
HOMESTAKE MINING COMPANY
P.O. BOX 98

GRANTS, NEW MEXICO 87020
(505) 287-4456

July 26, 1994

UPS CONTROL NUMBER: D006 1193 591

U.S. Nuclear Regulatory Commission
Division of Waste Management, MS5E2
Attn. Mr. Joseph J. Holonich, Chief
High Level Waste and Uranium

Recovery Projects Branch
11555 Rockville Pike
Rockville, MD 20850

Re: License SUA-1471 Docket No. 40-8903
Groundwater Corrective Action Plan Modifications - Construct New Lined Evaporation
Pond

Dear Mr. Holonich:

This letter is written to notify the Nuclear Regulatory Commission (NRC) that Homestake
Mining Company of California wants to improve the Groundwater Corrective Action Plan at the
Grants' Mill site by constructing and operating a dual lined evaporation pond. This evaporation
pond has been designed to meet all 10 CFR 40 Appendix A Criterion 5 regulations. Location of
the new evaporation pond is due west of the currently operating evaporation pond. A second
evaporation pond is required so as to more expeditiously carry out the Groundwater Corrective
Action Plan. Homestake is also reviewing additional treatment systems, such as reverse osmosis.

The new evaporation pond point of compliance will be the leak detection/drainage layer.
Pond liner construction is a 60 mil (HDPE) primary liner, geonet leak detection/drainage layer and
40 mil (HDPE) secondary (bottom) liner. Operating plan for this evaporation pond is attached.
Briefly it states that should water be detected in the leak detection system, it will be sampled and
if determined to be evaporation water, a plan will be devised to repair the primary liner.

Final reclamation shall consist of movement of liner and dike material to small tailing
impoundment. Underlying soils will be sampled for radium-226 content and if above site standard
of 5.5 pCi/gram plus 5 pCi/gram, soils will be excavated and placed on the small impoundment.

Attached is the Specification for Installation of Evaporation Pond Liner (Specification
#42510.S2) which specifies non-destructive testing and destructive testing. Stability analysis was
completed for the evaporation pond dike with a factor of safety of 1.54.
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Mr. Joseph J. Holonich, Chief
July 26, 1994
Page 2

The evaporation pond design has been approved by the State of New Mexico, State
Engineer Office. See attached approved permit to Construct a Flood Control Dam (Evaporation
Pond). Also, the State of New Mexico Environment Department, Ground Water Section is
currently reviewing the application for a new evaporation pond. Public notice did not result in a
request for public hearing and approval is expected in the near future.

Homestake is scheduling a September 1, 1994 date to start evaporation pond number 2
construction. Should you have any questions please contact me at (505) 287-4456.

Sincerely,

HOMESTAKE MINING COMPANY

F. R. Craft

Resident Manager

FRC:jg

Attachments: Specification #42510.S2
Permit to Construct a Flood Control Plan

xc: Ken Hooks (USNRC)
Harold Barnes
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STATE OF NEW MEXICO

STATE ENGINEER OFFICE
SANTA FE

ELUID L MARTINEZ June 23, 1993 BATAAN MEMORIAL BUILDING. ROOM 101
State Engineer POST OFFICE BOX 25102

SANTA FE. NEW MEXICO 87504-5102

Homestake Mining Company
P.O. Box 98
Grants, New Mexico 87020-0011

Re: File 4598

Greetings:

Enclosed is your copy of the above-numbered Permit to Construct a
Flood Control Dam which has been approved subject to the attached
conditions of approval.

Please note that Proof of Completion of Works shall be due on or
before June 30, 1998.

Sincerely,

Eluid L. Martinez
State Engineer

By: ý 'dKent W. Breese, Engineer
Water Rights Division

KWB: eg
encl.



CONDITIONS OF APPROVAL

File No.: 4598
Permittee: Homestake Mining Company

1. The qualifications of a professional engineer registered in
New Mexico, who is to supervise construction, shall be
submitted to the State Engineer for review and approval.

2. Construction of the evaporation pond shall be in accordance
with approved plans and specifications. Any modification of
the approved plans and specifications or design changes must
be approved in writing by the State Engineer prior to
undertaking such modifications.

3. Upon completion of the construction, the engineer shall submit
to the State Engineer;

a. a completion report which shall include description of
problems encountered and their solution; summary of
materials test data and construction photographs;

b. as-built drawings (if any changes were made from
originals; and

c. a certificate that the pond, as constructed, is safe for
the intended use.

4. No deposition of fluid into the reservoir shall be undertaken
without prior written permission of the State Engineer.

5. In accordance with the State Engineer Office Order No. 140,
dated June 10, 1987, and NMSA Section 72-2-6 effective July 8,
1987, appropriate fees will be charged for any State Engineer
personnel inspections made during or upon completion of
construction.

6. Proof of Completion of Works shall be filed on or before June
30, 1998.

Date of Approval: 4/•/K z5 /999-

Eluid L. Martinez
State Engineer

By:__
Kent W. Breese, Engineer
Water Rights Division



HOMESTAKE MINING COMPANY OF CALIFORNIA
GRANTS RECLAMATION PROJECT

Operating Plan
Evaporation Pond 2 (Dual Liner)

DP-725 Modification

This is the Operating Plan while water is discharged into the
evaporation pond and the evaporation pond contains over two feet
of water.

Leak detection sumps will be monitored once a month, with a quarterly report to N.M.
Environmental Department, for the first year and if no leakage is noted then monitoring will
continue on a quarterly frequency. If water is detected a report will be compiled detailing
specific conductivity and volume of water. The water will be pumped from the leak detection
sump into the lined evaporation pond. Should the water return to the leak detection sump the
water will be analyzed to determine if it is evaporation pond water or other water. If water
analysis indicates evaporation pond water a plan will be developed to repair primary liner. As
a possible contingency plan, if a leak is detected, collection well water could be routed to
evaporation pond 1 or reduced to accommodate liner repairs.

Water elevation measurements will be taken once a week and recorded into a permanent
record.

Evaporation sprays will be operated as water level and weather allow for most favorable
evaporation.

050994 FRC



STABILITY ANALYSIS

EVAPORATION POND #2

HOMESTAKE GRANTS PROJECT

CALCULATION METHOD: Simplified Bishop

COMPUTER CODE: STABL5

CONDITIONS ANALYZED:

1) Highest cross-section (Dike on southwest side)

2) Pond level at maximum pool of elevation 6580

3) Phreatic surface in dike assumed to extend at
elevation 6580 horizontally through dike to
outslope surface, then along outslope to toe
then along ground surface (fully saturated dike
and foundation - conservative)

4) Earthquake peak acceleration of 0.1g

5) Dike fill placed at 95% maximum dry density, or
99.5 pcf for clay-sand mix

RESULTS:

1) Minimum factor of safety under pseudostatic load
conditions: 1.15

2) Minimum factor of safety under static load
conditions: 1.54



SPECIFICATION

FOR

CONSTRUCTION OF EVAPORATION POND #2
AND APPURTENANT FACILITIES

HOMESTAKE MINING COMPANY OF CALIFORNIA
GRANTS PROJECT

NEW MEXICO

SPECIFICATION # 42510.S1

REVISION 0

MARCH 29, 1994

Prepared by
AK GeoConsult, Inc.

SPC42510.S1
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Spec. 42510.S1, Revision 0

PART 1 - GENERAL

1.1 Project Description

Homestake Mining Company of California will construct a second evaporation pond (EP2) at its Grants, New

Mexico site as part of its reclamation plan for the uranium mill and tailing piles on that site. The evaporation

pond will have a storage capacity of approximately 317 acre-feet for temporary retention and evaporation

of contaminated ground water. The pond will be constructed in an area of alluvial soil between the first

evaporation pond (EP1) and the brine ponds. EP2 will be constructed to incorporate the west dike of EP1

and the east dike of the brine ponds into the new pond containment dikes.

The contaiment dikes will be constructed of alluvial sands and clays excavated from the pond basin within

the containment, other soils within 3000 feet distance of EP2 as designated by the Owner, or a combination

of these. The final excavation and fill surfaces within the pond area will be prepared for installation of a

double liner system to be installed by another contractor. At five locations along the north dike inslope,
sumps will be excavated to collect leakage, and concrete anchors will be constructed to secure leakage

detection/ collection pipes. A liner-membrane anchor trench will be excavated in the dike crest and then

backfilled after the pond liner has been installed by others.

At the pump station on the north dike, three reinforced concrete pads for pump foundations and a concrete

rim around the pump station will be constructed. Electrical conduit, pump mounts, and HDPE channel will

be installed during the construction of the concrete pads.

