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INTRODUCTION

1.1. Purpose
On behalf of KCP&L Greater Missouri Operations Company, (KCP&L GMO) AECOM has prepared the following
history of construction for the Fly Ash Impoundment (formerly known as the Fly Ash Pond) at the Sibley
Generating Station in accordance with 40 C.F.R. § 257.73(c).

1.2. Background
40 C.F.R. § 257.73(c)(1) requires the owner or operator of an existing coal combustion residual (CCR) surface
impoundment that exceeds a specified size threshold to compile a history of construction that contains, to the
extent feasible, the information specified in § 257.73(c)(1)(i)–(xii). Specifically, by October 17, 2016, a history of
construction is required for each existing CCR surface impoundment that either (i) has a height of five feet or
more and a storage volume of 20 acre-feet or more, or (ii) has a height of 20 feet or more (40 C.F.R. § 257.73(b)).
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HISTORY OF CONSTRUCTION

§257.73 (c)(1)(i): The name and address of the person(s) owning or operating the CCR unit; the name
associated with the CCR unit; and the identification number of the CCR unit if one has been assigned by
the state.
Operator:

Kansas City Power & Light Company

Address:

33200 E. Johnson Road
Sibley, MO 64088

CCR Units:

Fly Ash Impoundment

The above named CCR unit does not have a state assigned identification number.
§257.73 (c)(1)(ii): The location of the CCR unit identified on the most recent U.S. Geological Survey
(USGS) 7½ minute or 15 minute topographic quadrangle map, or a topographic map of equivalent scale if
a USGS map is not available.
See Attachment A – Buckner Quadrangle, Missouri 7.5-Minute Series.
§257.73 (c)(1)(iii): A statement of the purpose for which the CCR unit is being used.
The Fly Ash Impoundment at Sibley Generating Station is an on-site surface impoundment used primarily
for fly ash management. Fly ash is sluiced from the plant or ash silo into the impoundment. The
impoundment also receives non-CCR wastewater streams.
§257.73 (c)(1)(iv): The name and size in acres of the watershed within which the CCR unit is located.
Sibley Generating Station is located in the Lower Missouri-Crooked Watershed with a drainage area of
1
1,607,787 acres per United States Geological Survey (USGS).
§257.73 (c)(1)(v): A description of the physical and engineering properties of the foundation and abutment
materials on which the CCR unit is constructed.
2

Burns & McDonnell Fly Ash Pond Construction Drawings show the foundation of the impoundment is
3
comprised of native soils. Per the Goeke Memorandum, borings at the Fly Ash Impoundment location
indicated that the foundation soils consist of “an alluvial deposit consisting mainly of clean sands, silty
sands, and silts of low plasticity”.
A summary of available engineering properties of the foundation materials for the Fly Ash Impoundment
4
from the Geotechnical Report is presented in Table 1. The Fly Ash Impoundment is an enclosed
impoundment with dikes (embankments) and does not have abutments.
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Table 1. Summary of Foundation Material Engineering Properties
4
from Geotechnical Report
Unit
Weight
(pcf)

Material

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf)

Ф’ (°)

c (psf)

Ф (°)

Alluvial Clay/Silt

120

100

31

500

14

High Plastic Clay

120

0

25

440

10

Alluvial Sand

120

0

34

0

34

Bedrock

150

5,000

30

5,000

30

§257.73 (c)(1)(vi): A statement of the type, size, range, and physical and engineering properties of the
materials used in constructing each zone or stage of the CCR unit; the method of site preparation and
construction of each zone of the CCR unit; and the approximate dates of construction of each successive
stage of construction of the CCR unit.
5

Drawing No. Y11 shows that the embankment is a homogeneous clay fill embankment and that the
borrow used to construct the embankment was obtained from within the footprint of the impoundment and
from a borrow site on station property. The embankment was constructed using Type ‘A’ and Type ‘B’
6
materials that fulfilled engineering specifications . Type ‘A’ materials were obtained from the borrow area
and were required by the project specifications to have a Unified Soil Classification (USC) of CH or CL.
Type ‘B’ materials were obtained within the footprint of the impoundment. The specifications state that
any material excavated from within the footprint of the impoundment was suitable for embankment
construction.
Excavation of Fly Ash Impoundment Site: The method of excavation for the proposed Fly Ash
7
Impoundment was not detailed in the design drawings. Drawing No. Y4 shows that excavations were
made to elevation 705 (the bottom of the liner) and that excavations were to extend 6 inches below the
footprint of the foundation or as required to remove vegetation.
8

On-site borrow area: Drawing No. Y6 shows that the approximately 10-acre borrow area was located
approximately one mile from the Fly Ash Impoundment. Geotechnical tests conducted during the design
phase of the project show that the borrow area was composed primarily of silty clay with a USC of CL.
The reported liquid limit of soils tested ranged between 37 and 46 and the reported plasticity index of soils
3
tested ranged between 14 and 21 .
Backfilling with Type ‘A’ Compacted Material to El. 707.0: A 2-ft thick liner was constructed within the Fly
5
Ash Impoundment footprint . The liner was specified to be constructed using Type ‘A’ Material
compacted to 92% ± 5% of the maximum dry density with moisture content between optimum and
optimum plus 4%. Compaction requirements for Type ‘A’ Material required use of sheeps foot rollers and
3
placement of the material in 6-inch thick loose lifts . Tests conducted on remolded soils obtained from the
borrow area showed that soils compacted to this range of water content and density would have a
-6
-7
hydraulic conductivities between 10 to 10 cm/sec.
Construction of Embankments from Sta. 0+00 to Sta. 23+25: An approximately 6-inch thick layer of
vegetative material was shown to be removed to prepare the embankment area. Compacted Type ‘B’
Material was designated for the embankments. Compaction requirements for Type ‘B’ Material included
placement in 6-inch thick loose lifts. A 4.5-foot thick layer of Compacted Type ‘A’ Material was placed on
the interior slope of the embankment. The exterior portion of the embankment is shown on the drawings
to be constructed using Type ‘B’ Material. The drawings also show that a 6-inch thick aggregate surfacing
was to be placed on the embankment crest.
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9

