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73.75 FEET

36

CUBIC YARDS

145

SQUARE YARDS

Construction Notes:
1.
2.
3.
4.

5.

6.
7.
8.
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Construct rood above natural ground for better drainage.
Remove existing vegetation, organic soils, and roots providing a
smooth uniform base in accordance to NRCS specification
Ml-150 Site Preparation and Ml-152 Excavation.
Non-Woven Geotextile Closs IV will be placed over compacted
earthft'll/firm mineral soils in accordance to NRCS specification
Ml-165 Geotextiles.
Aggregate material con include: crushed limestone, or MOOT
22A/23A road grovel. Criteria 100% passing
inch sieve and
10% maximum passing the #200 sieve.
Aggregate material will be placed and compacted to the finished
thickness shown in the cross-section. Placement of aggregate
shall meet NRCS specification Ml-154 Earthfill.
The finished
surface may be higher than the existing ground level.
The center of the road will be crowned to promote drainage off
of the road and/or away from buildings.
Grade rood so that there is a smooth transition to existing
driveway and concrete approach.
All disturbed areas shall be seeded and mulched after
construction in accordance to the NRCS specification Ml-166
Seeding.
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CONSTRUCTION SPECIFICATION
MI-150. SITE PREPARATION
1.

SCOPE
Site preparation work shall consist of clearing and grubbing all woody growth from the
construction area.

2.

FOUNDATION PREPARATION AND GRUBBING
The construction areas shall be stripped of all materials not suitable for the foundation.
Such materials shall include organic matter, grasses, weeds, sod, debris, and stones larger
than 12 inches in diameter. Stumps and all roots 1 inch diameter or larger shall be grubbed
out to a depth of at least 2 feet below subgrade for concrete structures and 1 foot below the
ground surface at embankment sites and other designated areas..
In an earth embankment foundation area, all channel banks and sharp breaks shall be sloped
to no steeper than 1:1.

3.

STRIPPED MATERIAL DISPOSAL
Suitable stripped soil material shall be stockpiled for use as topsoil. The other stripped
materials shall be buried, removed from the site or otherwise disposed of as indicated by the
NRCS inspector.
Stockpiled materials around a construction site should not hinder subsequent construction
operations. Where concrete is to be delivered to the site by ready-mix trucks, several
openings at strategic points will be required so that concrete will not be required to flow an
excessive distance.
Waste material excavated from channels shall be deposited and shaped into spoil banks as
indicated on the drawings or as directed by the NRCS inspector.

4.

SAFETY
All excavation work shall provide stable slopes to safeguard the work and the workers
during construction operations. This can be accomplished by: (1) sloping all trench banks
more than 3.5 feet high, 1:1 or flatter, or (2) installing shoring or bracing adequate to
prevent banks from sloughing into the excavation.
Where excess water hinders excavation or other construction activities, pump drainage will
be used.
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CONSTRUCTION SPECIFICATION
MI-152. EXCAVATION
1.

SCOPE
The work shall consist of the excavation required by the drawings and specifications and
disposal of the excavated materials.

2.

USE OF EXCAVATED MATERIALS
To the extent they are needed, all suitable materials from the specified excavations shall be
used in the construction of required permanent earthfill. The suitability of materials for
specific purposes shall be determined by the NRCS inspector. The contractor shall not
waste or otherwise dispose of suitable excavated materials.

3.

DISPOSAL OF WASTE MATERIALS
All surplus or unsuitable excavated materials will be designated as waste and shall be
disposed of at the locations shown on the drawings or designated by NRCS inspector or
landowner.

4.

STRUCTURE AND TRENCH EXCAVATION
Structure or trench excavation shall be completed to the specified elevations and to
sufficient length and width to include allowance for forms, bracing, and supports, as
necessary, before any concrete or earthfill is placed within the limits of the excavation.
Excavations shall comply with OSHA Construction Industry Standards (29CFR Part 1926)
Subpart P, Excavations, Trenching, and Shoring. All excavation work shall provide stable
slopes to safeguard the work and the workers during construction operations. This can be
accomplished by: (1) sloping all trench banks more than 3.5 feet high, 1:1 or flatter, or (2)
installing shoring or bracing adequate to prevent banks from sloughing into the excavation.
The contractor shall furnish, place and subsequently remove such supporting installations.

5.