1.2 Included Work

The work covered in this specification is required to construct the pond structure and the pump station

foundations and to prepare surfaces for the liner. The Include Work consists of:

a) Site preparation: Clearing vegetation, foreign materials, pipe, hose, electrical cable and

poles from the area to be excavated or filled

b) Excavation: Excavation of soil where existing ground surface is above design grades or

where existing materials have unacceptable properties, and excavation/ backfill of pond

liner anchor trenches

SPC42510.S1



Spec. 42510.S1, Revision 0

c) Fill: Placement and compaction of excavated soil in locations where existing surfaces are

below design grades or existing materials must be replaced

d) Liner base preparation: Final grading and rolling of surfaces to be covered by liner

e) Pump station construction: Excavation, subgrade compaction; forming, reinforcing mat

fabrication, HDPE channel for attaching liner to pads, concrete placement for three mat

foundations for pumps and the rim around the pump station; and -electrical conduit

Installation in the pump pads and pump station fill

Gravel placement on roadways: Placement and compaction of minus 2.0 inch gravel on

the dike crests and designated roadways leading onto the pond dikes

g) Construction of concrete anchors at five locations along the north dike crest.

1.3 Related Work Performed by Others

a) Liner Installation - Liner materials and installation will be provided by a separate contractor.

b) Earthwork and liner quality control.

c) Initial and final land surveys of pond location, lines and grades

1.4 Responsibilities

a) Homestake Mining Company (HMC): HMC, the "Owner", will evaluate bids and award all

contracts for the Included Work and Related Work, will provide controlled access to the

work site, will make available construction water at a location on the mill property and will

approve and make payment for work performed under this specification. The Owner will

perform surveys to verity finished lines and grades and excavation and fill quantities.

b) AK GeoConsult, Inc. (AKG): AKG, the "Engineer," will review or inspect and advise the

Owner on the acceptance of the Included Work. The Engineer will determine and evaluate

quality control measures for the Owner that will include field density testing, laboratory

testing of concrete, and testing of the liner.

SPC4Z510.S1 2



Spec. 42510.S1, Revision 0

c) Contractor shall provide all equipment, materials, labor and supplies and perform all work

necessary to accomplish the Included Work. Contractor shall be responsible for the safety

of Its job site and of all personnel and equipment which it employs on the job site.

Contractor shall be responsible for controlling lines and grades of excavation, fill, and

finished earth and concrete surfaces.

1.5 Definitions

Compactors, heavy: Self-propelled or towed compaction machinery including rubber-tired rollers,

tamping foot (sheep's foot) rollers, and smooth drum vibrating compactors weighing in

excess of 5000 lbs. and controlled by a mounted operator.

Compactors, light: Vibrating or tamping compactors weighing less than 5000 lbs. and controlled

by a walk-behind operator.

Disposal area: The area on the south end of the small tailing pile designated for disposal of

vegetation and foreign material.

Fines: Mineral particles (soil or tailings) passing the #200 U.S. Standard sieve; i.e. smaller than

0.075 mm grain size.

Foreign material: Any solid material that is not natural soil. Includes wood, iron and steel, plastic,

rubber, glass, ceramic and concrete.

HDPE: High-density polyethylene

Job site: The location of Evaporation Pond #2 as well as all access routes, borrow areas,

equipment laydown locations and storage areas on Owner property used in Included Work.

Uner: A man-made barrier with very low permeability that blocks liquid flow from the evaporation

pond, composed of natural or synthetic materials

Native soil, natural soil: Naturally-occurring alluvial or residual soils existing below and at ground

surface around the job site; consisting of gravel, sand, silt and clay materials.

SPC4?.510.Si 3
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Sand: Mineral particles with grain sizes between #200 and #4 sieve (0.075 mm to about 5 mm).

Small tailing impoundment, small tailing pile: The pentagonal-shaped earthfill structure located

east of Evaporation Pond #2 and south of the large tailing pile.

Soil classification: Soil descriptions based on grain size distribution and plasticity in accordance

with the Unified Soil Classification System (USCS). Expected classifications of soils in the

pond area are:

SP - poorly-graded sand with less than 5% fines

SM - silty sand composed of 12-50% silt fines and 50% or more sand

SC - clayey sand composed of 12-50% clay fines and 50% or more sand

SP-SM - sand with 5-12% silty fines

ML - more than 50% fines that classify as silt, according to reference b, and liquid limit less

than 50

MH - same as ML except liquid limit 50 or more

CL - more than 50% fines that classify as clay, according to reference b, and liquid limit less

than 50

CH - same as CL except liquid limit 50 or more

Tailings: Solid byproduct of uranium ore milling, consisting of particles of primarily silicate minerals

1.6 References

a) ASTM D 1557-78 "Standard Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregrate Mixtures Using 10-lb (4.54-kg) Rammer and 18-in. (457-mm) Drop", Vol 04.08,

1988 Annual Book of ASTM Standards

b) Casagrande, A., 1948, "Classification and Identification of Soils," Transactions of the

American Society of Civil Enoineers, Vol. 113, P. 901.

1.7 Ust of Drawings

The following drawings are incorporated into this specification by reference:

#42510-0 Title and Index Sheet

SPC42510.S1
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#42510-2 Earthwork Plan of Evaporation Pond #2

#42510-3 Cross-Sections of Evaporation Pond #2

#42510-4 Pump Station Plan and Details, Evaporation Pond #2

#42510-5 Plan of Evaporation Pond #2 Liner

#42510-6 Liner Details, Evaporation Pond #2

PART 2 - EXECUTION

The Contractor shall perform the following work:

2.1 Site Preparation

The Contractor shall remove vegetation, pipes and hoses, electrical cables and poles, and foreign material

from the areas of excavation and fill, as shown on Drawing 42510-2, salvage useable materials as directed

by the Owner, and dispose of nonsalvaged material in the designated disposal area at the south end of the

small tailing pile. Any pieces of foreign material that are too small to be individually handled by earthmoving

equipment shall be removed by hand or excavated with the surrounding soil and placed in the disposal area.

The Owner and the Engineer, at their discretion, may permit some foreign material to be left in place if it will

subsequently be covered by at least 1.0 foot of compacted fill and if the subject material is small enough

in size and quantity that its presence will not significantly affect compaction or other subgrade requirements.

2.2 Excavation

After site preparation has been completed, the Contractor shall excavate soils to the design grades shown

on Drawings 42501-2 and 42501-3. Only excavated soil classified as SC, SM, CL or CH and free of

vegetation or foreign material shall be used as fill in the specified work, as described in Section 2.3. The

volume of soil excavation will exceed the volume of fill required to construct the pond and dikes. Soil that

is judged by the Owner or the Engineer to be unacceptable for fill shall be stockpiled in locations within 1000

feet of the excavation as designated by the Owner for later use on the site.

SPC42510.s1 5
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Equipment and methods appropriate for small excavations shall be used to excavate the sump pits at points

N2, N4, N6, N8, and N10 as shown on Drawings 42510-2, 42510-5, and 42510-6.

Tolerances for line and grade of final excavated surfaces shall be the same as those specified for finished

fill surfaces in Section 2.3.

After the dikes have been constructed and the liner installation contractor is ready to place liner, the

Contractor shall excavate trenches in the dike crests for anchoring of the pond liner system, as shown on

Drawing 42510-5 and 42510-6.

2.3 Fill

The Contractor shall moisture-condition, place and compact fill to construct the pond dikes as shown on

the drawings and as directed by the Owner. Soil used for dike-construction fill shall be classified as SM,

SC, CL, or CH; be free of visible vegetation or foreign material; and contain no particle larger than 3.0 inches

except that within 6.0 inches of the finished liner subgrade surface no particle in the fill shall be larger 0.5

inch. The fill shall be placed in lifts of not more than eight inches loose thickness and at gradients from

horizontal to not more than 10%. Each lift shall be moisture-conditioned, mixed, and compacted to achieve

in-place dry density of not less than 95% of maximum dry density as determined by ASTM D-1557-78.

No fill shall be placed on any surface that is saturated, frozen, or holding free water. No fill shall be placed

that contains ice or frozen soil. After any precipitation that causes ponding of water on the fill surface, the

water shall be drained and the surface shall be allowed to dry, then scarified and recompacted before the

next lift is placed. Throughout fill construction the fill surface shall be maintained to facilitate runoff and

prevent ponding. Within the pond area (inside the perimeter defined by the dike crest) ponded rain water

shall be removed.

The Owner, its Engineer, or its authorized testing service will perform field tests to determine in-place

densities and moisture contents of the fill. A minimum of one in-place density test for each 2000 yards of

fill will be conducted. If any portion of the fill fails to meet the required density, that portion shall be

recompacted until it achieves the minimum required density.

