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NATURAL RESOURCES CONSERVATION SERVICE 
CONSTRUCTION SPECIFICATION

 

IA-1  SITE PREPARATION
 
 

1. SCOPE
Site preparation work shall consist of clearing, grubbing, stripping, refuse removal, bank sloping and 
structure removal on the site as necessary to rid the site of all undesirable materials on or near the 
surface and prepare the site for the structure.  All woody growth within the construction area shall be 
cleared and all stumps and roots one inch in diameter or larger shall be grubbed from the site.  In 
addition, all areas within 25 feet of the footprint of the structure shall be cleared and grubbed except 
as directed by NRCS.  The work shall also consist of the removal and disposal of structures
(including fences) that must be removed to perform other items of work. 

For wetland restoration, enhancement, or creation projects, the wetland area shall be disturbed as little 
as possible and existing naturally vegetated spillway areas shall not be disturbed.

 
2. FOUNDATION PREPARATION
The construction areas shall be stripped a minimum of 6 inches to remove all unsuitable materials 
such as organic matter, grasses, weeds, sod, debris, and stones larger than 6 inches in diameter. 

 
In an earth embankment foundation area, all channel banks and sharp breaks shall be sloped to no 
steeper than 1.5 horizontal to 1 vertical.

 
The foundation area shall be thoroughly scarified before placement of fill material. The surface shall
have moisture added or shall be compacted if necessary so that the first layer of fill material can be 
compacted and bonded to the foundation. 

 
3.   STRIPPED MATERIAL DISPOSAL
Suitable soil material shall be stockpiled for use as topsoil.  The other stripped materials shall be 
buried, removed from the site, or disposed of as directed by the owner or NRCS.  Whenever possible, 
material shall not be disposed of in the pool area created by the structure.

 
Stockpiled materials around a construction site should be placed so as not to hinder subsequent 
construction operations. 

 
4. DISPOSAL OF REFUSE MATERIALS
Waste materials from clearing and structure removal shall be burned or buried at locations approved 
by the owner.  Buried materials shall be covered with a minimum of 2 feet of earthfill.  Whenever 
possible, material shall not be disposed of in any pool area created by the structure.

 
All refuse shall be disposed of in a manner which complies with all local and state regulations. 

 
5. SALVAGE
Items to be salvaged shall be as shown on the drawings.  Structures and fencing materials that are
designated to be salvaged shall be carefully removed and neatly placed in the specified storage areas.

 
6.   SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-5 POLLUTION CONTROL

1. SCOPE
The work shall consist of installing measures or performing work to control erosion and minimize the 
production of sediment and other pollutants to water and air during construction operations. 

2. MATERIALS
All materials furnished shall meet the requirements shown on the drawings or in the specifications.

3. EROSION AND SEDIMENT CONTROL MEASURES AND WORKS
The measures and works shall include, but are not limited to, the following:

Staging of Earthwork Activities: The excavation and moving of soil materials shall be
scheduled so that areas unprotected from erosion will be minimized.  These areas will be
unprotected for the shortest time feasible.

Seeding: Structures and disturbed areas shall be seeded as soon as possible after construction is 
completed.   

Temporary seedings may be used as an alternative to other stabilization measures as approved by 
NRCS.

Mulching: Construction areas that have been disturbed but have no construction activity
scheduled for 21 days or more shall have erosion protection measures applied by the 14th day.  
This erosion protection may be mulching or other approved temporary measures.  Construction 
areas shall not be left open during a winter shutdown period and shall be protected by mulching. 

All seeding and mulching shall be completed in accordance with the seeding plan and Iowa 
Construction Specification IA-6, Seeding and Mulching for Protective Cover.

The following works may be temporary.  If they are installed as a temporary measure, they shall be 
removed and the area restored to its original state when they are no longer needed or when permanent 
measures are installed.

Diversions: Diversions may be required to divert clean runoff water away from work areas and to 
collect runoff from work areas for treatment and safe disposition.

Stream Crossings: Culverts or bridges may be required where construction equipment must 
cross streams.

Sediment Basins: Sediment basins may be required to settle and filter out sediment from eroding 
areas to protect properties and streams below the construction site.