BORROW EXCAVATION
When the quantities of suitable materials obtained from specified excavations are
insufficient to construct the specified fills, additional materials shall be obtained from the
designated borrow areas. The extent and depth of borrow pits within the limits of the
designated borrow areas shall be as directed by the NRCS inspector.
Borrow pits shall be excavated and finally dressed in a manner to eliminate steep or
unstable side slopes or other hazardous or unsightly conditions. If required, during and/or
immediately following construction, the borrow pit shall be prepared, fertilized, seeded and
mulched in accordance with the Construction Specification 166, Seeding.

6.

OVER-EXCAVATION
Excavation beyond the specified lines and grades shall be corrected by filling the resulting
voids with approved compacted earthfill, except that if the earth is to become the subgrade
for riprap, rockfill, sand or gravel bedding, or drainfill, the voids may be filled with material
conforming to the specifications for the riprap, rockfill, bedding or drainfill.
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CONSTRUCTION SPECIFICATION
MI-154. EARTHFILL
1.

SCOPE
The work shall consist of placing the earthfill required by the drawings and specifications.

2.

TIMING
Construction work covered by this specification shall not be performed between November
15 and the following April 15 unless the site conditions and/or the construction methods to
be used have been reviewed and approved in writing by the NRCS inspector.

3.

MATERIALS
All fill materials shall be obtained from required excavations and designated borrow areas.
The selection of fill materials shall be subject to approval by the NRCS inspector.
Fill materials shall not contain sod, roots, frozen soil, snow or ice, or other perishable
materials. Stones larger than 6 inches (150 mm) in diameter shall be removed prior to
compaction of the fill.
The type of materials that are acceptable shall be as listed and described in the drawings.

4.

FOUNDATION PREPARATION
Foundations for earthfill shall be stripped to remove vegetation and other unsuitable
materials. Earth foundation surfaces shall be graded to remove surface irregularities and
scarified to a depth of not less than 2 inches (50 mm).

5.

PLACEMENT
Fill shall not be placed upon a frozen surface.
Earthfill in dams, dikes and other structures designed to restrain the movement of water
shall be placed so as to meet the following additional requirements:

6.

a.

The distribution of materials throughout each zone shall be essentially uniform, and
the fill shall be free from lenses, pockets, streaks or layers of material differing
substantially in texture, moisture content or gradation from the surrounding material.

b.

If the surface of any layer becomes too hard and smooth to achieve a suitable bond
with the succeeding layer, it shall be scarified parallel to the axis of the fill to a depth
of not less than 2 inches (50 mm) before the next layer is placed.

c.

The top surfaces of embankments shall be maintained approximately level during
construction, except that a crown or cross-slope of approximately 2 percent shall be
maintained to ensure effective drainage.

d.

Dam and dike embankments shall be constructed in continuous layers from abutment
to abutment, except where openings to facilitate construction or to allow passage of
stream flow during construction are specified.

CONTROL OF WATER CONTENT
The fill material shall have a water content sufficient to secure compaction. For cohesive
fill material, the water content shall be such that a 1/8 inch diameter thread can be rolled
without the thread cracking.
If the top surface of the preceding layer of compacted fill or a foundation or abutment
surface in the zone of contact with the fill becomes too dry to permit suitable bond, it shall
NRCS-MI-154-1
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either be removed or scarified and wetted by sprinkling to an acceptable water content prior
to placement of the next layer of fill.
If the top surface of the preceding layer of compacted fill or a foundation or abutment
surface in the zone of contact with the fill becomes too slick or saturated, it shall be allowed
to dry and shall be thoroughly scarified to a depth of not less than 2 inches (5 cm) before
placing additional layers of fill.
7.

COMPACTION
Fill materials adjacent to structures shall be placed and spread in layers not over 4 inches
(100 mm) thick before compaction. Fill materials adjacent to structures shall be manually
tamped in a manner which will prevent damage to the structures.
The methods of compaction listed below are intended to achieve at least 90 percent of the
maximum density as determined by the Standard Proctor Test, ASTM D 698. All fill
materials, not placed adjacent to structures, shall be placed and spread in layers not over 9
inches (230 mm) thick before compaction, except for method “e. Track Type Tractor”
below. Each layer shall be compacted by traversing the entire surface using one of the
methods listed:
For compacted earth liners for waste storage facilities (practice standard code 313) the
only compaction method acceptable (without dry unit weight or permeability control) is as
follows:
Tamping (Sheepsfoot) Roller - Minimum of 4 passes with contact pressure of at least 200
pounds per square inch (700 kPa), towed at speeds not exceeding 5 miles per hour (8
km/h). Continuous inspection is required.
For all other earthfill installations, use one of the following compaction methods:
a.