6SPC42510.s1
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Finished fill surfaces shall meet the following minimum acceptance criteria for line and grade:

Pond corners at crest centerline - specified New Mexico Grid coordinates +/- 1.0 foot.

Pond dike alignment - centerline not more than 1.0 foot departure from straight line connecting

crest corners established as above.

Crest elevation - elevation 6582 along the dike centedine, 6582.2 along inboard (pond side) edge,

6581.8 along outboard edge, with +/- 0.1 foot tolerance

Pond bottom - elevations and gradients as listed on Drawing 42510-2 and 42510-3, within + /- 0.1

foot for elevations and within +/- 0.001 for gradients

Pond slope (inside slope) gradient - 0.33 +/- 0.03 except for east pond slope where gradient shall

be 0.20 +/- 0.02

Outslope (outside slope) gradient -- 0.33 +/- 0.03

Pump station surface - North edge elevation (inside north rim) between 6582.0 and 6582.3, sloped

toward pond at 0.03 to 0.05 gradient and pond-side edge not less than elevation 6581.8.

As the liner is placed in the anchor trenches by the liner installation contractor, the Contractor shall backfill

these trenches. The backfill shall be placed in 8-inch loose lifts and compacted by wheel rolling with light

compactors. Each lift shall be moisture-conditioned, mixed, and compacted to achieve in-place dry density

of not less than 95% of maximum dry density as determined by ASTM D-1557-78. The Contractor shall

prevent contact between its earthwork equipment and the liner. If the liner is damaged by the Contractor,

it shall be repaired immediately and before any additional backfilling or compaction is performed.

2.4 Uner Base Preparation

The Contractor shall prepare all surfaces of the inside slope, pond bottom, leakage collection sumps, and

pump station for installation of the pond liner. Prior to liner installation by another contractor, the exposed

subgrade of the liner created by excavation (not fill) shall be scarified to a depth of at least 6 inches and

compacted to not less than 95% of Modified Proctor (ASTM D 1557) maximum laboratory dry density. Weak

SPC42510.Sl 7



Spec. 42510.S1, Revision 0

or compressible subgrades that cannot be satisfactorily compacted shall be removed and replaced with

properly compacted fill. All surfaces to be lined shall be smooth, free of all foreign and organic material,

sharp objects, or debris of any kind. These surfaces shall provide a firm, unyielding foundation with no sharp

changes or abrupt breaks in grade. Standing water or excessive moisture shall not be allowed.

Uner base preparation shall be accepted as satisfactory if the foregoing criteria are achieved and the

completed base surface has:

1) no indentations greater than 1/2 inch deep when crossed by rubber-tire equipment exerting

ground pressures of up to 300 psi,

2) no irregularities in the surface (surface roughness) greater than 0.1 (ratio of height to least-

width of any protrusion in the surface is less than 1 to 10), and

3) no visible foreign materials.

The prepared liner base shall be tested for the three foregoing preparation criteria by the Owner or the

Engineer at not fewer than 10 locations on the pond bottom and six locations on the inside slopes.

2.5 Pump Station Construction

2.5.1 Pump Foundations

The Contractor shall construct three reinforced concrete mat (spread) foundations for the evaporation spray

system pumps at the pump station on the north dike (Drawings 42510-2, -4). Each foundation shall be 2.0

feet thick with a mat of #4 steel reinforcing bar, ASTM A 615, Grade 60; and 8 anchor bolts, as shown on

Drawing 42510-4. Each foundation shall be 8.0 feet long and 6.0 feet wide from its top surface to 0.5 feet

below the top. From 0.5 feet below the top surface to the bottom surface each foundation shall be 10.0 feet

long and 8.0 feet wide, with 1.0 feet of these dimensions extending on all sides beyond the top edges of the

foundation. HDPE channel shall be imbedded in the top of the 1.0 foot extension of all sides of each mat,

as shown on Drawing 42510-4, to provide water-tight connection of the liner to the pump foundations.

The bottom elevation of each foundation shall be not less than 16 inches nor more than 18 inches below

the design elevation of the crest centerline. The excavation surface under each foundation shall be

compacted by light compactors to create a smooth, horizontal bearing surface.

SPC42510.S8 8
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Formwork shall consist of clean lumber, plywood, or both; and removeable metal form ties. Unes, levels

and measurements on the formworks shall be verified in the presence of the Owner or the Engineer.

Concrete used for pump foundations shall be mixed in accordance with ASTM C94 and shall contain Type

1 Portland cement per ASTM C150 and aggregates conforming to ASTM C33 that are free of spall-causing

deleterious materials. Water used In the mix shall be potable. The W/C ratio of the concrete shall be 0.44

maximum. Slump at point of placement shall be 1-3 inches.

The concrete of each foundation shall be placed in a continuous pour and pneumatically vibrated per ACI

309 after each lift of not more than 12 inches. The top surface shall be worked to a float finish deviating not

more than 1/4 inch from a planar surface at any point on the surface. The finished pour shall be kept moist

and covered with a moisture-retaining cover complying with ASTM C 171 for one week. Forms shall be

removed at least 24 hours after the pour.

The finished foundations shall satisfy the following requirements:

a) concrete compressive strength at 28 days: 4000 psi

b) maximum surface slope, along 8-foot top length: 0.25 inch

c) maximum surface slope, across 6-foot top width: 0.25 inch

2.5.2 Electrical Conduit Installation

The Contractor shall install electrical conduits from the north side of each pump foundation to the location

north of the pump station shown on Drawing 42510-4. Three conduits (two each 2 1/2-inch and one each

1-inch conduit) shall be installed within 1.0 feet of the north edge of each foundation, extending vertically

from at least 1.0 feet above final maximum station grade to at least 3.0 feet below design crest centerline

grade (not higher than elevation 6579.0). At the bottom end of each vertical section, each conduit shall have

a 90 degree elbow connecting to a straight horizontal section.

The conduits may be installed at the time of fill construction or in trenches excavated after fill construction.

If the Contractor elects to install the conduits after pump foundation construction, he shall take precautions

necessary to prevent disturbance of the foundations or their subgrades. If trenches are dug for conduit

installation, the material excavated from the trenches shall be used as backfill and compacted to specified

fill density (section 2.3) using light compactors. Conduit materials shall be supplied by the Owner.

SPC42510.S1 9



Spec. 42510.S1, Revision 0

2.5.3 Pump Station Rim

The Contractor shall construct a rim around the west, north, and east side of the pump station at the

locations shown on Drawing 42510-4. The rim shall extend at least 0.5 feet above the adjacent final grade

of the pump station and shall be not more than 1.0 feet wide at its base. The rim shall be either cast-in-

place or precast concrete segments and shall have beveled comers as shown on Drawing 42510-4. The

concrete shall meet the same requirements as those specified for the pump foundation concrete except that

the minimum 28-day compressive strength shall be at least 2000 psi. The Contractor may propose

alternative methods of construction for the Owner's approval.

2.5.4 Pump Station Final Grade

After installation of conduits and construction of pump foundations and the pump station rim, the Contractor

shall place and compact fill in the pump station area to establish the gradients shown on Drawing 42510-4.

The fill shall be placed and compacted to form a uniform north-to-south slope of 0.03 to 0.05 from the north

side of the pump station to the top of the north inside slope of the pond. Compaction shall be achieved

by light compactors.

2.6 Roadway Gravel Placement

After the liner has been installed (by others) the Contractor shall place gravel (USCS soil classification GW

or GP) with maximum size of 2.0 inches on the dike crests and access roadways shown on Drawing 42510-2

and 42510-5. The gravel cover on each access roadway shall extend from the bottom to the top of the

outslope along a road width not less than 15 feet nor more than 18 feet. The gravel cover on the crests

shall extend from the outer edge of the crest to the outer edge of the liner, where the liner enters the anchor

trench. Final gravel cover thickness shall be not less than 2 inches nor more than 4 inches. The gravel shall

be spread by dozer or grader and compacted by successive passes of this equipment to form a surface that

supports passage of equipment exerting ground pressures up to.300 psi.

2.7 Concrete Anchors for Leak Detection Sump Pipes

The Contractor shall construct concrete anchors at the top of the north dike inslope above points N2, N4,

N6, N8, and N10 to hold in place the HDPE leak-detection pipes to be placed at these locations by the liner

installation contractor. Anchors may be formed and cast in place or precast elsewhere and installed later.

SPC42510.Sl 10
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Each anchor shall be 1.0 feet thick, 2.0 feet wide, and 3.0 feet top length with one of the ends sloping

outward at 3H:1V, and a bottom length of 6.0 feet, as shown on Drawing 42510-6. Each anchor shall

contain one mat of #4 rebar, 12 inches on center each way. The rebar shall extend at least 3.0 inches

beyond the 3H:1V sloping end surface to provide for connection between the anchor and the clamp(s) to

be used to secure the pipe.