Sediment Filters: Straw bale filters, geotextile sediment fences, or other equivalent methods may 
be used to trap sediment from areas of limited runoff.  Sediment filters shall be properly anchored 
to prevent erosion under them. 

Waterways: Waterways may be required for the safe removal of runoff from fields, diversions,
and other structures or measures.
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4. CHEMICAL POLLUTION 
The Contractor shall provide watertight tanks or barrels or construct a sump sealed with plastic sheets 
to be used to dispose of chemical pollutants, such as drained lubricating or transmission oils, greases, 
soaps, concrete mixer wash water, asphalt, etc., produced as a by-product of the construction work.  
At the completion of the construction work, sumps shall be removed and the area restored without 
causing pollution. 

Sanitary facilities such as chemical toilets or septic tanks shall not be placed adjacent to live streams, 
wells, or springs. They shall be located at a distance sufficient to prevent contamination of any water 
sources.  At the completion of construction work, facilities shall be disposed of without causing 
pollution. 

5. AIR POLLUTION
The burning of brush or trash or disposal of other materials shall adhere to local and state regulations. 

Fire prevention measures shall be taken to prevent the start or the spreading of wild fires, which result 
from project work. Fire breaks or guards shall be constructed at locations shown on the drawings.

All public access or haul roads used by the contractor during construction of the project shall be 
sprinkled or otherwise treated to fully suppress dust.  All dust control methods shall insure safe
operations at all times. If chemical dust suppressants are used, the material shall be a commercially 
available product specifically designed for dust suppression and the application shall follow 
manufacturer's requirements and recommendations.  A copy of the product data sheet and 
manufacturer's recommended application procedures shall be provided to the Engineer five working 
days before use.

6. MAINTENANCE, REMOVAL, AND RESTORATION
All pollution control measures and works shall be adequately maintained in a functional condition as 
long as needed during the construction operation.  All temporary measures shall be removed and the 
site restored to as near original conditions as practical.

7. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-6  SEEDING AND MULCHING FOR PROTECTIVE COVER

1. SCOPE

The work shall consist of seeding, mulching, and fertilizing all disturbed areas and other areas as 
indicated on the drawings or otherwise designated.

2. SEEDBED PREPARATION AND APPLICATION

The entire area to be seeded shall be reasonably smooth and all washes and gullies shall be filled to 
conform to the desired cross-section before actual seedbed preparation is begun.  At this stage of the 
operation, the required fertilizer and lime shall be applied uniformly and incorporated into the top 3 
inches of the soil with suitable tillage equipment.  The seedbed preparation operation shall be 
suspended when the soil is too wet or too dry.  The seedbed shall be loosened to a depth of at least 
three inches.

On side slopes steeper than 2-1/2 horizontal to1 vertical, the 3 inch minimum depth of seedbed 
preparation is not required, but the soil shall be worked enough to insure sufficient loose soil to 
provide adequate seed cover.

Unless otherwise specified, the seeding operation shall be performed immediately after preparation 
of the seedbed.  The seed shall be drilled or broadcast by equipment that will insure uniform 
distribution of the seed. 

3. MATERIALS 

The seeding, fertilizing, and mulching requirements are as specified on Form IA-CPA-4. 

Straw from cereal grains or hay will be used as mulching material.  It shall be relatively free of 
weeds.

4. MULCH APPLICATION

The required mulching shall be performed as soon as possible after seeding unless otherwise 
specified.  The mulch shall be applied uniformly over the area.  The type and rate shall be as 
specified.  When mulching is required, all areas seeded during any one day shall be mulched within 
24 hours.  The mulch may be spread by any means that results in a uniform cover. 

The mulch shall be anchored.  Anchoring of the mulch may be performed by a mulch anchoring tool 
or regular farm disk weighted and set nearly straight, by installation of mulch netting, or by other 
methods approved by NRCS. 

5. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSTRUCTION SPECIFICATION

IA-9  SUBSURFACE DRAIN INVESTIGATION,
REMOVAL, AND REPAIR

1. SCOPE

The work shall consist of investigation, location, repair, and/or removal of subsurface drains (tile) near 
new or existing animal waste storage facilities or in wetland restoration, enhancement, or creation project 
areas, or other situations where subsurface drains may be present.  

