 85 17 (ave. 12 to 22 feet)
Saturated Tails 92 2 (may be as much as 10 feet)
Native clay 81 4 (ave.)
Sand/gravet
Base Stress Mid-layer Stress
{psf) {psf) Ce €0
New Fill (8" 5 550
New Fill (10") 10 1100
New Filt {20") 20 2200
New Fill (30) 30 3300
Compacted Tails 3,740
Uncompacted Tails 5,185
Saturated Tails 5,244 5,215 0.15 0.8
Native clay 5,319 5,281 0.5 0.85
Sand/gravel
Consolidation Calculation
Soail Qverburden (5')
dH (tail) = 0.01 feet
dH (clay) = 0.05 feet
dH (total) = 0.05 feet
Soil Overburden (107
dH (tail) = 0.01 feet
dH (clay) = 0.09 feet
dH (total) = 010 feet
Soil Overburden (207)
dH (tail) = 0.03 feet
dH (clay) = 0.16 feet
dH (total) = 0.19  feet
Soil Overburden (30"}
dH {tail) = 0.04 feet
dH (clay) = 0.23 feet
dH (total) = 028 feet
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Consolidation due to Redevelopment
Effective Stress Profile and Consolidation Calculations {Sat. Tails 10 feet)

Soil Profile Date
Soil Description

New Fill Soil
Compacted Tails
Uncompacted Tails
Saturated Tails

Native ciay

Sand/gravel

New Filt (5) 5
New Fill (10" 10
New Fill (20 20
New Fill (30" 30

Compacted Tails
Uncompacted Tails
Saturated Tails

Native clay

Sand/gravel

Consolidation Calculation

Soil Overburden (5

dH (tail) = 0.04
dH (clay) = 0.04
dH (total) = 0.08
Soil Overburden (107

dH (taif) = 0.07
dH {clay) = 0.09
dH (total) = 0.15
Soil Overburden (20')

dH (tail} = 0.12
dH (clay) = 0.16
dH (total) = 0.28
Soil Overburden {30

dH (tail) = 0.17
dH (clay) = 0.22
dH (total) = 0.39

Unit Wt. Thickness

(pch)  (fO)
$10  Varies (5, 10, 20, 30)
110 34 (ave))
85 17 (ave. 12 to 22 feet)
92 10 {may be as much as 10 feet)
81 4 (ave.}
Base Stress Mid-layer Stress
(psf) (psf) Ce eo
550
1100
2200
3300
3,740
5,185
5,481 5,333 0.15 0.8
5,555 5,518 g5 0.85
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
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TABLE 8-3 Typical Values of the Comprassion Index C,
Soil Lo

Naormally consolidaled medium sensitive clays 021605
Chicngo sihty clay (CL) G503
Bosion blue eloy (CL) 03to 05
Vicksburg buckshot clay (CH) 05106
Swedish medium sensitive Slays (CL-CH) tiod :
Canadian Leda clays {(CE-CH) T4
Mexico City-clay (MH) Twid
Orgenic clays (OH) 4and up
Peats (Pf) 10to 15
Organic silt and clayey silts (ML-MH) 15w4.0
-San Francisce Bay Mud (CL) 041012
San Franciseo Old Buy clays {CH) 07009
Bangkok clay {CH) 04

8.12 STRESS DISTRIBUTION

In the previous sections of this chapter when we calculated setdé

ments, the increase in siress Ao caused by an applicd load was given. In
this section, we shall show you how to estimate the stresy increase in thc " -t 4 -

soil due to boundary or surface loads.

Suppose a very large area such as a subdivision or shopping mall is to’ N

be filled with several metres of select compacted matenal. In this instapce,
the loading is one dimensional, and the stress increase felt at depth would
be 100% of the applied stress at the surface. However, near the edge or end -

of the filled area you might expect a certain amount of attenuation of

stress with depth because no stress is dpplied beyond the edge. Likewise,

with a footing of limited size, the applied stress would dissipate rather - i

rapidly with depth.

One of the simplest methods (0 compute the distribution of stress

with depth for a loaded arca is 10 use the 2 ¢o [ (2:]) method. This is an
empirical appgoach based on the assumption that the area over which the
laad acts increases in a systernatic way with depth. Since the same vertical
force is spread over an increasingly larger area, the onit stress decreases
with_depth, as shown in Fig. 8.1%. In Fig. 8.19a, a strip or continuous
footing is seen in elevation view. At a depth z, the enlarged area of the
footing increases by 'z /2 on cach side. The width at depth z is then B+Z
and the stress o, at that depth is

fo o lond _ o(BXY
f{B+2yxl (B+:z2)xl

(8-22)
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Attachment 6
Existing Interceptor Trench Drawings
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