Concrete and rebar shall meet the material specifications of section 2.5.1 above.

PART 3 - QUALITY CONTROL

The Contractor shall take those measures necessary to achieve all requirements of Part 2 of this

specification. These measures shall include, as a minimum, the following:

3.1 Supervision

During all times that the Contractor's equipment or personnel are performing Included Work on the job site,

a Contractor supervisor shall be present to direct the work. The supervisor shall have experience,

satisfactory to the Owner, in the type of work being executed. The supervisor shall have on-hand at all times

a copy of the current revision of this specification and the drawings relevant to the work. The supervisor

shall have the authority to make decisions for the Contractor in all matters related to parts 2 and 3 of this

specification.

3.2 Line and Grade Control

The Contractor shall perform land surveying to determine that the specified lines and grades have been

achieved in accordance with the limits established in this specification and the construction drawings.

Ground control for surveys shall be based on established benchmarks and other control points on the

Owner's property. Elevations, alignments and gradients shall be surveyed as often as necessary to control

excavation and fill placement.

When the Contractor reports to the Owner that all Included Work has been completed, the Owner will

perform an acceptance survey to determine if line and grade requirements have been satisfied. The Owner

will survey the crest alignments and elevations and the slope gradients at intervals of not less than 200 feet

along the dike at locations selected by the Owner. The pond bottom elevations shall be measured along

SPC42510.S1 11
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the north-south lines (ridges and troughs) with north terminus points Ni-Nil on Drawing 42510-2, as a

minimum. The pump station elevations and gradients shall be measured at four north-south cross-sections

selected by the Owner. The pond corner coordinates will also be surveyed at this time.

3.3 Field and Laboratory Testing of Fill

Testing of fill materials and in-place density and moisture will be performed by a qualified materials testing

service contracted by the Owner. Field density on compacted fill will be performed not less than once per

2000 c.y. by the Sand Cone method, ASTM D 1556, as the primary method. If reliable correlations and

calibrations can be established in the first 10 density tests between nuclear methods for density (ASTM D

2922) and moisture (ASTM D 3017) and the Sand Cone method, the nuclear methods will become the

primary method and the Sand Cone method will be used thereafter on 10% of all subsequent tests as a

duplicate test for confirmation of nuclear testing results.

The fill material will be tested for moisture-density relationships and gradation/ classification at least once

per 10,000 c.y. of borrow soil.

3.4 Liner Base Preparation

The Contractor shall notify the Owner when liner base preparation has been completed. At that time the

Owner will conduct an inspection of the prepared surface with the Contractor and the liner-installation

contractor. The inspection shall include visual examination of the surface and both video and photographic

recording of the condition of the base, including traverses by a vehicle that exerts ground pressures of

approximately 300 psi. As a minimum, the traverses shall follow a square grid pattern not larger than 200

feet. Tire indentation depths will be measured by the Owner at locations that it deems appropriate, but not

fewer than 20 measurements will be made over the pond bottom and 10 measurements will be made on the

pond slopes.

3.5 Pump Foundations and Concrete Anchors

Pump foundation construction will be inspected by the Owner at several stages. Initially, the compaction

of the foundation base soil will be observed and, if judged necessary by the Owner, tested for In-place

density before forms are constructed. The specified elevations and maximum slopes of the forms shall be

measured by the Contractor and witnessed by the Owner prior to placement of rebar and concrete. Three

test cylinders of concrete, one from each foundation and a total of two for the concrete anchors, shall be
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obtained for strength testing by the materials testing contractor. The foundations will not be accepted until

the minimum acceptance criteria, described In Part 2, have been achieved.

PART 4 - DOCUMENTATION

4.1 Documentation by Contractor

The Contractor shall record and report, in a format acceptable to the Owner, the following information:

Daily journal containing list of equipment used, hours worked, reimbursable materials consumed or

used, and labor hours by wage category. The journal will also record Included Work tasks started,

completed, and in progress and the units of work accomplished (e.g., volume of excavation and fill,

area of final grading). Submit a copy to the Owner by the start of the next working day.

Daily Work Summary listing all pay items and quantities. Submit by the start of the next working

day.

Survey notes for line and grade control (verbally report results immediately, and submit copy to the

Owner within 24 hours)

Written notifications to the Owner of unexpected conditions, conditions that prevent conformance

with specifications, disputes over acceptance of Contractor's work. Verbally notify the Owner

immediately upon discovery or identification, submit in writing within 24 hours.

4.2 Documentation by the Owner

The Owner will create and maintain the following documentation that relates to the Included Work:

Field inspection notes of Contractor's performance, work accomplished, and variances from the

specifications observed by the Owner.

Records of all field and laboratory tests performed by the Owner and its testing service.

Photographic and video tape records of the Included Work.
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Chronological record of notifications to the Contractor of variances from specifications,

unacceptable work performance, discrepancies in payment quantities claimed by the Contractor,

and all related resolutions thereto.

Survey notes and calculations of the acceptance survey (section 3.2)

As-built drawings of completed work.

PART 5 - ACCEPTANCE

The Owner shall have sole discretion to accept in part or in full, or to reject in part or in full, the Contractor's

work. Acceptance or rejection will be based on the Owner's visual inspections (including those of its

Engineer and testing service), quality control data required under Part 3, and documentation required under

Part 4.

Upon identification of unacceptable work, the Owner will notify the Contractor of the deficiency. The

notification will include the location, extent, and description of the unacceptable work. Before proceeding

with additional work at that location the Contractor shall correct the deficiency by bringing the work into

compliance with specifications and drawings to the satisfaction of the Owner. All work and materials

required for such corrective actions shall be at the expense of the Contractor.

PART 6 - SCHEDULE

Complete the Included Work, with the exception of task 2.6, within 60 calendar days according to the

following schedule:

Notice to Proceed Day 0

Complete mobilization, commence work task 2.1 Day 15

Complete task 2.1 Day 20

Complete tasks 2.2 and 2.3 Day 50

Complete tasks 2.4 and 2.5 Day 60

Task 2.6 shall be completed within 10 days after the liner-installation contractor has completed liner

installation.
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Weather conditions that prevent work on a specific task for an entire work day shall be accommodated by

a day-for-day extension in the schedule of that and other directly affected tasks.
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PART 1 - GENERAL

1.1 Project Description

Homestake Mining Company of California will construct a second evaporation pond (EP2) at its Grants, New

Mexico site as part of its reclamation plan for the uranium mill and tailings piles on that site. The pond and

pond liner have a design life of 15 years. The evaporation pond will have a storage capacity -of

approximately 317 acre-feet for temporary retention and evaporation of contaminated ground water. The

pond basin and dikes will be constructed by another contractor on alluvial soils between the existing first

evaporation pond, constructed in 1990, and the existing brine ponds. The alluvial soil will be excavated and

placed as compacted fill to form thepond and the dikes enclosing the pond.

The pond will be lined with a three-part liner system consisting of two HOPE membranes (primary and

secondary liners) and an HOPE geonet leak detection/ drainage layer between the two membranes. An

evaporative spray system, to be provided and installed by others, will be used as needed to enhance

evaporation and will consist of one to three separate arrays, each having a pump, distribution pipes and

spray nozzles. All pumps will be located at a pump station on the north dike.

1.2 Included Work

The activities required for development of the evaporation pond have been grouped into several separate

work packages or contracts. The work covered in this specification is that required to supply and install the

pond liner. The Include Work consists of:

a) Supply of all liner materials: Supply all materials required to install and test the liner.

b) Installation: Install and anchor the liner as needed to keep the liner in place and functioning

as required for the design life of the pond.

c) Testing: Perform all tests necessary to document that the liner meets the design

requirements.
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1.3 Related Work

a) Pond Construction - Earthwork and concrete work to construct the pond basin, enclosing

dikes, pump station, anchors, and roadways will be performed by a separate contractor.

b) Installation of Pumps and Evaporation System - All equipment and labor required for

installing the evaporation spray system, including procurement and installation of pumps,

piping, and electrical service will be provided by the Owner or another contractor.

1.4 Responsibilities

a) Homestake Mining Company of California (HMC): HMC, the "Owner", will evaluate bids and

award all contracts for the Included Work (Section 1.2) and Related Work (Section 1.3), will

provide controlled access to the work site, will make available construction water at a

location on the property and will approve and make payment for work performed under this

specification.

b) AK GeoConsult, Inc. (AKG): AKG, the "Engineer," will review or inspect and advise the

Owner on the acceptance of the Included Work, including installation and testing of the

liner.

c) Contractor shall provide all equipment, materials, labor and supplies and perform all work

necessary to accomplish the Included Work. Contractor shall be responsible for the safety

of its job site and of all personnel and equipment which it employs on the job site.