2.   INVESTIGATION AND LOCATION 

An inspection trench at least 10 inches wide shall be dug at the location shown on the drawings or as 
directed by the engineer or his representative. The trench shall be at least 6 feet deep measured from the 
original ground line, unless otherwise shown on the plans. The Engineer or his representative shall 
examine the trench and excavated material to identify tile lines.  

Size, material, operating condition and direction of flow of each conduit shall be documented. Location 
and flow line elevation of each conduit shall be surveyed with horizontal and vertical control based on 
benchmarks shown on the plans.  

The inspection trench shall be documented by surveying the natural ground and trench bottom location 
and elevations at the beginning, end, and every 50 feet for trenches longer than 50 feet. 

Backfilling shall not be started without approval of the Engineer. See Section 5 for backfill specifications.   

Trench shields, shoring and bracing, or other methods necessary to safeguard the workers and work, and 
to prevent damage to the existing improvements shall be furnished, placed, and subsequently removed by 
the contractor. 

3.   TILE REPAIR

Unless designated for removal, replace damaged conduit with new conduit having equal or greater 
capacity using material specified in Section 6 or 7. When replacing short sections of clay or concrete tile 
with single-wall corrugated polyethylene pipe, use the next larger nominal size. 

Make connections with manufactured fittings and tight joints. Where joints have gaps that would allow 
soil to enter, cover the joint with a permanent type material such as coal tar pitch treated roofing paper, 
fiber glass sheet or mat, or plastic sheet. 

If the investigation trench has been excavated below the existing drain grade, backfill the trench with 
gravel or well-pulverized soil in layers not over four (4) inches thick and tamp by hand or manually 
directed power tamper to provide a firm foundation for the conduit at the existing grade. Do not backfill 
with any soil containing broken tile fragments.  

Using selected soil free of hard clods, rocks, or frozen soil, hand tamp the backfill material around the 
haunch of the pipe in layers not over four (4) inches thick to provide support. Hold the conduit in place 
mechanically while placing excavated material around and over the conduit to ensure proper alignment 
and grade is maintained. Complete the backfill operation according to Section 5. 
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4.   TILE REMOVAL

Remove conduits as shown on the plans or directed by the Engineer or his representative, including 
envelope filter material or other flow enhancing material when present. 

Cap or plug the open ends of the disconnected conduit to prevent soil entry when the conduit will continue 
to function downstream, or otherwise shown on the plans. For a minimum distance of two feet around 
each sealed conduit end, backfill in layers not over four (4) inches thick and tamp by hand or manually 
directed power tamper to a density equal to or greater than the surrounding undisturbed soil. Do not 
backfill with any soil containing broken tile fragments, large stones, frozen material, or large dry clods.  

Where tile are located beneath an existing animal waste facility, remove the tile or fill the entire length 
of tile with concrete or Portland cement grout as shown on the plans.  When tile removal is specified, the 
owner shall contact the Iowa Department of Natural Resources (IDNR) for permission to remove the 
drainage tile under the structure. The structure shall be emptied of waste or lowered to a point below the 
tile prior to its removal. The structure must be retested for percolation and the results submitted to
IDNR and approval received prior to reusing the structure. 

If shown on the plans or directed by the engineer, reroute upstream drain lines so the capacity of the 
upstream drainage system is maintained. Install conduit in accordance with Iowa Construction 
Specification IA-46, Tile Drains for Land Drainage.

5.   BACKFILL

Compact soil around disturbed tile as specified in Section 3 (Tile Repair) and Section 4 (Tile Removal). 
Keep the backfill within 5 feet of the conduit free from large stones, frozen material, and large dry clods. 
Unless otherwise shown on the plans, backfill the remainder of the trench as follows:  

For trenches located under or near structures, backfill in 12 inch layers and compact each layer to a 
density equal to or greater than the surrounding undisturbed soil.  

For other locations, backfill the remainder of each trench with the excavated soil material which shall 
extend above the ground surface and be well rounded over the trench. 