Construction of Embankments from Sta. 23+25 to Sta. 51+30.89: Drawing Y11 show an approximately 6inch thick layer of vegetative material was to be removed to prepare the embankment area. Compacted
Type ‘A’ Material is shown to be placed at a 2H:1V slope at a height of 18 ft and a crest width of 12 ft
(See Table 2 for a summary of material properties). A layer of compacted Type ‘B’ Material was then
placed on the exterior slope of the embankment at a 3H:1V slope to an 18 ft height matching the Type ‘A’
Material, providing a total top crest width of 20 ft. A 6-inch filter blanket was placed on the exterior slope
of the embankment from the toe of slope to approximately elevation 717.5 ft. Rip rap was placed over the
filter blanket. A 4-inch thick layer of topsoil was shown to be added from elevation 717.5 feet to the crest
of the embankment.
A summary of physical and engineering properties of the construction materials for the Fly Ash
4
Impoundment from the Geotechnical Report is presented in Table 2 and 3 below.
Table 2. Summary of Construction Material Engineering Properties
4
from Geotechnical Report
Unit
Weight
(pcf)

Material
Embankment Fill*

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf)

Ф’ (°)

c (psf)

Ф (°)

200

29

283

21.4

128

*The embankment fill materials sampled and tested were Type ‘A’ Material.

Table 3. Summary of Embankment Material Physical Properties
4
from Geotechnical Report
Test

Min

Max

Average

Water Content (%)

16

24

19

% Passing No. 200 Sieve

97.4

98.7

98.2

Liquid Limit

35

42

38

Plastic Limit

17

24

20

Plasticity Index

11

23

17

Atterberg
Limits

6

Available Records indicate the Fly Ash Impoundment was constructed in 1977 .
§257.73 (c)(1)(vii): At a scale that details engineering structures and appurtenances relevant to the
design, construction, operation, and maintenance of the CCR unit, detailed dimensional drawings of the
CCR unit, including a plan view and cross sections of the length and width of the CCR unit, showing all
zones, foundation improvements, drainage provisions, spillways, diversion ditches, outlets, instrument
locations, and slope protection, in addition to the normal operating pool surface elevation and maximum
pool surface elevation following peak discharge from the inflow design flood, the expected maximum
depth of CCR within the CCR surface impoundment, and any identifiable natural or manmade features
that could adversely affect operation of the CCR unit due to malfunction or mis-operation.
Drawings that contain items pertaining to the requested information for the Fly Ash Impoundment are
listed in Table 4. Items marked as "Not Found" are items not found in available record documentation.
The available construction plans for the Fly Ash Impoundment are included in Attachment B.
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Table 4: List of Drawings with Design Information Requested in § 257.73(c)(1)(vii)
Sibley Fly Ash Impoundment
10

2

7

Dimensional plan view (all zones)

Burns & McDonnell Drawing No. Y1 , Y3 , Y4 , Y211
12
Rev 2 , Y5-Rev 3 , (1977 & 1988)

Dimensional cross sections

Burns & McDonnell Drawing No. Y7 , Y8 , Y9 ,
16
9
17
18
Y10 , Y11 , Y12 , Y8-2 (1977 & 1988)

Foundation Improvements

Sargent & Lundy Drawing No. S-103
(Foundations for Fly Ash Silo)

13

14

19

Drainage Provisions

2

15

(1992)

7

13

Burns & McDonnell Drawings No. Y3 , Y4 , Y7 ,
14
15
9
Y8 , Y9 , Y11 (1977)
7

20

21

Spillways

Burns & McDonnell Drawing No. Y4 , Y13 ,Y14
(1977)

Diversion Ditches

Burns & McDonnell Drawings No. Y3 , Y4 , Y7 ,
14
18
14
9
Y8 , Y8-2 , Y9 , Y11 (1977 & 1988)

Outlets

Burns & McDonnell Drawing No. Y4 , Y13 , Y14
(1977)

Instrument Locations

None Included in Original Design

Slope Protection

Burns & McDonnell Drawing No. Y2-Rev 2 , Y3 , Y4 ,
9
17
Y11 , Y12 (1977)

Normal Operating Pool Elevation

722 ft Per Dam Assessment Report (Dewberry &
22
Davis , 2011)

Maximum Pool Elevation

723 ft (Per Dam Assessment Report, Dewberry &
22
Davis , 2011)

Expected Maximum Depth of CCR

Not Found

Identifiable Natural or Manmade
Features That Could Adversely
Affect Operation of the Sibley Fly
Ash Impoundment

None Identified

2

7

7

13

20

11

21

2

7

All drawings listed in Table 4 are included in Attachment B.
The following modifications were made to the Fly Ash Impoundment:
•

Between 1993 and 1994, the western end of the Fly Ash Impoundment was filled in and a new
19
silo was placed on driven steel piles .
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In 1996 Sibley Generating Station constructed work pads and interior dikes within the Fly Ash
11
Impoundment . The shot rock work pads provide stable and durable location for heavy
equipment to be used when dredging and other maintenance operations are conducted. The
addition of the interior dikes helps to localize sediment settling to the western portion of the
Impoundment and along the corners of the protruding internal dikes.

§257.73 (c)(1)(viii): A description of the type, purpose, and location of existing instrumentation.
There is no existing instrumentation on the Fly Ash Impoundment.
(§257.73 (c)(1)(ix): Area-capacity curves for the CCR unit.
Area-capacity curves were not reasonably or readily available.
(§257.73 (c)(1)(x): A description of each spillway and diversion design features and capacities and
calculations used in their determination.
The outlet structure for the Fly Ash Impoundment is located in the southeastern corner of the
impoundment. Water enters in at a 12-inch diameter pipe with an invert elevation of 720.5 ft, and is
conveyed to the outfall structure, where a 48-inch sharp crested weir with an inlet elevation of 716 ft
18
discharges water through an outlet structure to a tributary of the Missouri River .
The calculations used to determine the capacity of the outlet structure were not reasonably and readily
available.
§257.73 (c)(1)(xi): The construction specifications and provisions for surveillance, maintenance, and
repair of the CCR unit.
6

Missouri Public Service Company generated construction specifications for the construction of the Fly
Ash Impoundment in a 1977 Bid Package. See Attachment C.
KCP&L provisions for surveillance, maintenance, and repair of Fly Ash Impoundment in compliance with
the USEPA CCR Rule include the following:
•

Sibley Generating Station accomplishes 7-day and 30-day inspections on the Sibley Fly Ash
23
Impoundment in compliance with the CCR Rule .