1.5 Definitions

Compactors, heavy: Self-propelled or towed compaction machinery including rubber-tired rollers,

tamping foot (sheep's foot) rollers, and smooth drum vibrating compactors weighing in

excess of 5000 lbs. and controlled by a mounted operator.

Compactors, light: Vibrating or tamping compactors weighing less than 5000 lbs. and controlled

by a walk-behind operator.
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Disposal area: The area on the south end of the small tailing pile designated for disposal of

vegetation and foreign material.

Fines: Mineral particles (soil or tailings) passing the #200 U.S. Standard sieve; I.e. smaller than

0.075 mm grain size.

Foreign material: Any solid material that is not natural soil. Includes wood, Iron

and steel, plastic, rubber, glass, ceramic and concrete.

HDPE: High-density polyethylene

Job site: The location of Evaporation Pond #2 as well as all access routes, borrow areas,

equipment laydown locations and storage areas on Owner property used in Included Work.

Liner A man-made barrier with very low permeability that blocks liquid flow from the evaporation

pond, composed of natural or synthetic materials

Liner system: The upper or primary HDPE liner membrane, the HDPE geonet leak detection/

drainage layer, and the lower or secondary HDPE liner membrane

Native soil, natural soil: Naturally-occurring alluvial or residual soils existing below and at ground

surface around the job site; consisting of gravel, sand, silt and clay materials.

Sand: Mineral particles with grain sizes between #200 and #4 sieve (0.075 mm to about 5 mm).

Small tailing impoundment, small tailing pile: The pentagonal-shaped earthfill structure located

east of Evaporation Pond #2 and south of the large tailing pile.

Soil classification: Soil descriptions based on grain size distribution and plasticity in accordance

with the Unified Soil Classification System (USCS). Expected classifications of soils in the

pond area are:

SP - poorly-graded sand with less than 5% fines

SM - silty sand composed of 12-50% silt fines and 50% or more sand
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SC - clayey sand composed of 12-50% clay fines and 50% or more sand

SP-SM - sand with 5-12% silty fines

ML - more than 50% fines that classify as silt, according to reference b, and liquid limit less

than 50

MH - same as ML except liquid limit 50 or more

CL - more than 50% fines that classify as clay, according to reference b, and liquid limit less

than 50

CH - same as CL except liquid limit 50 or more

1.6 References

a) ASTM D 1557-78 "Standard Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregrate Mixtures Using 10-lb (4.54-kg) Rammer and 18-in. (457-mm) Drop", Vol 04.08,

1988 Annual Book of ASTM Standards

b) Casagrande, A., 1948, "Classification and Identification of Soils," Transactions of the

American Society of Civil Enoineers, Vol. 113, P. 901.

Applicable standards of the American Society for Testing and Materials (ASTM) including, but not

limited to:

Vol. 07.01 Textiles - Yams, Fabrics, and General Test Methods

Vol. 09.01 Rubber, Natural and Synthetic

Vol. 09.02 Rubber Products, Industrial

Vol. 14.02 General Test Methods, Nonmetal

1.7 Ust of Drawings

The following drawings are incorporated into this specification by reference:

#42510-0 Title and Index Sheet

#42510-2 Earthwork Plan of Evaporation Pond #2
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#42510-3 Cross-Sections of Evaporation Pond #2

#42510-4 Pump Station Plan and Details, Evaporation Pond #2

#42510-5 Plan of Evaporation Pond #2 Liner

#42510-6 Liner Details, Evaporation Pond #2

PART 2 - EXECUTION

The Contractor shall perform the following work:

2.1 Furnish Liner Materials

The Contractor shall fabricate or procure, inspect at the point of origin, and transport to the job site all

materials required to install the liner system. The liner shall have the following properties:

2.1.1 Materials - General

a) The liner membranes and geonet shall be high-density polyethylene (HDPE) with the raw

material properties specified in section 2.1.2. The primary liner membrane shall be 60 mil

thickness, the secondary liner shall be 40 mil thickness, and the geonet minimum thickness

shall be 0.20 Inches at the strand intersection.

b) Gasket material shall be neoprene, closed cell medium, 1/4 inch thick, 50 foot lengths with

adhesive on one side, or other compatible gasket materials as required.

c) Metal battens or straps and hardware shall be stainless steel.

d) Water cut-off mastic shall be a neoprene flashing cement.

e) Sealant shall be General Electric Silicone, RTV 103, or approved equivalent

SPC4251O.S2 5
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2.1.2 HDPE Raw Materials

The geomembrane shall be manufactured of new, first-quality resin produced in the United States and shall

be compounded and manufactured specifically for the intended purpose. The resin manufacturer shall certify

each batch for the following properties.

The High Density Polyethylene (Compounded) resin shall meet the following specifications:

Test Method

Specific Gravity

Melt Index

Carbon Black Content

ASTM* D 792 or ASTM D 1505

ASTM D 1238 Condition E

ASTM D 1603

Requirements

>0.940

<0.4 g/10 min.

2 - 3%

2.1.3 Rolls

The geomembrane shall be a minimum 22.5 ft seamless width High Density Polyethylene (HDPE). Carbon

black shall be added to the resin if the resin is not compounded for ultra-violet resistance. The

geomembrane rolls shall be labeled to identify the thickness of the material, roll length and width, roll batch

and number, and name of manufacturer.

The surface of the geomembrane shall not have striations, roughness, pinholes, or bubbles and shall be free

of holes, blisters, undispersed raw materials, or any contamination by foreign matter, except that if in the

opinion of the Owner the blemish will not adversely affect properties and use of the geomembrane, the

Owner may accept the geomembrane after sufficient laboratory test data are provided to support such

acceptance, and further, provided all such testing is done at the sole expense of the Installer.

Each geomembrane roll shall meet the following properties:

SPC42510.S2
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Property

Thickness, mils, minimum

Density (g/cc), minimum

Melt Index (g/10 min., maximum)

Carbon Black content (%)

Carbon Black Dispersion

Tensile Properties

Tensile Strength at Yield T
(pounds/inch width) at

Tensile Strength at Break
(pounds/inch width)

Elongation at Yield (%)

Elongation at Break (%)

Modulus of Elasticity
(1% secant; pounds/square inch)

Tear Strength (lbs.) AS

Puncture Resistance (lbs.) **

Hydrostatic Resistance
(lbs./square inch)

Low Temperature Brittleness

Dimensional Stability
(% change max.) 21

Volatile Loss (%)

Resistance to Soil Burial
(% change max. In orig. value) ty

A. Tensile Strength at Yield at
& Break

B. Elongation at Yield & Break

ICAL PROPERTIES: 40 mgl membrane

Test Method

ASTM D 1593

ASTM D 1505

ASTM D 1238

ASTM D 1603

ASTM D 3015

ASTM D 638

ype IV specimen
2 inches/minute

TM D 1004 Die C

FTMS 101 C 2031

ASTM D 751

ASTM D 746

ASTM D 1204
2 deg. F, 15 min.

ASTM D 1203

ASTM D 3083
tpe IV specimen

2 inches/minute

Test Resufts*

36

0.94

0.4

2-3

A-2

100

165

13

750

90,000

31

180

330

<-94 deg. F

+/- I

0.4

10

10
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Property

Ozone Resistance

Environmental Stress Crack
(hours)

Water Absorption (% change
max In original weight)

Coefficient of Unear Thermal
Expansion (cm/cm x deg. C)

Moisture Vapor Transmission
Rate (g/100 square in. day)

Test Method

ASTM D 1149
7 days, 100 pphm

104 deg. F, bent loop

ASTM 0 163
Condition C

(modified NSF 54)

ASTM D 570

ASTM D 696
x 10-4

Test Results*

no
cracks

>2000

0.1

1.2

ASTM E 96
100 deg. F, 100%
relative humidity

0.025

* All values, except when specified as minimum or maximum, represent average lot property values.

** Federal Test Method Standards.

TYPICAL PROPERTIES: 60 mil Membrane

Property

Thickness, mils, minimum

Density (g/cc), minimum

Melt Index (g/10 min., maximum)

Carbon Black content (%)

Carbon Black Dispersion

Tensile Properties

Tensile Strength at Yield
-(pounds/inch width) a

Tensile Strength at Break
(pounds/inch width)

Elongation at Yield (%)

SPC42.510.S2

Test Method

ASTM D 1593

ASTM D 1505

ASTM D 1238

ASTM D 1603

ASTM D 3015

ASTM D 638

Type IV specimen
it 2 inches/minute

Test Results*

54

0.94

0.4

2-3

A-Z

150

250

13

8
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Prooerty

Elongation at Break (%)

Modulus of Elasticity
(1% secant; pounds/square Inch)

Tear Strength (bs.) Ac

Puncture Resistance (bs.) **

Hydrostatic Resistance
(bs./square inch)

Low Temperature Brittleness

Dimensional Stability
(% change max.) 21

Volatile Loss (%)

Resistance to Soil Burial
(% change max. in orig. value)

A. Tensile Strength at Yield a
& Break

B. Elongation at Yield & Break

Ozone Resistance
7

1 Ol

Environmental Stress Crack
(hours)

(r

Test Method Test Results!