6.   MATERIALS

Unless otherwise shown on the plans, conduit and fittings used for repair shall conform to the 
specifications listed in Table 1.  Perforated pipe shall have a water inlet area of at least 1 square inch per 
foot, provided by perforations spaced uniformly along the long axis of the pipe.  The perforations shall be
circular or slots.  Circular perforations shall not exceed 3/16 inch in diameter.  Slots shall not be more 
than 1/8 inch wide. 
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Table 1. Acceptable pipe for subsurface drain repair 

Kind of Pipe# Specification

Corrugated Polyethylene (PE) Pipe and Fittings, 3 to 6 inch ASTM F 405

Corrugated Polyethylene (PE) Pipe and Fittings, 3 to 24 inch ASTM F 667

Corrugated Profile Wall (Dual Wall) Polyethylene (PE) pipe, 2 to 60 inch ASTM F 2648$

Corrugated Profile Wall (Dual Wall) Polyethylene (PE) pipe, 12 to 60 inch ASTM F 2306$

Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80 and 120 ASTM D 1785

PVC Pressure-Rated Pipe (SDR Series) ASTM D 2241

Clay drain tile ASTM C 4

Concrete drain tile ASTM C 412
# Pipe sizes are nominal and the ranges are inclusive 
$ Pipe conforming to AASHTO M 252 (3 to 10 inch), or AASHTO M 294 (12 to 60 inch) is acceptable 

7.  SPECIAL SPECIFICATIONS  

None
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-11  REMOVAL OF WATER

1. SCOPE
The work shall consist of the removal of surface water and ground water as needed to perform the 
required construction in accordance with the plans and specifications.

2. DIVERTING SURFACE WATER
The Contractor shall build, maintain and operate all cofferdams, channels, diversions, flumes, sumps, 
and other temporary protective works needed to divert surface water away from the construction site 
while construction is in progress. 

3. DEWATERING THE CONSTRUCTION SITE
Foundations, cutoff trenches, borrow areas and other parts of the construction site shall be dewatered 
as needed for proper execution of the construction work.  The Contractor shall furnish, install, 
operate and maintain all works and equipment needed to perform the dewatering. 

4. EROSION AND POLLUTION CONTROL
Removal of water from the construction site, including the borrow areas shall be accomplished in 
such a manner that erosion and the transmission of sediment and other pollutants are minimized. 

5. REMOVAL OF TEMPORARY WORKS
After temporary works have served their purposes and before the Contractor leaves the site, they 
shall be removed.

6. SPECIAL SPECIFICATIONS



NATURAL RESOURCES CONSERVATION SERVICE 
CONSTRUCTION SPECIFICATION

 
IA-21  EXCAVATION

 
 
1. SCOPE
The work shall consist of the excavation required by the drawings and specifications and disposal of 
the excavated materials. The cutoff trench and any other required excavations shall be dug to the 
lines and grades shown on the drawings or as staked in the field.  Structure or trench excavations will 
conform to all safety requirements of OSHA.

 
2. USE OF EXCAVATED MATERIALS
Suitable materials from the specified excavations shall be used in the construction of required 
permanent earth fill.  The suitability of materials for specific purposes shall be determined by the 
NRCS Inspector. 

 
3. DISPOSAL OF WASTE MATERIAL
All surplus or waste material shall be disposed of in areas shown on the drawings or as approved by 
the NRCS Inspector.  The waste material shall be smoothed and sloped to provide drainage.

 
4.   STRUCTURE AND TRENCH EXCAVATION
Structure or trench excavations will conform to all safety requirements of OSHA.

 
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 
as shown on the drawings or as approved by NRCS and the landowner.  On wetland projects, borrow 
shall not be taken from the wetland area within 10 feet of the embankment or as shown on the 
drawings. 

 
Borrow areas shall be excavated and grading completed in a manner to eliminate steep or unstable
side slopes or hazardous or unsightly conditions. 

 
6.   OVER-EXCAVATION
Excavation beyond the specified lines and grades shall be corrected by filling the resulting voids with
compacted earthfill, except that if the earth is to become the subgrade for riprap, sand or gravel 
bedding or drainfill, the voids shall be filled with material conforming to the specifications for the 
riprap, bedding or drainfill, as appropriate.