•

Sibley Generating Station supervisory staff reviews inspection documentation.

•

In the event further evaluation is needed, station management and/or corporate staff will be consulted
as appropriate.

•

Follow-on work is scheduled to repair issues determined to be in need of remediation.

§257.73 (c)(1)(xii): Any record or knowledge of structural instability of the CCR unit.
No signs of structural instability have been reported.
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LIMITATIONS

The signature of AECOM's authorized representative on this document represents that to the best of AECOM’s
knowledge, information and belief in the exercise of its professional judgment, it is AECOM’s professional opinion
that the aforementioned information is accurate as of the date of such signature. Any recommendation, opinion or
decisions by AECOM are made on the basis of AECOM's experience, qualifications and professional judgment
and are not to be construed as warranties or guarantees. In addition, opinions relating to environmental,
geologic, and geotechnical conditions or other estimates are based on available data and that actual conditions
may vary from those encountered at the times and locations where data are obtained, despite the use of due
care.
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ENGINEER’S CERTIFICATION

This document was prepared under the direct personal supervision of Brian D. Linnan, a Registered Professional
Engineer in good standing in the State of Missouri. I certify, the History of Construction for the Sibley Fly Ash
Impoundment, dated October 6, 2016, which includes all pages in Sections 1 and 2, meets the requirements of 40
CFR § 257.82.

________ Brian D. Linnan _________
Printed Name

________ October 6, 2016 _________
Date

AECOM
2380 McGee Street, Suite 200
Kansas City, Missouri 64108
1-816-561-4443
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DIVISION 2 - SITE WORK
2A

SITE PREPARATION AND EARTHWORK

2A-l

GENERAL

A.

DESCRIPTION:
1. This Section includes site preparation activities and certain items of
earthwork common to other related work as necessary to complete the
Work.
2. Related Work Specified Elsewhere:
a. Storm Drainage: SECTION 2B.
b. Landscaping: SECTION 2C.
c. Roads, Drives and Surfaced Area Construction: SECTION 2D.

B.
1.

QUALITY ASSURANCE:
Applicable Standards:
a. American Association of State Highway and Transportation Officials
Standard Method of Test (AASHTO):
(1) T99 - The Moisture-Density Relations of Soils Using a 5.5-Pound
Rammer and a 12-Inch Drop.
(2) Tl04 - Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Test.
(3) Ml47 - Materials for Soil Aggregate Subbase, Base, and Surface
Courses.

b.

American Society for Testing and Materials (ASTM) 1970, 5th Edition,
Special Procedures for Testing Soil and Rock for Engineering Purposes:
(1) STP 479 - Burmister Method.
c. U. S. Department of the Interior, Bureau of Reclamation, Earth Manual,
1st Edition:
d. Missouri Department of Highways Standard Specifications for Road
and Bridge Construction,

C.

JOB CONDITIONS:
1. Lines and grades shall be as indicated.
mark and two reference

Engineer will furnish one bench

points as necessary

to permit

the Contractor

to

layout and construct the work properly.
2. Maintain carefully all bench marks, monuments, and other reference
points and replace as directed if disturbed or destroyed.
3. Explosives: It is not anticipated that blasting will be required to
complete the Work. The Engineer will consider written requests from
the Contractor for permission to blast should the need arise. Minimal
requirements governing the approved use of explosives are as follows:
a. Before delivery of any explosives at jobsite, Contractor must have
obtained a blasting endorsement on his public liability and property
damage insurance policy.
b. Store and use explosives to conform to local, state and federal
regulations.

c.

MPS(100)
122076

Blasting:
(1) Blasting shall be performed only under the direction of an employee
of Contractor who is qualified, competent, and thoroughly experienced in the use of explosives.

2A-l

LA - SITE PREPARATION
(2) Persons

AND EARTHWORK:
handling

continued

explosives

shall be licensed

or otherwise

author-

ized to use explosives.

(3) Locate charge holes properly and drill to correct depth for charges
used.
(4) Limit charges in size to minimum required for reasonable removal of
material by excavating equipment.
(5) Avoid excessive overbreak or damage to adjacent structures, equipment, utilities, or buried pipeline and conduit as follows:
(a) With properly designed pattern.
(b) By use of approved explosion mats.
(6) Blasting near utilities shall be subject to written approval of
owning agency.
Protection of Trees:
Protect tops, trunks, and roots of existing tree~
on project site which are outside specified clearing limits, as follows:

4.
8.

Box,

fence around,

or otherwise

protect

trees before

any construction

work is started.
b. Do not permit heavy equipment or stockpiles within branch spread.
c. Trim or prune to obtain working space in lieu of complete removal
when possible.
Conduct operation as follows:
(1) With experienced personnel.
(2) Conform with good horticultural practice.
(3) Preserve natural shape and character.
(4) Protect cuts with approved tree paint.
d. Remove when damage occurs to make survival doubtful.
e. Replace with similar item when damaged through carelessness and so
requested.
5. Disposition of Utilities:
a. Adequately protect from damage all active utilities and remove or
relocate only as indicated or specified.
b. Report inactive and abandoned utilities encountered in excavating
and grading operations.
Remove, plug, or cap as directed.
6. Storm Runoff Retention Ponds:
a. Construct at locations as required to collect all runoff from areas
to be graded and as directed by the Engineer.
b. Construct berms, ditches, and channels necessary to direct all runoff
to the retention ponds.
c. Construction of the storm runoff retention ponds shall include the
following:
(1) Dikes:
(a) Dikes to be constructed in accordance with the provisions for
"Embankment"
this section~
(b) Controlled discharge facilities consisting of pipe culverts valves,
weirs, or other appurtenances approved by the Engineer.
(c) Seeding, riprap, and slope paving as required to protect dike
slopes from erosion.
(d) Drain ponds in a manner which will prevent sediment from leaving
the pond with the discharge.
Accomplish as soon as practical
after each rainfall.
(2) Silt Fences:
(a) Silt Fences shall consist of llarafi 140 Fabric or approved equal
attached to a support system such as wire mesh or snow fence, the

