






































E. Manufactunng Quality Control:

The geosynthetic reinforcement shall be manufactured with a high degree of quality control.
The Manufacturer is responsible for establishing and maintaining a quality control program to
ensure compliance with the requirements of the specification.

Conformance testing shall be performed as part of the manufactunng process and may vary for
each type of product. As a minimum the following index tests shall be considered as applicable
for an acceptable QNQC program.

Property Test Procedure

Specific Gravity (HDPE only) ASTMD 1505
Wide Width Tensile ASTM D 4595; GRI:GG 1
Melt Flow (HDPE and PP only) ASTMD 1238
Intnnsic Viscosity (PET only) GRIGG8
Carboxyl End Group (pET only) GRIGG7

F. Sampling, Testing and Acceptance:

Sampling and conformance testing shall be in accordance with ASTM D 4354. The Owner's
Engineer wil sample the geosynthetic reinforcement at selected intervals dunng construction
and test samples for venfication of the manufacturer's factor for installation damage.

Geosynthetic product acceptance shall be based on ASTM D 4759.

2.03 REINORCED BACKFILL

A. All reinforced backfill matenal used in the MSE berm shall consist of matenals, which are free
from organic or other unsuitable or deletenous matenal. The matenal shall be non-plastic. The
matenal shall conform to the gradation requirements listed below:

. 100 percent passing a 6-in. sieve

. 100 to 80 percent passing a 3-in sieve

. 30 to 65 percent passing a NO.4 sieve

. 15 to 35 percent passing a No. 40 sieve

. 0 to 15 percent passing a No. 200 sieve

B. The material shall exhibit an angle of internal friction of not less than 40 degrees, as determined
by the direct shear test ASTM D3080, utilizing as sample of the matenal compacted to 90% of
ASTM D1557, at optimum moisture content.

C. The material shall have an organic content no greater than 1 % (AASHTO T-267-86)

D. The frequency of sampling the reinforced backfill necessary to assure the above -mentioned
requirement shall be directed by the Owner's Engineer

2.04 UNINORCED BACKFILL
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A. All unreinforced backfill material used in the berm shall consist of matena1s that are free from
organic or other unsuitable or deletenous matenal. The materials to be utilized in the
construction of the unreinforced berm shall be comprised of rock fill or other inert matenal,
such as broken concrete or brick, earthen matenals or a combination of these components.
Earthen matenals proposed for use shall have no greater than 15% by weight passing the #200
sieve.

B. The material shall exhibit an angle of internal friction of not less than 40 degrees, as determined
by the direct shear test ASTM D3080, utilizing as sample of the matenal compacted to 95% of
ASTM D1557, at optimum moisture content.

C. The material shall have an organic content no greater than 1 % (AASHTO T-267-86)

D. The frequency of sampling the unreinforced backfill necessary to assure the above -mentioned
requirement shall be directed by the Owner's Engineer

2.05 ROCK BUTRESS ROCK

A. Furnish hard, durable rock that is angular in shape, resistant to weathenng, and graded in a well-
balanced range conforming to the following gradation:

Gradation for Mechanically-placed Rock

Percent of Rock
Mass Equivalent

Fragments by
(pounds)

Cubic Dimension
Mass (inches)

50 Greater than 2000 Larger than 28

50 90 to 2000 10 to 28

2.06 RIP-RA ROCK

A. Furnish hard, durable, angular rock that is resistant to weathenng and water action and free of
organic or other unsuitable matenal The material shall conform to the gradation requirements
listed below:

Gradation Requirements for Riprap

Percent of Mass Approximate
Cubic Dimension(Rock by Mass (pounds)

(inches)

20 22 to 33 6 to 8

30 11 to 22 5 to 6

40 i to 11 2 to 5

10 o to 1 o to 2
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PART 3 - EXECUTION

3.01 GENERAL REQUIRMENTS

The Contractor shall provide all matenals, equipment and labor necessary to perform subgrade
preparation activities necessary for modifications to the existing penmeter berm in order to
reduce its outer slope from its current configuration to no more than a 1.5: 1 slope.

The Contractor shall determine exact configurations, lengths, sizes and quantities of all
geosynthetic matenals, reinforced backfill, and associated and ancilary construction items
required by this section. The Contractor shall be responsible for layout, elevation, length,
quantity and quality of each work item required by this section and request Engineer approval of
underlying matenals before proceeding with construction of succeeding MSE Berm activities.
The Engineer wil monitor the Contractor's MSE berm construction, operations and installation
of all geosynthetic matenals.