Tamping (Sheepsfoot) Roller - Minimum of 4 passes with contact pressure of at least
100 pounds per square inch (700 kPa), towed at speeds not exceeding 5 miles per hour
(8 km/h).

b.

Pneumatic (Rubber Tire) Roller - Minimum of 4 passes with a wheel load of at least
18,000 pounds and a tire pressure of 80 psi (560 kPa), towed at speeds not exceeding 5
mph (8 km/h).

c.

Loaded Earth Moving Equipment - Minimum of 4 passes with a wheel load of at least
10 psi (70 kPa), towed at speeds not exceeding 5 mph (8 km/h). The following
limitations apply to this method:
(1) Fill height shall be less than 6 feet (1.8 m).
(2) Fill shall not have more than a 3 foot depth of permanent water stored against it, or
the effective width of the fill at the elevation of the permanent water shall be a
minimum of 100 feet.

d.

Wheel Type Tractor (Farm Tractor) - Minimum of 4 passes with a wheel type tractor
(minimum 100 horsepower (75 kW) exerting a pressure of not less than 10 psi (70
kPa). Tractor speeds shall not exceed 5 mph (8 km/h) during compaction process. The
following limitations apply to this method:
(1) Fill height shall be less than 6 feet (1.8 m).
(2) Fill shall not have more than a 3 foot depth of permanent water stored against it, or
the effective width of the fill at the elevation of the permanent water shall be a
minimum of 100 feet.
NRCS-MI-154-2
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e.

Track Type Tractor (Crawler. Bulldozer) - Minimum of 4 passes with a track type
tractor exerting a pressure of not less than 8 psi (56 kPa). Tractor speeds shall not
exceed 5 mph (8 km/h) during compaction process. The following limitations apply to
this method:
(1) Maximum loose lift thickness of 6 inches (150 mm). Stones larger than 3 inches
(75 mm) in diameter shall be removed prior to compaction.
(2) Fill height shall be less than 6 feet (1.8 m).
(3) Fill shall not have more than a 3 foot depth of permanent water stored against it, or
the effective width of the fill at the elevation of the permanent water shall be a
minimum of 100 feet.
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CONSTRUCTION SPECIFICATION
MI-165. GEOTEXTILES
1.

SCOPE
This work shall consist of furnishing all materials, equipment and labor necessary for the
installation of geotextiles for slope protection, subsurface drains, road stabilization, stream
crossings, and surface water livestock access watering facilities.

2.

MATERIALS
Geotextiles shall be manufactured from synthetic long chain or continuous polymeric
filaments or yarns, having a composition of at least 95 percent, by weight, of polypropylene,
polyester or polyvinylidene-chloride. The geotextile shall be formed into a stable network
of filaments or yarns that retain their relative position to each other, are inert to commonly
encountered chemicals and are resistant to ultraviolet light, heat, hydrocarbons, mildew,
rodents and insects. The geotextile shall be free of any chemical treatment or coating that
might significantly reduce its permeability and shall have no flaws or defects that
significantly alter its physical properties. Unless otherwise specified, the class and type of
geotextile shall be as shown on the drawings and shall meet the requirements for materials
that follow:
a.

Woven Geotextile
The woven geotextile shall conform to the physical properties listed in Table 1. The
woven geotextile shall be manufactured from monofilament yarns that are woven into
a uniform pattern with distinct and measurable openings. The geotextile shall be
manufactured so that the yarns will retain their relative position with regard to each
other. The yarns shall contain stabilizers and/or inhibitors to enhance their resistance
to ultraviolet light or heat exposure. The edges of the material shall be selvaged or
otherwise finished to prevent the outer yarn from unraveling.

b.

Nonwoven Geotextile
Nonwoven geotextiles shall conform to the physical properties listed in Table 2.
Nonwoven geotextiles shall be manufactured from randomly oriented fibers that have
been mechanically bonded together by the needle-punched process. In addition, one
side may be slightly heat bonded. Thermally bonded, nonwoven geotextiles, in
addition to mechanically bonded, nonwoven geotextiles, may be used for road
stabilization, stream crossings, and surface water livestock access watering facilities.
The filaments shall contain stabilizers and/or inhibitors to enhance their resistance to
ultraviolet light or heat exposure.

c.