 
7. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-23  EARTHFILL

1. SCOPE
The work shall consist of the construction of earth fills required by the drawings and specifications.
The completed work shall conform to the lines, grades, and elevations shown on the drawings or as
staked in the field.

2. MATERIALS
All fill materials shall be obtained from required excavations and designated borrow areas. Fill
materials shall contain no sod, brush, roots or other bio-degradable materials. Rocks larger than 6
inches in diameter shall be removed prior to compaction of the fill.

3. FOUNDATION PREPARATION
Foundations for earthfill shall be stripped a minimum of 6 inches to remove vegetation and
other unsuitable materials. Foundation surfaces shall be scarified to a minimum depth of 2 
inches prior to placing fill material.

Foundation and abutment surfaces shall not be sloped steeper than 1.5 horizontal to 1 vertical unless
otherwise shown on the drawings.

4. PLACEMENT
Fill shall not be placed until the required excavation and foundation preparation have been completed
and the foundation has been inspected and approved by NRCS. Fill shall not be placed upon a frozen
surface, nor shall snow, ice, or frozen material be incorporated in the fill.

Adjacent to structures or pipes, fill shall be placed in a manner which will prevent damage.  The 
height of the fill adjacent to structures or pipes shall be increased at approximately the same rate on
all sides.

The materials used throughout the earth fill shall be essentially uniform. Selective placement shall
be as shown on the drawings or approved by NRCS.

If the surface of any layer becomes too hard and smooth for proper bond with the succeeding layer, it
shall be scarified to a minimum depth of 2 inches before the next layer is placed.

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

When moving fill material from the borrow area(s) to the embankment by use of bulldozers only, the 
following steps shall be followed:

• Immediately after the borrow material is pushed to the embankment, it shall be spread in
horizontal lifts placed parallel to the centerline of the embankment.

• Compactive effort will then be applied by operating equipment parallel to the centerline of
the fill or embankment.

• Lift thicknesses shall be in strict compliance with Clause 6, below.
 
Sectional fills are not allowed unless they are shown on the construction drawings.
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5. CONTROL OF MOISTURE CONTENT
The moisture content of the fill material shall be adequate for obtaining the required compaction.
Material that is too wet shall be dried to meet this requirement, and material that is too dry shall have
water added and mixed until the requirement is met.

The moisture content of the fill material shall be such that a ball formed with the hands does not
crack or separate when struck sharply with a pencil and will easily ribbon out between the thumb and 
finger.

Earth foundations under and adjacent to concrete structures shall be prevented from drying and
cracking before concrete and backfill are placed.

The application of water to the fill materials shall be accomplished at the borrow areas insofar as
possible.

6. COMPACTION
Earth fill shall be compacted by one of the following methods as specified on the plans or in Section 8, 
Special Specifications. If no method is specified, compaction will be in accordance with Method 1.

• Method 1 - Earthfill shall be placed so that the wheels or tracks of the loaded hauling
equipment, traveling in a direction parallel to the centerline of fill, pass over the entire
surface of each layer being placed.  Low ground pressure vehicles shall not be used 
for this purpose.

• Method 2 - Two (2) complete passes of a tamping-type roller will be made over each layer.
The roller shall be capable of exerting a minimum force of two hundred (200) pounds per
square inch. 

• Method 3 - Minimum density shall be 90% of the maximum density as determined by ASTM
D 698 and as shown on the plans. 

The maximum thickness of a lift of fill before compaction shall be 9 inches, unless otherwise
indicated on the drawings.

Fill adjacent to structures, pipe conduits, and appurtenances shall be placed in layers not more than 4 
inches thick and compacted to a density equivalent to that of the surrounding fill.  Methods used to 
obtain compaction for fine or coarse grained materials are as follows:

For fine grained materials, hand tamping or manually directed power tampers may be used.  
Hand compaction only shall be used to compact the earthfill under the bottom half of circular 
pipes.  Manually directed power tampers shall not be used in tight spaces where applying full 
compactive effort will result in direct contact of the tamper plate with the pipe.  Care should be 
taken so that compaction around the spillway pipe does not cause uplift of the pipe resulting in 
a void beneath the pipe.   