2A-2
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2A - SITE PREPARATION

AND EARTHWORK:

continued

toe of the fabric to be anchored by burying at least 12".
(b) Silt fences shall be placed in such a manner that all construction
runoff shall pass through them before being discharged.
(c) Silt fences shall be cleaned as necessary to prevent clogging.
(3) Sediment Traps:
(a) Sediment traps shall include the following:
l. Sand bags stacked in an interlocking fashion.
2. Wire-tied straw bales anchored to the ground by 2 steel fence
posts per bale.
Straw bales are to be replaced when rotton
or disintegrating.
(b) Straw bales or Sand bags shall be set in a trench excavated to
a depth of 6 inches.
Upstream face of trench shall be backfilled
and tamped to prevent piping.
(c) Sediment traps shall be cleaned as necessary to prevent clogging.
d. Dikes, Silt fences and Sediment traps shall be a minimam of 4'-0" in
height but shall be of sufficient height to prevent overtopping.
e. Size ponds to retain the runoff resulting from a 10-year, 24-hour
rainfall over the entire drainage area above the retention pond.
f. Remove sediment from pond when the depth of the sediment reaches
2'_6" and place material in the waste area.
2A-2

EQUIPMENT

AND MATERIALS

A.

MATERIALS:
1. Materials Encountered:
a. All materials encountered in excavation, regardle~s of type,
character, composition, and condition thereof, shall be unclassified
for payment.
b. Excavation shall include all materials found within the designated
limits for excavation.
c. Determine quantity of various materials to be excavated prior to submitting Bid Form.
If encountered, remove rock at no extra cost to
Owner.
d. Arrangements
for entry to site for purpose of conducting subsurface
investigations,
including test borings, shall be made with Owner.
e. Cohesionless materials include gravels, gravel-sand mixtures, sands,
and gravelly sands exclusive of clayey and silty material - materials
which are free-draining
and for which impact compaction will not produce a well-defined
moisture-density
relationship
curve and for which
the maximum density by impact methods will generally be less than by
vibratory methods.
f. Cohesive materials include silts and clays generally exclusive of
sands and gravel - materials for which impact compaction will produce
a well-defined
moisture-density
relationship
curve.
2. Waste Materials:
a. Includes excess suitable materials and materials unsuitable for use in
the Work.
(1) Unsuitable materials include all material that contains debris,
roots, organic matter, frozen matter, rock (with any dimension
greater than one-half the loose layer thickness) or other materials
that are determined by Engineer as too wet or otherwise unsuitable
for providing a stable subgrade or stable foundation for structures.

MPS(lOO)
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b.
c.
d.
e.
f.

g.

AND EARTHWORK:

continued

(2) Suitable materials include material that is free of debris, roots,
organic matter, refuse, ashes, cinders, frozen matter and, which is
free of rock with any dimension greater than one-half the specified loose layer thickness.
Remove unsuitable materials from work area as excavated.
Keep excess suitable material segregated from unsuitable waste in the
disposal area.
Deposit waste materials in locations and within areas designated by
Engineer and as indicated.
Construct erosion control devices as specified in SECTION 2A.
Topsoil, seed, and mulch as specified in SECTIONS 2A and 2C.
Grade waste areas and leave them free draining and with an orderly
and neat

appearance.

3.

Borrow Materials:
a. Refers to all fill materials and topsoil obtained from approved
locations either on or off the jobsite.
b. Borrow shall include all excavating, handling, and final disposal
of materials as specified.
Borrow, if required, to bring the embankments to the lines and grades indicated, shall be furnished by
the Contractor, as specified, without additional compensation.
c. Borrow areas shall be as indicated.
.
d. Material removed from borrow areas shall be as approved by Engineer.
e. Leave borrow areas graded to drain and to present a neat appearance.
4. Embankment Material:
a. Includes suitable approved material from excavations
and borrow areas.
b. Suitable embankment material shall be as follows:
(1) Type "A": shall be CH or CL material to be obtained only from the
designated borrow area.
(2) Type "B": shall include any material excavated from the inside of
the fly ash pond area.
c. Do not use material containing gravel, stones, or shale particles
greater in dimension than one-half the depth of the layer to be
compacted.
d. Material shall be free of roots or other organic matter, refuse,
ashes, cinders, frozen earth or other unsuitable material.
e. Perform any wetting or drying of the material as required to obtain
the specified density when compacted and to maintain moisture content at time of placement
(to not less than optimum or more than
4 percent above optimum) as determined by AASHTO T99.
5. Trench Stabilization
Material:
Material shall be as follows:
a. As specified for granular fill material, or
b. Conform to AASHTO Ml47, Grading A or B, well graded, with not more
than 10% passing No. 200 sieve.
6. Granular Fill Material:
a. ~~terial shall be crushed rock with the following gradation:
Sieve Size
Percent Passing
(Square Openings)
(By Weight)
1"
100
3/4"
90-100
3/8"
30-65
No.4
5-25
No.8
0-10
No. 16
0-5
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AND EARTHWORK:

continued

b.