750

90,000

3TM D 1004 Die C

FTMS 101 C 2031

ASTM D 751

ASTM D 746

ASTM D 1204
2 deg. F, 15 min.

ASTM D 1203

ASTM D 3083
ype IV specimen

t 2 inches/minute

ASTM D 1149
days, 100 pphm
deg. F, bent loop

ASTM D 1693
Condition C

nodified NSF 54)

47

260

495

<-94 deg. F

+/- 1

0.4

10

10

no
cracks

>2000

Water Absorption (% change ASTM D 570 0.1
max in original weight)

Coefficient of Linear Thermal ASTM D 696 1.2
Expansion (cm/cm x deg. C) x 10-4

Moisture Vapor Transmission ASTM E 96 0.020
Rate (g/100 square In. x day) 100 deg. F, 100%

relative humidity

* All values, except when specified as minimum or maximum, represent average lot property values.
** Federal Test Method Standards.
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TYPICAL PROPERTIES: Geonet

Proper Test Method

Density ASTM D1505

Melt Flow Index ASTM D1238 Condition E
(g/10 minutes, maximum)

Thickness (minimum) ASTM D374 at strand intersection

Transmissivity (minimum) ASTM D4716
at 10,000 psf load, 0.25 gradient

Test Results*

.94

0.3

0.200 in.

2 x 10-3 m2 /sec

2.1.4 Field Seams

The field seams of the liner membranes shall meet the following specifications:

Seam Property

Shear Strength

Test Method

ASTM D 3083
(as modified in App. A of NSF 54*)

Requirements

>90% of yield strength
Film Tear Bond**

Peel Strength ASTM D 413 >70% of yield strength
(as modified in App. A of NSF 54*) Film Tear Bond**

* National Sanitation Foundation, Standard 54; "Flexible Membrane Uners."
** Film Tear Bond (FTB) is defined as failure of one of the sheets by tearing, Instead of separating from the

other sheet at the weld interface area (sheet fails before weld).

a) Seam specimens are 1 inch wide, grip separation rate is 2 ipm.

b) Both shear seam strength and peel tests shall be run on five replicate specimens. A break through
the weld or at the weld-sheet interface shall be considered a Non-FTB (failure) in both seam strength
(shear) and peel strength tests.

c) Approved field seaming processes are hot shoe fusion welding and extrusion welding.

d) Welding rods or beads used for extrusion welding shall be HDPE and the physical properties shall
be the same as those of the resin used in the manufacture of the HDPE geomembrane.
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2.2 Installation

The Contractor shall Install the liner over the pond bottom, Inside slopes, and pump station as shown on

Drawings 42510-5 and 42510-6.

2.2.1 Materials Logistics

The geomembrane and geonet rolls or panels shall be packaged and shipped by appropriate means so that

no damage is caused. Transportation, off-loading, and storage shall be the responsibility of the Contractor.

The Contractor shall be responsible for replacing any damaged or unacceptable material at no cost to the

Owner. Damage during off-loading shall be documented by the Owner and Contractor. All damaged

materials must be separated from the undamaged materials until the proper disposition of that material has

been determined by the Owner. The Owner will be the final authority on determination of damage.

The geomembrane and geonet shall be stored so as to be protected from puncture, dirt, grease, water,

moisture, mud, mechanical abrasions, excessive heat, or other damage. Geomembrane and geonet shall

be stored on a prepared surface (not wooden pallets) and shall not be stacked more than two rolls high.

2.2.2 Subgrade Inspection and Acceptance

Prior to placement of any part of the liner system, the Contractor shall inspect the surface on which the

secondary geomembrane will be installed, and shall immediately report any conditions of the subgrade that

are not acceptable for liner installation. Failure to report such conditions will constitute acceptance of the

subgrade surface. After the subgrade surface has been accepted, it shall be the Contractor's responsibility

to indicate to the Owner any change to its condition due to natural causes or occurrences that may require

repair work.

2.2.3 Anchor Trench

The anchor trench shall be excavated by the earthwork contractor to the lines, grades, and widths shown

on the construction drawings prior to liner system placement in the trench. The Owner shall verify that the

anchor trench has been excavated according to construction drawings. Slightly rounded comers shall be

provided in the trench where the geomembrane adjoins the trench so as to avoid sharp bends in the

geomembrane.
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The anchor trench will be backfilled and compacted by the earthwork contractor. Trench backfill material

shall be placed In 8 inch thick loose lifts and compacted by light compactors. Care shall be taken when

backfilling the trenches to prevent any damage to the geomembranes or geonet. At no time shall

construction equipment come into direct contact with the geomembrane or geonet. If damage occurs, It

shall be repaired by the Contractor at the earthwork contractor's expense prior to the completion of

backfilling.

2.2.4 Placement of Geomembranes and Geonet

The Contractor shall place the geomembranes and geonet in ascending order of their postlons In the liner

system, starting with the secondary liner membrane. The Contractor shall plan the order and pace of liner

component placement so that the geonet is placed as close as possible behind the secondary liner and the

primary liner is placed as close as possible behind the geonet. During placement of the geomembranes

and geonet, the Contractor shall take all precautions necessary to assure the following:

a) No equipment or tools shall damage the geomembrane by handling, trafficking, or other means.

b) No personnel working on the geomembranes and geonet shall smoke, wear damaging shoes, or

engage in other activities that could damage the geomembrane.

c) The method used to unroll the panels shall not cause scratches or crimps in the geomembrane or

geonet and shall not damage the supporting soil.

d) The method used to place the panels shall minimize wrinkles (especially differential wrinkles between

adjacent panels). Wrinkles shall be identified as to proper location and compensation shall be

identified on the Contractor's and Owner's drawings. Ballast shall be used to prevent relocation of

the compensating wrinkles by wind.

e) Adequate loading (e.g., sand bags or similar items that will not damage the geomembrane) shall be

placed to prevent uplift by wind.

f) Direct contact with the geomembranes shall be minimized, Le., the geomembrane In traffic areas Is

protected by geotextiles, extra geomembrane, or other suitable materials.
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Geomembrane deployment shall proceed between ambient temperatures of 40 degrees to 104 degrees F.

Placement below 40 degrees will be allowed only after it has been verified by the Owner that the material

can be seamed according to the specification and Is approved by the Owner's representative.

Geomembrane placement shall not be done during any precipitation, in the presence of excessive moisture

(e.g., fog, rain, dew) or in the presence of excessive winds, as determined by the installation supervisor.

2.2.5 Leak Detection/ Drainage Collection Sumps

At locations N2, N4, N6, N8, and N10 on Drawings 42510-2 and 42510-5 the Contractor shall install sumps

to collect any leakage that might occur through the primary liner. Each sump excavation will be performed

by the earthwork contractor and will have the dimensions shown on Drawing 42510-6. The secondary liner

shall be placed across the excavated surface of the sump. Before placement of the geonet and primary liner

membrane, the Contractor shall place not less than 83 feet of nominal 6 inch Drisco SDR 32.5 HDPE pipe

from the lowest point in each sump location to the top of the pond inslope. Each pipe shall lie directly on

top of the secondary liner and shall be anchored in position by stainless steel clamps connected to a

concrete anchor installed by the earthwork contractor. The concrete anchors will have a slope of 3H:1V on

the inslope face and be set so that each top surface is flush with the dike crest.

After setting the pipe in place at each sump, the Contractor shall place clean coarse sand, containing less

than 5% fines by weight, to the top of the sump pit. The sand shall by compacted by a hand tamper.

Geonet and primary liner shall be placed across the top of each sump and over the pipe to the top of the

inslope. The primary liner shall be wrapped around and clamped to the pipe to form a watertight seal

between the primary liner and the pipe, as shown on Drawing 42510-6.

The Owner will furnish all pipe, clamps, and clean sand for sump installation. The Contractor shall furnish

all gaskets and other materials needed to seal the connection between pipe and liner.

2.2.6 Field Seaming

Seams shall be oriented parallel to the line of maximum slope, i.e., oriented down, not across the slope.