3.02 FOUNATION PREPARTION

The MSE Berm wil be founded on the existing unreinforced berm located along the westerly
side of the landfill and on the unreinforced berm to be constructed along the entire southerly
(Crow Lane) side of the landfiL. The foundation preparation includes the removal of unsuitable
matenals beyond the base of the existing berm within the areas that it wil be extended and
along the southerly side of the landfill in order to achieve firm foundations for the placement of
additional fill. Foundation preparation also includes the fine grading and compaction of the
existing and to be constructed unreinforced berm surface in preparation for MSE Berm
construction.

3.03 MSE BERM CONSTRUCTION

A. The Contractor shall use the face wrap to develop the specified wall face and batter. The
pnmary and intermediate geosynthetic reinforcement, and reinforced backfill materials shall be
placed in successive lifts.

B. Wall Face Construction

1. The pnmary geosynthetic reinforcement shall be draped over the face with suffcient
length to provide a face wrap with a minimum 3 foot embedment in the layer above as
shown on the construction drawings.

2. Compaction near the face wil be monitored by the Engineer during fill placement. The
Contractor shall employ compaction equipment and procedures that wil not result in
excessive deformation of the face.

3. The layers shall be placed in 9 inch compacted layers. On top of the intermediate layer, a
4 foot wide roll of nonwoven geotextile shall be placed adjacent and parallel with the
face.

C. Primary Geosynthetic Reinforcement

2008 Apnl
MSE Perimeter Berm

Page 7 Crow Lane Landfill
Newburyport, Massachusetts



tracked vehicles over the geosynthetic reinforcement. Turning of tracked vehicles should
be kept to a minimum to prevent displacing the fill and damaging or moving the
geosynthetic reinforcement.

3. Rubber-tired equipment will not be allowed to pass over the geosynthetic reinforcement,
unless it is performed in accordance with the manufacturer's recommendations and field
tests are performed to demonstrate the geosynthetic reinforcement wil not be damaged
more than the geosynthetic manufacturer's installation damage reduction factor would
indicate. If allowed, all equipment shall operate at speeds less than 10 mph. Sudden
braking and sharp turning is prohibited.

4. At the end of each day's operation, the Contractor shall slope the last lift of reinforced
backfill away from the wall facing, to direct runoff of rainwater away from the wall face. In
addition, the Contractor shall not allow surface runoff from adjacent areas to enter the wall
construction site.

3.04 UNEINORCED BERM CONSTRUCTION

A. After the subgrade foundation has been prepared as herein before specified, the fill material
shall be placed thereon and built up in successive layers until it has reached the required
slope and elevation. If earhen materials are being utilized in this construction, layers shall
not exceed 12 inches in thickness (loose) and shall be compacted to at least 95 percent of
the maximum dry density as determined by ASTM D1557, Method D. The layers shall be
slightly dished toward the inward. If rock fill or other approved inert matenal is being
utilized in this construction, the layer thickness may be increased as determined appropnate
by the CQA Consultant and Design Engineer.

B. Each layer of earthen matenal shall be compacted by the use of vibratory compaction
equipment, rollers or other mechanical means to achieve at least 95 percent of maximum
dry density as determined by ASTM D1557, Method D. At such points as cannot be
reached by mobile mechanical equipment, the materials shall be thoroughly compacted by
the use of suitable power-driven tampers.

C. The limits of fill placement shall be established in the field based on the design drawings
with consideration for the np rap surface treatment that is to be applied to the outer slope
upon completion of filling.

3.05 STONE BUTRESS CONSTRUCTION

A. Stone Buttress construction shall be completed at the locations and in accordance with the
details provided on the design drawings. Stone buttresses shall be constructed on a suitably
prepared subgrade foundation.

B. Place the rock in a stable onentation with minimal voids. Offset the rock to produce a random
pattern. Use spalls smaller than the minimum rock size to chock the larger rock solidly in
position and to fill voids between the large rocks.

C. Construct the exposed face of the rock mass reasonably uniform with no projections beyond the
line of the slope that are more than 12 inches.
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3.06 RIP-RA CONSTRUCTION

A. Place nprap to its full thickness in one operation to avoid displacing the underlying materiaL.
Do not place nprap material by methods that cause segregation or damage to the prepared
surface. Place or rearrange individual rocks by mechanical or hand methods to obtain a dense
uniform blanket with a reasonably smooth surface

END OF SECTION
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EXHIBIT A

CORRCTIVE ACTION DESIGN

PLAN SHEETS

Index of Plan Sheets

Plan Sheets 1 - 15

S-1 Construction Sequence Plan Sheet