~Iaterial shall not have a loss of more than 15% after 5 cycles when
tested for soundness with sodium sulfate as described in AASHTO Tl04.
c. In lieu of using crushed rock meeting the above gradation, crushed
slag may be used.
(1) The slag shall have a maximum of 10% passing #200 sieve.
(2) The slag is available on the plant site.
d. Use for the following:
(1) Under slabs on grade.
(2) Pipe embedment.
(3) Trench stabilization.
7. Topsoil ~terials:
a. Includes those materials obtained from excavation which are most
suitable and stockpiled for such purpose, or
b. Borrow when required.
8. Riprap Material:
a. All stone shall be durable and of suitable quality to insure permanence in the structure and in the climate in which it is to be used.
b. Boulders or quarried rock may be used and shall be graded as follows:
Weight in Pounds
Percent of Total Weight
Per Stone
Lighter Than or Passing
300 •.•••••.•.•.....
,.......
100
150 ,••••.•..••..••.•...•. 55-75
50 •••••••••••••••••••••••
25-45
2-inch screen
5-15
c. Quantity of rock with an elongation greater than 3:1 shall not
exceed 20 percent of the mass. No stone shall have an elongation
greater than 4:1.
d. Material shall be free from cracks, seams, or other defects that
would tend to increase its deterioration from natural causes.
e. Objectionable quantities of dirt, sand, clay and rock fines will not
be permitted.
f. Not more than 10 percent of the stone shall show splitting, crumbling, or spalling when subjected to 5 cycles of the sodium soundness
test as required by AASHTO T104.
g. Furnish Engineer certification from an approved laboratory that the
material conforms to these specifications.
h. In lieu of conforming to above specified test requirements, material
with a proven history of satisfactory performance will be approved
for use in the work provided certification of this history is acceptable to the Engineer.
9. Railroad Crossings:
a. Conform to AREA specifications and standards for construction of
prefabricated sectional treated timber crossings, Type A.
b. As manufactured by Kerr-McGee Chemical Corporation, Forest Products
Division, or approved equal.
c. Timber material shall be hardwood.
d. Flangeway width shall be 3 inches.
10. Filter Blanket Material:
a. ~terial
shall conform to the applicable requirements of AASHTO M80
and shall be reasonably well graded within the following limits.

MPS(lOO)
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b.
B.

Percent Passing
Sieve Sizes
~y Weight
4~~
100
3 inch
80-100
2 inch
70-90
3/4 inch
45-60
No. 4
20-30
No. 10
5-15
No. 40
0-5
Crushed rock may be used as a bedding material providing it meets
the gradation specified above.

EQUIPMENT:
1. Compaction equipment shall conform to the following requirements anrl
be subject to the approval of the Engineer.
a. Tamping Rollers:
(1) Tamping roller may be towed or self-propelled.
(2) Rollers shall have staggered uniformly spaced knobs or feet. When
fully loaded, they shall exert at least 300 psi on combined area
of tamping feet in contact with ground.
(3) Rollers shall be equipped with cleaning fingers maintained at
full length to prevent accumulation of material between feet.
(4) Maintain all equipment in good repair.
b. Rubber-tired rollers shall have two axles, not less than 9 wheels
with pneumatic tires, a rigid steel frame, and a body suitable for
ballast loading.
c. Power tampers shall be used for compaction of.material in areas where
it is impractical or unsafe to use heavy equipment, and as directed
by the Engineer.
d. Vibratory compactor shall have a steel drum 42 inches in diameter,
with a vibrating force of 300 pounds per cycle per inch of drum
width and a vibrating frequency of 1,200 cycles per minute.
e. Vibratory plate compactor suitable for compacting granular pipe
embedment.

2A-3
A.

continued

PERFORMANCE

CLEARING AND GRUBBING:
Perform clearing and grubbing only as necessary to perform excavation,
trenching, embankment, borrow and other work required.
2. Clearing:
a. Clearing includes felling and disposal of trees, brush, and other
vegetation.
b. Remove existing fence within the limits of clearing. Waste or
store as indicated.
c. Conduct work in a manner to prevent damage to property and to provide
for the safety of employees and others.
d. Keep operations within property lines indicated.
3. Grubbing:
a. Removal and disposal of tree stumps and roots larger than 3 inches in
diameter.
b. Remove to a depth of at least 18 inches below existing grade ele1.

vation.

2A-6

MPS(lOO)
122076

2A - SITE PREPARATION
c.

AND EARTHWORK:

Backfill all excavated
to drain.

continued

depressions

with approved

material

and grade

B.

DEMOLITION:
1. Remove existing construction to limits indicated, or as required to
perform new construction.
2. Materials not indicated or specified to be relocated or returned to
Owner shall be disposed of as specified in "Disposal of Debris" this
section.
3. Perform demolition work to protect existing facilities, structures and
property, which are to remain, against damage from operations, falling
debris, or other cause.
4. Make provisions for temporarily accommodating flows in existing facilities to be relocated or disturbed.
5. Take precautions to guard against movement or settlement, and provide
shoring and bracing as necessary.
6. If at any time safety of existing structure to remain is endangered,
cease operations, notify Engineer and do not resume operations prior
to approval.
70 Store materials and equipment to be reused in a manner to avoid corrosion, staining, breakage, or damage from any cause.

C.

D.

,DISPOSAL OF DEBRIS:
1. Dispose of debris from clearing and grubbing (and demolition) at a
location off the jobsite as arranged for by Contractor or by burying
on the site with approval of Engineer.
2. Place debris buried on the site a minimum of 5 feet below finished
grade in areas acceptable to Owner.
Indicate locations of buried
debris on Contractor-furnished
construction record drawings.
3. Contractor may claim and salvage any timber or other debris which he
may consider of value, but shall not delay in any manner either this
contract or other work with salvaging operations.
4. Combustible waste material and debris may be burned subject to the
Contractor obtaining all required permits and conducting all burning
operations in strict accordance with applicable regulations.
Bury
wastes from burning in approved areas and restore these areas to
natural conditions at the completion of this work.

STRIPPING:
1. Remove topsoil from areas within limits of excavation, trenching,
borrow and areas designated to receive embankment and compacted fill.
2. Scrape areas clean of all brush, grass, weeds, roots and other materials.
3. Strip to a minimum depth of 6 inches but, to a sufficient depth to
remove excessive roots in heavy vegetation or brush areas and as required to segregate topsoil.
4. Stockpile topsoil in areas where it will not interfere with construction
operations or existing facilities.
Stockpiled topsoil shall be reasonably free of subsoil, debris and stones larger than 2-inch diameter.
5. Dispose of waste on the site at locations indicated and as approved
by the Engineer.

MPS(100)
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E.