In comers and odd-shaped geometric locations, the number of field seams shall be minimized and shall be

positioned outside the comers.
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No base T-seam shall be closer than 5 feet from the toe of the slope. Seams shall be aligned with the least

possible number of wrinkles and "fishmouths." If a fishmouth or wrinkle Is found, It shall be relieved and

cap-stripped.

2-2.7 Seam Overlap

Panels of geomembrane must have a finished overlap of a minimum of 4 inches for hot shoe fusion welding

and 3 inches for extrusion welding, but in any event sufficient overlap shall be provided to allow peel tests

to be performed on the seam.

No solvent or adhesive may be used unless the product is approved by the Owner. Samples shall be

submitted to the Owner for testing and evaluation.

The procedure used to temporarily bond adjacent panels together shall not damage the geomembrane; in

particular, the temperature of hot air at the nozzle of any spot welding apparatus shall be controlled such

that the geomembrane is not damaged.

Geonet panels shall be placed edge to edge but not welded. The maximum gap between adjacent geonet

panels shall be not more than the largest dimension between strands in the geonet pattern.

2.2.8 Defects and Repairs

All seams and non-seam areas of the geomembrane shall be inspected by the Owner for defects, holes,

blisters, undispersed raw materials, and any sign of contamination by foreign matter. Because light reflected

by the geomembrane helps to detect defects, the surface of the geomembrane shall be clean at the time

of inspection. The geomembrane surface shall be brushed, blown, or washed by the Contractor if the

amount of dust or mud Inhibits inspection. The Owner shall decide if cleaning of the geomembrane Is

needed to facilitate inspection.

Each suspect location in seam and non-seam areas shall be non-destructively tested as appropriate In the

presence of the Owner. Each location that fails the non-destructive testing shall be marked by the Owner,

and immediately repaired by the Contractor. Defective seams shall be restarted/reseamed as specified by

the membrane manufacturer. Small holes shall be repaired by extrusion cap welding.
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Repairs shall be accomplished by patching for any hole larger than 1/4 Inch, for all tears, blisters,

undispersed raw material, and contamination by foreign matter. Where the tear is on a slope or an area of

stress and has a sharp end it must be rounded prior to patching. Surfaces of HDPE which are to be

patched shall be abraded and cleaned no more than 15 minutes prior to the repair. No more than 10% of

the thickness shall be removed. Patches shall be round or oval in shape, made of the same geomembrane,

and extend a minimum of 6 inches beyond the edge of defects. All patches shall be of the same compound

and thickness as the geomembrane. All patches shall have their top edge beveled with an angle grinder

prior to placement on the geomembrane. Patches shall be applied using only methods approved by the

manufacturer.

Where reseaming is needed, the welding process shall restart by grinding the existing seam and rewelding

a new seam. Welding shall commence where the grinding started and must overlap the previous seam by

at least 2 inches. Reseaming over an existing seam without regrinding shall not be permitted.

Each repair shall be non-destructively tested, except when the Owner requires a destructive seam sample

obtained from a repaired seam. Repairs that pass the non-destructive test shall be accepted as adequate.

Failed non-destructive tests indicate that the repair must be repeated and retested until passing test results

are achieved.

PART 3 - QUALITY CONTROL

The Contractor shall take the measures necessary to achieve all requirements of Part 2 of this specification.

These measures shall include, as a minimum, the following:

3.1 Supervision

During all times that the Contractor's equipment or personnel are performing Included Work on the job site,

a Contractor supervisor shall be present to direct the work. The supervisor shall have experience,

satisfactory to the Owner, in the type of work being executed. The supervisor shall have on-hand at all times

a copy of the current revision of this specification and the drawings relevant to the work. The supervisor

shall have the authority to make decisions for the Contractor in all matters related to parts 2 and 3 of this

specification.
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3.2 Manufacturing and Laboratory Testing

3.2.1 Resin

All resins used in the geomembranes and geonet must pass a candidate pre-approval process before being

eligible for use. The manufacturer must supply with the delivered materials the results of testing of resin In

each incoming railcar, sampled by compartment, with the following testing performed and compared to the

manufacturer's specifications:

a) Density: ASTM D 1505.

b) Melt Index: ASTM D 1238..

3.2.2 Additives

All additives and concentrates used by the manufacturer must pass a candidate pre-approval process. All

incoming materials must be statistically sampled with the following testing performed and compared to the

manufacturer's specifications:

a) Density: ASTM D 1505.

b) Melt Index: ASTM D 1238.

c) Carbon Black Content: ASTM D 1603.

3.2.3 Finished Product: On-Une During Production

The Contractor must provide documentation of the following production quality control:

a) A minimum of one person from the Quality Department. Independent of the Production

Department, was present for on-line inspection of every roll for 100% of every run.

b) Each roll delivered under this contract was inspected for thickness by cutting a full width

sample from the end of each roll and checking thickness across the entire sample.
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c) Each roll delivered under this contract was Inspected for sheet surface appearance;

knife-cut edge; folds, holes, creases, abrasions, or other damage.

d) Each roll delivered under this contract was tagged on the roll sleeve, Inside the core, on the

production roll sample, and on the roll surface.

e) Any roll not meeting the specification for any of the above Inspections was placed on hold.

3.2.4 Finished Product: Laboratory During Production

The Contractor must provide documentation of the following quality control laboratory testing during

production:

a) Product samples were taken at least every 50,000 square feet of produced material, as well

as any other samples needed.

b) Each sample of product was tested for:

1. Thickness: ASTM D 374 or ASTM D 1593

2. Tensile Properties: ASTM D 638

a. Tensile Strength at Yield

b. Tensile Strength at Break

c. Eongation at Yield

d. Elongation at Break

3. Tear Resistance: ASTM D 1004, Die C

4. Puncture Resistance: FTMS 101C 2031/FTMS 101C 2065
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5. Carbon Black Content: ASTM D 1603

c) On daiy basis the product was tested for:

1. Density: ASTM 0 1505, twice per day

2. Melt Index: ASTM D 1238, twice per day

3. Carbon Black Dispersion: ASTM D 3015, twice per day

4. Dimensional Stability: ASTM D 1204, twice per day

5. Modulus of Elasticity (Secant Modulus), once per day

3.2.5 Finished Product: Laboratory Post-Production

The Contractor must provide documentation of the following quality control laboratory testing after

production:

a) At least one sample of product was taken at random from each batch.

b) Each sample was tested for:

1. Soil Burial: ASTM D 3083

2. ESCR: ASTM D 1693

3. Low temperature: ASTM D 746

3.3 Field Testing of Uner Components

The Contractor shall perform all field measurements and tests to determine that the liner conforms to the

requirements of this specification and the specifications and procedures of the manufacturer(s). The

foUowing minimum measurements and tests shall be performed:
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3.3.1 Seam Tests

The Owner may require the Contractor to test up to 20% of factory fusion welds (non-destructive air

pressure test and/or vacuum test) in the field to verify factory test results. Additional testing at the

Contractor's expense will be required if failed tests are obtained in the field.

Field seam tests shall be conducted on geomembrane liner to verify that seaming conditions are satisfactory.

Seam tests shall be conducted at the beginning of each seaming period, at the Owner's discretion, and at

least once each 4 hours, for each seaming apparatus used that day.

All seam tests shall be made at a location selected by the Owner in the area of the seaming and in contact

with the subgrade. The seam test samples shall be 10 feet long for hot shoe welding and 3 feet long for

extrusion welding with the seam centered lengthwise. Specimens 1.0 inch wide shall be cut from each

opposite end of the test seam by the Owner. The Owner shall use a tensiometer to test these specimens

for shear and peel. If a test seam fails to meet field seam specifications, the seaming apparatus and/or

seamer shall not be accepted and shall not be used for seaming until the deficiencies are corrected and two

consecutive successful full seam tests are achieved.

3.3.2 Non-Destructive Seam Testing

The Contractor shall non-destructively test all field seams over their full length. All test equipment, including

but not limited to the following, shall be furnished by the Contractor.

a) Vacuum Box testing

Equipment for testing single wedge fusion seams and extrusion seams shall be comprised

of the following:

i. A vacuum box assembly consisting of a rigid housing, a transparent viewing window,

a soft rubber gasket attached to the bottom port hole or valve assembly, and a

vacuum gauge.

2. A steel vacuum tank and pump assembly equipped with a pressure controller and pipe

connections.
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3. A rubber pressure/vacuum hose with fittings and connections.

4. A plastic bucket and wide paint brush.

5. A soapy solution.

The following procedures shall be followed by the Contractor:

1. Excess sheet overlap shall be trimmed away.

2. Clean the window, gasket surfaces and check for leaks.

3. Energize the vacuum pump and reduce the tank pressure to approximately 5 psi.

4. Wet a strip of geomembrane approximately 12 inches by 48 inches (length of box) with

the soapy solution.