For coarse grained materials (sands and gravels), vibratory plate compactors shall be used for 
obtaining compaction.  However, hand tamping shall be used to compact the material under the 
bottom half of circular pipes. 

In all cases, follow manufacturer instructions for the specific compaction equipment being used.  Heavy 
equipment shall not be operated within 2 feet of any structure or pipe.   

Compacting of fill adjacent to concrete structures shall not be started until the concrete is 7 days old. 
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7. ISLANDS, MOUNDS, AND LOAFING AREAS ON WETLAND 
RESTORATION, ENHANCEMENT, OR CREATION PROJECTS

Islands shall be randomly located within the wetland area at locations shown on the drawings or as
staked in the field. The orientation of island shorelines shall be random with attention given to
prevailing winds to limit wave damage.  In general, the side of the island with the longest dimension
shall be parallel to the prevailing wind direction. Side slopes of islands shall be as shown on the 
drawings, but in no case shall be steeper than 6 horizontal to 1 vertical. Island shapes shall be irregular.

Loafing areas shall be constructed in the areas shown on the drawings or as staked in the field and shall
be graded to drain runoff water. The elevation of at least one loafing area should be above the
maximum water level whenever possible.

Excavated material not suitable for embankments, wetland dikes, or islands can be used to create
mounds or blended into surrounding topography to create a natural appearance. Spoil material shall not
be spread on existing wetland areas.

Organic soils shall not be used to construct islands, loafing areas, dikes, or embankments.

8. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-26  TOPSOILING

1. SCOPE
The work shall consist of salvaging topsoil from borrow areas or required excavations and spreading 
it on the exposed disturbed areas. 

2. QUALITY OF TOPSOIL
Topsoil shall consist of friable surface soil reasonably free of grass, roots, weeds, sticks, stones, or 
other foreign materials.

3. EXCAVATION
After the site has been cleared and grubbed, the topsoil shall be removed from borrow areas and 
required excavation areas to the depth as shown on the drawings.  Topsoil shall be stockpiled at 
locations approved by NRCS. 

4. SPREADING
Spreading shall not be done when the ground or topsoil is frozen, excessively wet, or otherwise in a 
condition detrimental to the work.  Surfaces designated to be covered shall be lightly scarified just 
prior to the spreading operation.  Where compacted fills are designated to be covered by topsoil, the 
topsoil shall be placed concurrently with the fill and shall be bonded to the compacted fill with the 
equipment. 

Topsoil shall be placed to the minimum depth shown on the drawings.  After the spreading operation 
is completed, the surface shall be finished to a reasonably smooth surface.

5. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-45  PLASTIC (PVC, PE) PIPE

1. SCOPE
The work shall consist of furnishing and installing plastic pipe and the necessary fittings specified 
herein or as shown on the drawings.  This specification does not cover subsurface drainage systems.

2. MATERIALS
Corrugated Polyethylene (PE) Tubing.  Corrugated PE tubing and fittings shall conform to the 
requirements of the applicable specification listed below:

 Kind of Pipe Specification
Corrugated Polyethylene(PE) Tubing and Fittings,  
Nominal Sizes 3 to 6 inch, inclusive ....................................................................... ASTM F 405 

Large Diameter Corrugated Polyethylene Tubing and Fittings, 
Nominal Sizes 8 to 24 inch, inclusive ..................................................................... ASTM F 667 

Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain Pipe ................. ASTMF 894 

Poly(Vinyl Chloride) (PVC) Plastic Pipe.  PVC pipe and fittings shall conform to the requirements of 
the applicable specification listed below:

 Kind of Pipe Specification
PVC Plastic Pipe, Schedules 40, 80 and 120 ........................................................... ASTM D 1785 

PVC Pressure-Rated Pipe (SDR Series) .................................................................. ASTM D 2241 

PVC Pressure Pipe, 4 in. through 12 in., for Water Distribution ............................ AWWA C900

PVC Water Transmission Pipe, Nominal Diameters 14 in through 36 in. .............. AWWA C905

PVC and PE Plastic Pipe. Plastic pipes meant for non-potable, livestock water supply shall conform 
to the requirements of the applicable specification listed below:

 Kind of Pipe Specification
Polyethylene (PE) Plastic Pipe, (SIDR-PR) Based on  
Controlled Inside Diameter ...................................................................................... ASTM D 2239 

PVC Pressure-Rated Pipe (SDR Series) .................................................................. ASTM D 2241 

3. FITTINGS AND JOINTS
Pipe joints shall conform to the details shown on the drawings.  Pipe shall be installed and joined in 
accordance with the manufacturer's recommendations.