Shipping, Product Identification, Certification and Test Data
The geotextile shall be shipped in rolls wrapped with a protective covering to keep out
mud, dirt, dust, debris and direct sunlight. Each roll of geotextile shall be clearly
marked to identify the brand, type and production run.
The geotextile shall meet the specified requirements (Table 1 or 2) for the product
style or type shown on the label. The manufacturer or distributor will provide a letter
of certification to the NRCS inspector stating the compliance of the delivered product
to the requirements of Table 1 or Table 2, whichever is applicable. Test data
pertaining to the production run of the product must be submitted to the NRCS
inspector if requested to do so, in writing, by the NRCS inspector.
All geotextile materials will be subject to sampling and testing by an independent
testing laboratory at any time until final inspection and acceptance.
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3.

STORAGE
Prior to use, the geotextile shall be stored in a clean, dry place, out of direct sunlight, not
subject to extremes of either hot or cold, and with the manufacturer's protective cover in
place.

4.

SURFACE PREPARATION
The surface on which the geotextile is to be placed shall be graded to the neat lines and
grades as shown on the drawings. The surface shall be reasonably smooth and free of holes,
sharp objects and projections. The surface preparation will be inspected and approved by
the NRCS inspector prior to placing the geotextile.

5.

PLACEMENT
a. General
The geotextile shall be placed on the approved, prepared surface at the locations and in
accordance with the details shown on the drawings. The geotextile shall be unrolled
along the placement area and loosely laid (not stretched) in such a manner that it will
conform to the surface irregularities when stone or other material is placed on or
against it. No cuts or punctures will be permitted in the geotextile. The geotextile may
be folded and overlapped to permit proper placement in the designated area.
Where seaming is required or desired, the geotextile shall be joined by machine sewing
using thread material meeting the chemical requirements for the geotextile fibers or
yarn. The sewn overlap shall be 6 inches, and the sewing shall consist of two parallel
stitched rows at a spacing of about 1 inch and shall not cross (except for any required
re-stitching). The stitching shall be a lock-type stitch. Each row of stitching shall be
located a minimum of 2 inches from the geotextile edge. The seam type and sewing
machine to be used shall produce a seam strength, in the specified geotextile, that
provides a minimum of 90 percent of the tensile strength in the weakest principal
direction of the geotextile being used, when tested in accordance with ASTM D 4884.
The seams may be factory or field sewn.
b.

Slope Protection
The roll or panel length shall be placed parallel to the direction of water flow unless
otherwise indicated on the drawings. The geotextile's terminal end details shall be as
shown on the drawings. The minimum overlap shall be 18 inches, in any direction,
unless adjacent panels are sewn together.
The geotextile shall not be placed until it can be anchored and protected with the
intended covering within 48 hours. If the geotextile will not be covered within 48
hours, a temporary covering will be used for protection from ultraviolet light.
Securing pins, approved by the NRCS inspector and provided by the geotextile
manufacturer, shall be placed along the edge of the panel to adequately secure it during
placement. At vertical laps, securing pins shall be inserted through both layers along a
line through the approximate midpoint of the overlap. At horizontal laps and laps
across slopes, securing pins shall be inserted through the bottom layer only. Securing
pins shall be placed along a line approximately 2 inches in from the edge of the outer
limits of the placed geotextile at intervals not greater than 12 feet, unless otherwise
specified. Additional pins shall be installed as necessary to prevent any slippage of the
fabric, regardless of locations. The use of securing pins will be held to the minimum
necessary. The fabric may be secured with other methods when specified or allowed
by the NRCS inspector. Pins shall be steel or fiberglass, formed as a "U", "L", or "T"
shape or with "ears" to prevent total penetration. Steel washers shall be provided on
all but the "U"-shaped pins.
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c.

Subsurface Drains
The geotextile shall be covered by drainfill or other material within the same working
day. Drainfill material shall be placed in a manner that prevents damage to the
geotextile. In no case will material be dropped on uncovered fabric from a height
greater than 5 feet. The minimum overlap of adjacent geotextile panels for unsewn
fabric shall be as follows:
1) Trench drain - 12 inches
2) Blanket drain - 18 inches

d.