5. Place the box over the wetted area and compress.

6. Close the bleed valve and open the vacuum valve.

7. Ensure that a leak tight seal is created.

8. For a period of approximately 15 seconds, examine the geomembrane through the

viewing window for the presence of soap bubbles.

9. If no bubbles appear after 15 seconds, close the vacuum valve and open the bleed

valve, move the box over the next adjoining area with a minimum 3 inches overlap and

repeat the process.

10. All areas where soap bubbles appear shall be marked and repaired and then retested.
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The following procedures shall apply to locations where seams cannot be non-destructively

tested, as determined by the Owner:

1. If the seam is accessible to testing equipment prior to final installation, the seam shall

be non-destructively tested prior to final installation.

2. If the seam cannot be tested prior to final installation, the seaming operations shall be

observed by the Owner for uniformity and completeness.

b) Air Pressure Testing (For Double Fusion Seam Only)

The following procedures are applicable to those processes which produce a double seam

with an enclosed space.

1. Equipment for testing double fusion seams shall consist of the following:

An air pump equipped with pressure gauge capable of generating and sustaining a

pressure between 25 and 30 psi and mounted on a cushion to protect the

geomembrane.

A manometer equipped with a sharp hollow needle, or other approved pressure feed

device.

2. The following procedures shall be followed by the Contractor:

a. Seal both ends of the seam to be tested.

b. Insert needle or other approved pressure feed device into the tunnel created by the

double wedge fusion weld.

c. Energize the air pump to a pressure between 25 and 30 psi, close valve, and

sustain pressure for approximately 5 minutes.
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d. If loss of pressure exceeds 4 psi, or pressure does not stabilize, locate faulty area,

repair and retest.

e. Remove needle or other approved pressure feed device and seal.

3.3.3 Destructive Seam Testing

The Contractor shall provide the Owner with a minimum of one destructive test sample per 500 feet of seam

length from a location specified by the Owner. The Contractor shall not be informed in advance of the

sample location.

a) Sampling Procedure

In order to obtain test results prior to completion of liner installation, samples shall be cut

by the Contractor as the seaming progresses. Sampling times and locations shall be

determined by the Owner. The Owner must witness the obtainment of all field test samples

and the Contractor shall mark all samples with their location and roll seam numbers. The

Contractor shall also record the date, time, location, roll seam number, ambient

temperatures, and pass or fail description. A copy of the information must be attached to

each sample portion. All holes in the geomembrane resulting from obtaining the seam

samples shall be immediately repaired. All patches shall be vacuum tested.

b) Size and Disposition of Samples

The samples shall be 12 inches wide by 24 inches long with the seam centered lengthwise.

The sample shall be cut into two equal length pieces, half to be given to the Owner and the

other half to be given to the Owner's QC testing contractor. If the Contractor desires a

sample the size should be increased to 12 inches wide by 36 inches long.

c) Field Laboratory Testing

The Owner shall cut ten 1.0 inch wide replicate specimens from his sample and these shall

be tested by the Owner. The Owner shall test five specimens for seam strength and five

for peel strength. To be acceptable, four out of the five replicate test specimens must pass.

SPC42510.S2

-. . . .. , . . .. . .. . . . . . ,2



Spec. 42510.S2. Revision 0

Any specimen that fails through the weld or by adhesion at the weldsheet interface is a

Non-FTB break and shall be considered a failure.

d). Independent Laboratory Testing

The Owner will package and ship at least two seam samples received from the Contractor

to a laboratory for the determination of shear and peel strengths. The test method and

procedures to be used by the Independent laboratory shall be the same used In field

testing, where seam samples are 1.0 inch wide, and the grip separation rate Is 2 1pm. Four

of five specimens per sample shall pass.

e) Procedures for Destructive Test Failure

The following procedures shall apply whenever a sample fails the field destructive test:

1. The installer shall reconstruct the seam between the failed location and any passed

test location.

2. The installer can retrace the welding path to an intermediate location (at a minimum

of 10 feet from the location of the failed test), at the Owner's discretion, and take a

small sample for an additional field test. If this test passes, then the seam shall be

reconstructed between that location and the original failed location. If the test fails,

then the process is repeated.

3. Over the length of seam failure, the Contractor shall either cut out the old seam,

reposition the panel and reseam, or add a cap strip, as required by the Owner.

4. After reseaming or placement of the cap strip, additional destructive field test(s) shall

be taken within the reseamed area. The reseamed sample shall be found acceptable

if test results are approved by the Owner. If test results are not acceptable, this

process shall be repeated until the reseamed length Is judged satisfactory by the

Owner.
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In the event that a sample falls a laboratory destructive test, the above procedures shall be

followed, considering laboratory tests exclusively.

The Owner will document all actions taken in conjunction with destructive test failures.

PART 4 - DOCUMENTATION

4.1 Documentation by Contractor

The Contractor shall record and report, in a format acceptable to the Owner, the following information:

Daily journal containing a list of equipment and materials used, amounts of liner membrane and geonet

installed, and anchor completed. List tests performed and pass/fail results. Submit on the next work day.

Daily Work Summary listing all pay items and quantities. Submit by the start of the next working day.

Written notifications to the Owner of unexpected conditions, conditions that prevent conformance with

specifications, disputes over acceptance of Contractor's work. Verbally notify the Owner immediately upon

discovery or identification, submit in writing within 24 hours.

Results of all tests on liner materials and installation. Submit within 24 hours of test completion:

a) All results of manufacturer's testing described under section 3.2 shall be logged into the

batch file and supplied with the delivery of each batch. These results shall be the official

properties for that batch. Any batch that fails any specification shall be placed on hold for

further evaluation. Any testing that yielded out-of-spec. results shall be brought to the

Immediate attention of the Owner. All material produced after the last sample meeting all

specifications shall be retrieved and placed on hold, to be returned for replacement or

refund to the manufacturer at its expense.

b) Daily documentation of all non-destructive and destructive testing shall be provided to the

Owner by the Contractor. This documentation shall identify all seams that initially failed the

test and include evidence that these seams were repaired and successfully retested.
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4.2 - Documentation by the Owner

The Owner will create and maintain the following documentation that relates to the Included Work:

Field inspection notes of Contractor's performance, work accomplished, and variances from the

specifications observed by the Owner.

Records of all field and laboratory tests performed by the Owner and its testing service.

Photographic and video tape records of the Included Work.

Chronological record of notifications to the Contractor of variances from specifications,

unacceptable work performance, discrepancies in payment quantities claimed by the Contractor,

and all related resolutions thereto.

As-built drawings of completed work.

PART 5 - ACCEPTANCE AND WARRANTY

The Owner shall have sole discretion to accept in part or in full, or to reject in part or in full, the Contractor's

materials or work. Acceptance or rejection will be based on the Owner's visual inspections (including those

of its Engineer and testing service), quality control data required under Part 3, and documentation required

under Part 4.

A written Warranty shall be obtained from the manufacturer (for material) and the Installation Contractor (for

workmanship). These documents shall warrant both the quality of the material and workmanship for a

specified duration of time.

Upon identification of unacceptable materials or work, the Owner will notify the Contractor of the deficiency.

The notification will include the location, extent, and description of the unacceptable materials or work.

Before proceeding with other materials or additional work at that location the Contractor shall correct the

deficiency by bringing the materials or work into compliance with specifications and drawings to the

satisfaction of the Owner. All work and materials required for such corrective actions shall be at the expense

of the Contractor.
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The Contractor shall retain all ownership and responsibility for the liner system until acceptance by the

Owner. The geomembrane liner shall be accepted by the Owner when all of the following conditions are

met:

1. Installation is finished.

2. Verification of the adequacy of all field seams and repairs, Including associated testing, is

complete.

3. Certification, including "as built" drawing(s), is provided by the Contractor to the Owner.

The Owner's acceptance of the Contractor's work shall not release the Contractor from its responsibility for

the durablility and performance of the liner system. The Contractor shall provide a written warranty covering

all materials and workmanship of the liner for 15 years from the date of acceptance. The warranty shall

obligate the Contractor to repair or replace the liner at its own expense if defects are discovered in the liner

during the warranty period. For the purposes of this warranty, "defects" shall include materials and

workmanship that do not meet these specification requirements (Part 2) as well as any subsequent

deterioration (e.g.; cracking, disintegration, corrosion) of the liner.

PART 6 - SCHEDULE

The Contractor shall complete the Included Work within 60 calendar days from notice to proceed. Weather

conditions that prevent work on a specific task for an entire work day shall be accommodated by a day-for-

day extension in the schedule of that and other directly affected tasks.
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