SHEETING AND BRACING:
1. Requirements:
a. Use as necessary to conform with the following:
(1) Federal and state laws and local ordinances.
(2) To protect life, property and the work.
(3) To avoid excessively wide cuts in unstable material.
b. Use is mandatory where construction is adjacent to existing buildings
and utilities where sloped side walls would extend beyond construction
right-of-way.
2. Approved Materials:
a. Provide on site prior to start of excavation in each section, and make
such adjustments as are required to meet unexpected conditions.
b. Space and arrange sheeting and bracing as required to exclude adjacent material and according to the stability of excavation slopes.
c. Remove simultaneously with backfilling, except as otherwise approved,
and fill voids left after withdrawal with sand or other approved
material.

d.

Leave in place when required by conditions of supported material and
cut off at approved elevation below the surface.
(1) No higher than one foot below finished surface grade.
(2) No lower than one foot above top of buried pipe.

DEWATERING:
Control grading around excavations to prevent surface water from flowing into excavation areas.
2. Drain or pump as required to continually maintain all excavations and
trenches free of water or mud from any source, and discharge to approved
drains or channels. Commence when water first appears and continue
until work is complete to the extent that no damage will result from
hydrostatic pressure, flotation, or other causes,
3. Use pumps of adequate capacity to insure rapid drainage of area, and
construct and use drainage channels and subdrains with sumps as required.
4. Remove unsuitable excessively wet subgrade materials and replace with
approved backfill material.

F.

1.

G.

STOCKPILING:
1.
Stockpile in amounts sufficient for and in a manner to segregate materials suitable for the following:
a. Topsoiling.
b. Constructing embankments and fills.
c. Backfilling.
d. Waste only.
2. Do not obstruct or prevent access to the following:
a. Roads and driveways.
b. Utility control devices.
c. Ditches or natural drainage channels.
3. Perform in a manner to avoid endangering the work, stability of banks
or structures, or health of trees and shrubs to be saved.
4. Maintain safe distance between toe of stockpile and edge of excavation
or trench.

5.

Stockpile in other areas or off site when adjacent structures, easement limitations, or other restrictions prohibit sufficient storage

2A-8
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adjacent to the Work. Off-site areas shall be arranged for by Contractor at no additional cost to Owner.
H.

COMPACTION:
1. Compact subgrades, fills, embankments and backfills using spreading
equipment, tamping rollers, rubber-tired rollers, vibratory compactors,
or power tampers, as required to obtain reasonable uniformity.
2. Perform within moisture content range as specified to obtain required
results with equipment used.
3. Achieve minimum densities specified as referenced to:
a. Cohesive soils - Maximum density at optimum moisture, AASHTO T99.
b. Cohesionless soils:
(1) ASTM STP 479 Burmister Method.
(2) USBR E-12 Relative Density.

I. SITE GRADING:
1. Excavate, fill, compact fill, and rough grade to bring project area
to subgrades as follows:
a. For surfaced areas, to underside of respective surfacing or base
course.

b.

For seeded areas, ditches aud slopes 3:1 and greater, as indicated
on grading sections.
2. Rock:
a. If encountered in grading areas outside of buildings, the provisions
contained herein shall apply.
b. Backfill to grade, with earth compacted in place after removing
rock to depths as follows:
(1) Under surfaced areas, to 6 inches below the top of respective
subgrades for such areas.
(2) Under planted areas to 24 inches below finished grade except that
boulder or protruding rock outcrop, if so indicated, shall be left
undisturbed.
3. Embankment:
Placement:

B.

(1) Place embankment to the contours and elevations indicated, using
suitable

approved

material

from excavations

or borrow

areas.

(2) Place fill material in 6-inch maximum layers (uncompacted depth).
(3) Place embankment only on ground surfaces which have been compacted
by rolling, roughened by discing or scarifying to 6 inches deep,
wetted or dried as required to obtain correct moisture content, and
approved by Engineer.
(4) Do not place snow, ice or frozen earth in fill and do not place fill
on a frozen

b.

surface.

Compaction:
(1) Type A Material:
(a) Obtain compaction by use of tamping rollers.
(b) Compaction shall be ninety-two (92) percent!
maximum

density

at specified

moisture

content

five (5) percent at
as determined

by

AASHTO T99 for all areas except those areas in which a different
minimum

density

is indicated

or specified.

(c) Moisture content shall be maintained within a range of not less
than optimum nor more than four (4) percent above optimum.
MPS(IOO)
122076
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(2) Type B Material:
(a) 09tain compaction
roller.
c.
4.

continued

by a minimum

Remove all debris subject
areas to be filled.

of five (5) passes with a tamping

to termite

attack,

rot, or corrosion.

from

Excavation:

a.

General:
(1) Perform excavation by any recognized method of good practice to complete the job in the most expeditious manner.
(2) Take precautions to insure no damages to existing facilities or
equipment, or other work.
b. Trenching:
(1) Extent of Work:
(a) Includes excavation, sheeting, bracing and all operations necessary
for the preparation of trenches for bedding of pipes and all appurtenances thereto.
(b) Remove material as required for alignment and elevation of work as
indicated.
(2) Equipment and Methods:
(a) Types of equipment and methods may be at Contractor's option, where
structures or other facilities are not endangered.
(b) Equipment and methods shall be subject to approval of jurisdictional
agency where stability or usefulness of other facilities may be
impaired.
(c) Perform by hand methods when required to save culverts, utilities
or other structures above or below ground.
(d) Maximum length of open trench shall be limited as necessary to
conform to local codes •
.(3) Side Walls:
(a) Make vertical below top of pipe.
(b) Make vertical or sloped from a plane 12 inches above top of pipe
down to top of pipe.
(c) Make vertical or sloped as required for stability, above a plane 12
inches above top of pipe.
(d) Sheet and brace where necessary.
(e) Excavate without undercutting.
(4) Trench Depth:
(a) Depth shall be sufficient to provide the minimum bedding requirements for the pipe being placed.
(b) Do not exceed depth indicated where conditions of bottom are
satisfactory.
(c) Increase depth as necessary to remove unsuitable supporting
materials.