Joints may be bell and spigot type with elastomeric gaskets, coupling type with elastomeric gasket on 
each end, or solvent cemented.  Gaskets shall conform to ASTM D 1869.  Solvent cemented joints 
shall not be used for pond spillway pipes.  Solvent cemented joints for PVC pipe and fittings shall be 
in accordance with ASTM D 2855.  When a lubricant is required to facilitate joint assembly, it shall 
be a type having no detrimental effect on the gasket or pipe material.

Mechanical joints (split couplings and snap couplings) may be used when joining PE pipe and 
fittings when the pipe is used for non-pressure flow and a free draining sand or gravel bedding 
material is provided.  Elastomeric-sealed mechanical joints shall be used when joining PE pipe and 
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fittings under pressure flow or where seepage cannot be tolerated.  Where non-pressure pipe is 
specified, the fittings shall be of the same or similar materials as the pipe and shall provide the same 
durability and strength as the pipe. 

A special case of livestock water supply involves pipes through a dam or embankment.  Only PE pipe 
meeting the above specification may be used.  PE pipe, of 1 ¼, 1 ½, or 2-inch diameter shall be 
installed so that there are no joints within the embankment area.

Where pressure pipe is specified, fittings shall have a design capacity equal to or exceeding that 
specified for the pipe to which it is attached.  Fittings shall be cast iron, steel, one piece injection 
molded plastic fitting or fabricated from plastic pipe and one piece injection molded plastic fittings.  
Pressure pipe fittings shall conform to the requirements of the applicable specification listed below.

Kind of Fitting Specification
Threaded PVC Plastic Pipe Fittings, Schedule 80 ................................................... ASTM D 2464 

PVC Plastic Pipe Fittings, Schedule 40 ................................................................... ASTM D 2466 

PVC Plastic Pipe Fittings, Schedule 80 ................................................................... ASTM D 2467 

Butt Heat Fusion (PE) Plastic Fittings for PE Plastic Pipe and Tubing .................. ASTM D 3261 

Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals ........................ ASTM D 3139 

PVC Pressure Pipe, 4 in. through 12 in., for Water Distribution ............................ AWWA C900

PVC Water Transmission Pipe, Nominal Diameters 14 in through 36 in. .............. AWWA C905

4. HANDLING AND STORAGE
Pipe shall be delivered to the job site and handled by means which provide adequate support to the 
pipe and does not subject it to undue stresses or damage.  When handling and placing plastic pipe, 
care shall be taken to prevent impact blows, abrasion damage, and gouging or cutting (by metal 
surfaces or rocks).  All special handling requirements of the manufacturer shall be strictly observed.  
Special care shall be taken to avoid impact when the pipe must be handled at temperatures of  
40 degrees F (4.4 degrees C) or less.

Pipe shall be stored on a relatively flat surface so that the barrels are evenly supported.  Unless the 
pipe is specifically coated to withstand exposure to ultraviolet radiation, it shall be covered with an 
opaque material when stored outdoors for a period of 15 days or longer. 

5. TRENCHING
Plastic pipe conduits shall be installed in trenches or plowed in according to the following methods: 

A. Trencher Constructed - When conditions permit, trenching for pipelines, which are buried 
from 5 to 6 feet deep, are usually done with a narrow 4 to 6 inch wide chain trencher.  Where 
there is little gravel and the ground is not too wet, these trenchers bring up well pulverized 
soil that makes good backfill material.  Where rocks are not present, any of this material may 
be backfilled directly around the pipe.  There is no practical way to compact the fill in these 
narrow trenches.  The owner must be made aware that this material normally consolidates to 
its maximum extent in two to five years, but depressions or low spots can be hazards to 
livestock, humans and equipment.   