Road Stabilization
The geotextile shall be unrolled parallel to the roadway centerline. The minimum
overlap of adjacent geotextile panels shall be 24 inches for unsewn fabric. Alternately,
adjacent panels may be sewn together per item 5a. above.
Securing pins, approved by the NRCS inspector and provided by the geotextile
manufacturer, may be used when necessary to ensure temporary anchoring of the
geotextile during the installation process. The pins shall be removed prior to
permanent backfilling.
Backfill will be dumped and spread in a uniform thickness generally not to exceed 9
inches after compaction. The first 2 or 3 lifts may be used to seal and consolidate with
only light compaction. Over-stressing the soil and severe rutting should be avoided by
utilizing spreading and dumping equipment that exerts only moderate pressures on the
soil. Granular backfill depths may have to be increased and equipment loads reduced
to control soil stress if determined necessary by the NRCS inspector. Ruts developed
during spreading and compacting will be filled with additional backfill material so that
backfill thickness can be maintained. In no case will blading or backblading of a
rutted surface be allowed to reduce rut depth.
Gravel and other coarse-grained backfill will be compacted with vibratory rollers.
Vibration will not be used for coarse-grained backfill when the resulting dynamic
forces will cause a loss in subgrade or backfill soil strength; e.g., fine sand backfill
over a sand or silt subgrade having a high water table. If such conditions exist,
moderate to heavy static rollers (steel drum or rubber tired) will be used. Fine-grained
backfill will be compacted with sheepsfoot or rubber tired rollers.
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TABLE 1 - REQUIREMENTS FOR WOVEN GEOTEXTILES BY USE
Slope Protection
Road Stabilization
Property

Test Method

Unprotected Class I
and
Protected Class II

Class IV

Tensile Strength - Lbs

ASTM D 4632

250 min.

200 min.

Bursting Strength - psi
1/

ASTM D 3786

450 min.

450 min.

Elongation - % 1/

ASTM D 4632

35 max.

35 max.

Puncture - lbs. 1/

ASTM D 4833

100 min.

100 min.

Ultraviolet Light
Resistance - % 1/

ASTM D 4355
150 hrs. exposure

70% min. tensile
strength retained

70% min. tensile
strength retained

Apparent Opening
Size (AOS) - mm

ASTM D 4751

Less than or equal to
0.212 (#70) 2/

Less than or equal to
0.600 (#30) 2/

Percent Open Area

CORPS AD-745085 3/

4.0% min.

1.0% min.

1/

1/
2/
3/

Minimum roll value (weakest principal direction): average minus two standard deviations
(only 2 ½ percent will be lower).
U.S. standard sieve size.
Test methods prepared by U.S. Army Corps of Engineers.
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TABLE 2 - REQUIREMENTS FOR NONWOVEN GEOTEXTILES BY USE
Slope Protection
Property

Test Method
Unprotected
Class I

Protected/Bedding
Class II

Subsurface
Drainage
Class III

Road
Stabilization
Class IV

Stream Crossing &
Surface Water
Livestock Access
Watering Facility

Tensile Strength
- lbs 1/

ASTM D 4632

200 min.

100 min.

100 min.

150 min.

250 min.

Bursting
Strength - psi

ASTM D 3786

350 min.

210 min.

210 min.

300 min.

450 min.

Elongation - % 1/

ASTM D 4632

100 max.

100 max.

100 max.

100 max.

50 max.

Puncture - lbs. 1/

ASTM D 4833

90 min.

50 min.

50 min.

80 min.

100 min.

Ultraviolet Light
Resistance - % 1/

ASTM D 4355
150 hrs.
exposure

70% min. tensile
strength retained

70% min. tensile
strength retained

70% min. tensile
strength retained

70% min. tensile
strength retained

70% min. tensile
strength retained

Apparent
Opening Size
(AOS) - mm

ASTM D 4751

Less than or
equal to 0.212
(70#) 2/

Less than or equal to
0.212 (70#) 2/

Less than or equal
to 0.212 (70#) 2/

Less than or equal
to 0.212 (70#) 2/

Less than or equal to
0.212 (#70) 2/

Permittivity sec.-1 1/

ASTM D 4491

0.70

0.70

0.70

0.70

0.70

1/

1/

Minimum roll value (weakest principal direction): average minus two standard deviations (only 2 ½ percent will be lower).

2/

U.S. standard sieve size.
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