(5) Trench Bottom:
(a) Protect and maintain when suitable natural materials are encountered.
(b) Remove rock fragments and materials disturbed during excavation or
raveled from trench walls.
(c) Restore to proper subgrade with granular fill material or compacted
backfill as approved by the Engineer.
(6) Trench Stabilization:
Compact in lifts not exceeding 6 inches to
approved firm condition with penumatic or vibratory equipment.
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(7) Trench Width:
(a) Excavate trench to a mlnlmum width which will permit satisfactory
jointing of the pipe and thorough tamping of bedding.
(b) Haintain trench widths below a plane 12 inches above top of pipe
as follows:
Trench Width
Nominal Pipe Size
Minimum
Maximum
Less than 24"
Pipe od + I'
Pipe od + 2'
24" to 60"
Pipe od + 2'
Pipe od + 4'
(c) Maximum trench width limitations shall apply beginning 3 feet from
manhole or structure walls.
(d) Maximum width shall be as near the minimum specified as can be
controlled by construction equipment and methods utilized.
(e) Correct when overexcavated at no additional cost to the Owner.
~
Use stronger pipe or higher class embedment.
2. Obtain approval of Engineer before proceeding.
(8) Trenching Under Existing Utilities:
The pipe trench walls shall be
maintained vertical under existing duct banks and other utilities.
This shall be accomplished by driving steel H-sectioll beams each
side of the utility and placing timber lagging between the beams.
All excavation under utilities shall be by hand methods.
(9) Trenching Across Drainage Ditches:
Open cuts through existing drainage ditches shall be provided with protection from flows entering
the trench. Methods of blocking and disposing of flows shall be by
methods as approved by the Engineer.
(0) Test Pits:
(a) Excavate test pits sufficiently in advance of trenching to enable
adequate planning of construction procedure.
(b) Locate as follows:
1. Where unstable material is suspected that may require special
protective

meaSures.

2.
3.
4.

Where ground water may require special handling methods.
Where indicated or otherwise approved.
Where interference or conflict with other utilities or structures
could affect alignment of pipe.
5. Where advisable to assess adequacy of blasting pattern.
(c~With lateral dimension not less than minimum trench width specified
for location

excavated.

(d) To depth required to obtain information desired.
(11) Fill Areas:
Perform trenching in fill areas only after compacted
fill has reached an elevation of not less than one foot above the
top of the pipe.
c. Structures:
Perform as specified for "Trenching," and as follows:
(1) Excavate area adequate to permit efficient erection and removal of
forms.
(2) Trim to neat lines where details call for concrete to be deposited
against earth.
(3) Excavate by hand in areas where space and access will not permit use
of mac hines.
(4) Notify Engineer immediately when excavation has reached the depth
indicated.
Do not proceed further until approved.
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(5) Restore bottom of excavation to proper elevation in areas overexcavated, as follows:
(a) For structures supported by caissons, with compacted embankment.
(b) For structures supported by footings, with concrete.
5. Backfilling:
a. Trenches: Perform as specified for "Embankment," this section, with
the following additional provisions:
(1) Complete promptly after approval to proceed.
(a) Upon completion of pipe embedment.
(b) Only after concrete encasement (when required) has attained 70
percent of design strength.
(2) Use hand methods to a plane 12 inches above top of pipe.
(3) Use approved mechanical methods where hand backfill is not required.
(4) Until compacted depth over conduit exceeds 3 feet, do not drop fill
material over 5 feet. Distance may then be increased 2 feet for
each additional foot of cover.
(5) Insure thorough compaction of fill under and around the conduit for
the full length.
(6) Accomplish without inundation or flooding.
(7) Backfill failing to meet required densities shall be removed or
scarified and recompacted as necessary to achieve specified results.
(8) All backfill under existing utilities shall be granular pipe embedment, vibratory compacted to 70% relative density.
b. Granular Pipe Embedment:
(1) Granular pipe embedment material shall be as specified for granular
fill rnaterial.
(2) Place granular bedding to conform to the following:
(a) Level bottom layer at proper grade to receive and uniformly support
pipe barrel throughout its length.
(b) Form shallow depression under each joint to facilitate grouting.
(c) Form depression under each joint such that no part of bell or
coupling is in contact with trench when pipe is placed in position.
(d) Add second layer simultaneously to both sides of the pipe with
care to avoid displacement.
(e) Complete promptly after grouting of joint and approval to proceed.
(f) Substitute for any part of earth backfill to within 2 feet of
final grade at Contractor's option.
(3) Compact granular bedding as follows:
(a) In lifts not exceeding 12 inches in compacted depth.
(b) Rod, spade, or use pneumatic or vibratory equipment as follows:
~
As required to obtain not less than 70 percent relative density
as determined by ASTM STP 479 or USBR E-12.
2. Throughout depth of embedment.
(4) Include arch or total concrete encasement as follows:
(a) In locations indicated or where approved by Engineer to correct
overwidth trench condition.
(b) Form to dimensions indicated or construct full width of trench.
(c) Place 4000 psi concrete, plain or reinforced, conforming to
DIVISION 3, as required.
(d) Start and terminate encasement at a pipe joint.
(e) Install keyed construction joints coincident with pipe joints at
30- to 36-foot intervals. Provide separation of at least 75 per-
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area at construction

joints.

Do not run

horizontal steel through joint.
(f) Suitably support and block pipe to maintain position and prevent
flotation.
(g) Place promptly after installation of granular bedding.
(h) Protect against damage by heavy equipment with layer of earth.
(5) Include concrete cradle as follows:
(a) In locations indicated and where designated by Engineer to reinforce unstable trench bottom.
(b) Place on undisturbed trench bottom or on stabilized subbase.
(c) Form to dimensions shown or construct full width of trench.
(d) Place 4000 psi concrete, plain or reinforced, conforming to
DIVISION 3, as required.
(e) Start and terminate cradle at a pipe joint.
(f) Place without horizontal construction joints other than indicated.
(g) Suitably support and block pipe to maintain position and prevent
flotation.
(h) Provide anchorage where indicated.
c. Earth Pipe Embedment:
(1) Earth pipe embedment shall be as specified for Type A embankment
mat-erial.

(2) Shape trench bottom to fit the pipe and backfill throughout depth of
trench with compacted impel~ious materials.
d.
Structures:
(1) Backfill only after concrete has attained 70 percent design strength.
(2) Backfill adjacent to structures only after, in the opinion of Engineer,
a sufficient portion of the structure has been built to resist the
imposed load.
(3) Remove all debris from excavation prior to placement of material.
(4) Use material free of gravel, rock, or shale particles larger than
2 inches within one foot of structure.
(5) Perform backfilling simultaneously on all sides of structures.
(6) Place backfill in level layers within compacting ability of equipment
used.
(7) Exercise extreme care in the use of heavy equipment in areas adjacent
to structures.

(8) Accomplish compaction without inundation or flooding.
(9) Compact to 95 percent of maximum density at optimum moisture as
determined by AASHTO T99.
Subgrade Preparation:

6.
a.

General:
(1) Excavate

or backfill as required to construct subgrades to the elevations and grades indicated.
(2) Remove all unsuitable material and replace with approved fill
material, and perform all wetting, drying, shaping, and compacting required to prepare a suitable subgrade.
b. Subgrade for Fills and Embankments: Roughen by discing or scarifying
and wet or dry top 6 inches as required to insure bond with fill or
embankmen t.
c. Subgrade for Roadways and Drives:
~:'_'
(1) Extend subgrade the full width of the surfaced area plus one foot
outside the edges of the overlying course to be placed.
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(2) Compact sllbgrade embankments as specified in "Embankment" this
section except for the top 6".
(3) Compact the top six inches of subgrades for traffic areas in
embankment or excavation to 95 percent.
d. Subgrades for Concrete Slabs on Grade:
(1) Compact subgrade in embankment areas and in the top six inches in
excavation areas to 95 percent.
(2) Place granular fill material on compacted sllbgrade in areas and to
thickness as indicated.
Compact by rolling and tamping until firm.
7. Construction Requirements:
a. Grade and compact all areas within the project, including excavated
and filled sections, and adjacent transition areas reasonably smooth
and free from irregular surface changes.
b. Degree of finish shall be that ordinarily obtained from blade grader
or scraper operations, except as otherwise specified.
c. Finished grades shall generally be not more than 0.25 feet above or
below established grade or approved cross sections with due allowance
for topsoil.
d. Finished grade for areas within 10 feet of (future) building shall not
exceed 0.15 feet above or below established subgrade.
e. Finished subgrades for roads, drives and surfaced areas shall not be
lower than indicated, nor higher than 0.1 foot above than indicated.
f. Finish all ditches, swales, and gutters to drain readily.
g. Provide roundings at top and bottom of banks and at other breaks in
grade.
J.

TOPSOILING:
1. Place topsoil on all areas indicated and on approved waste areas.
2. Subgrade Treatment:
a. Clear site of vegetation heavy enough to interfere with proper
grading and tillage operations.
b. Clear surfaces of all stones or other objects larger than 3 inches
in thickness or diameter, all roots, brush, wire, grade stakes, or
other objectionable material.
c. Loosen subgrade by discing or scarifying to a depth of 2 inches
wherever compacted by traffic or other causes to permit bonding
of the topsoil to the subgrade.
3. Placement:
a. Distribute over required areas without compaction other than that
obtained with spreading equipment.
b. Place to extent material is available within following limits:
(1) Not less than 4 inches in depth.
(2) Do not exceed 6 inches in depth.
c. Shape cuts, fills and embankments to contours shown.
d. Grade to match contours of adjacent areas and permit good natural
drainage.
e. With gentle mound over trenches.
4. After topsoil has been spread, clear surface of stones or other objects
larger than 2 inches in thickness or diameter and all other objects
that might interfere with planting and maintenance operations.
5. Protect topsoiled areas from the elements until grass is established.
Repair eroded areas as required.
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K.

RIPRAP:
Foundation Preparation:
a. Trim and dress areas requiring riprap to conform to cross sections
indicated within an allowable tolerance of plus or minus 2 inches
from the theoretical slope lines and grades.
2. Placement of Filter Blanket Material:
a. Place a 6" layer of filter blanket material on the slopes as indicated.
b. Spread material uniformly on the prepared base to neat lines as
indicated.
c. Placement of material by methods which will tend to segregate particle
sizes within the material will not be permitted.
d. Repair any damage to the surface of the prepared base during placement
of the filter blanket, before proceeding with the work.
e. Compaction of the bedding will not be required, but it shall be
finished to present a reasonably even surface free of mounds or windows.
3. Placement of Riprap:
a. Place on the slopes within the limits as indicated.
b. Place riprap on the prepared base in such a manner as to produce a
reasonably well graded mass of rock with a minimum practicable percentage of voids.
c. Place to its full course thickness in one operation in a manner to
avoid displacing the base material.
d. Finished riprap shall be free from objectionable pockets of small
stones and clusters of larger stones.
Hand place only if necessary
to secure the desired results.
e. A tolerance of plus or minus 4 inches from the slope lines and grades
will be allowed to the extremes that such a tolerance shall not be
continuous over an area greater than 200 square feet.
f. Maintain the riprap protection until accepted and replace any material
displaced by any cause.
g. Filter point style mats of Fabriform as manufactured by Construction
Techniques, Inc., or approved equal is considered an acceptable
alternate to riprap provided it is installed in accordance with
manufacturer's recommendations.
Mat thickness shall be subject to
the approval of the Engineer.
1.

L.

RAILROAD CROSSING:
1. Install conforming to AREA Specifications and Standards for the
Construction of Prefabricated Sectional Treated Timber Crossings.

M. MAINTENANCE AND REPAIR:
1. Maintenance:
a. Protect newly graded and topsoiled areas from actions of the elements.
b. Settling or erosion occurring prior to landscaping shall be filled
and repaired and grades reestablished to the required elevations
and slopes.
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2.

Correction of Settlement:
Under provisions of the guarantee, Contractor is responsible for correcting any settlement in excess of the amount of the specified
grading tolerance for the specific areas of embankments or backfill
and damages created thereby within one year after acceptance of the
Work.
b. Make repairs within 10 days from and after due notification by Owner
of embankment or backfill settlement and resulting damage.
c. Make own arrangements for access to the site for purposes of repair.
a.

*****
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