B. Backhoe Constructed Trench – Backhoe trenches are usually a minimum of 12 inches 
wide.  The material frequently comes out of the trench as clods, large chunks, and rocks.  
Immediately backfill over the pipe with 4 to 6 inches of soil that is free of these clods, large 
chunks, and rocks.  If adequate excavated material is not available, then material such as 
sand or fine gravel should be imported and placed around the pipe to a depth of 4 to 6 inches 
over the top of the pipe.  Fill the trench with the remaining excavated material.   
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C. Plowing – Plowing, or ripping, is a trenchless method for installing plastic pipe.  It is a 
multi-stage process consisting of positioning a vibrating or static (non-vibrating) plow 
equipped with a trailing product guide which feeds pipe to the depth setting of the plow as it 
moves forward.  The pipe is inserted into the ground continuously along a predetermined 
path and depth.  The vertical depth of installation is controlled by hydraulic adjustment of 
the plow shear head and the surface contours.  The depth of insertion must be continually 
adjusted to compensate for changes in terrain.   

6. LAYING AND BEDDING THE PIPE
Plastic pipe conduits and fittings shall be installed as shown on the drawings and specified herein.  
The pipe shall be laid so that there is no reversal of grade between joints, unless otherwise shown on 
the drawings.  The pipe shall be placed with the bell end upstream, unless otherwise specified.  The 
pipe shall be carefully placed on the bedding or into the pipe trench. 

Care shall be taken to prevent distortion and damage during unusually hot (over 90 degrees F) or cold 
weather (under 40 degrees F).  After the pipe has been assembled in the trench, it shall be allowed to 
reach ground temperature before backfilling to prevent pull out of joints due to thermal contraction. 

The pipe ends and the couplings shall be free of foreign material when assembled.  During the 
placement of the pipe, each open end of the pipeline shall be closed off by a suitable cover or plug at 
the end of work on the pipeline each day and until work resumes or installation is complete. 

Perforated pipe shall be laid with the perforations down and oriented symmetrically about the vertical 
centerline.  Perforations shall be clear of any obstructions when the pipe is laid.

Pipe shall be firmly and uniformly supported throughout the entire length.  Bell-holes shall be made 
in the bedding under bells or couplings and other fittings to prevent the pipe from being supported by 
fittings.

a. Earth Bedding.  When bedding is specified, the pipe shall be firmly and uniformly bedded 
in a shaped bedding groove that closely conforms to the bottom of the pipe for a depth 
equal to a minimum of 1 inch or 5 percent of the diameter of the pipe, whichever is 
greater.  The bedding material shall be free of rocks or stones greater than 0.5 inch 
diameter and earth clods greater than 2 inch diameter.

b. Sand or Gravel Bedding.  When sand or gravel bedding is specified, the pipe shall be 
firmly and uniformly placed on a sand or gravel bed.  Sand or gravel fill shall be carefully 
placed and compacted as specified herein and as shown on the drawings. 

A few installations of above ground pipelines have been noted.  These installations are normally laid 
directly on the ground and very close to an existing fence line for protection.  Only those pipelines 
designed to withstand exposure to ultraviolet radiation may be utilized for these installations.  
Adequate thrust control shall be incorporated in these installations.

7. BACKFILL
The pipe shall be held down during backfilling to the top of the pipe to prevent its being lifted from 
its original placement.

Within 2 feet of the pipe, backfill shall be carefully placed and compacted by means of hand tamping 
or manually directed power tampers or plate vibrators to form a continuous uniform support around 
the pipe.  Maximum thickness of layers before compaction within 2 feet of the pipe shall be 4 inches 
and at more than 2 feet from the pipe a maximum thickness before compaction shall be 9 inches.  
Unless otherwise specified, the initial backfill shall be compacted to a density equivalent to that of 
the adjacent fill or foundation materials. 
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The water content of cohesive backfill material shall be such that, kneaded in the hand, the soil will 
form a ball which does not readily separate.  For non-cohesive sand and gravel backfill material, 
water content is not a concern for thin lifts. 

8. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-51  CORRUGATED METAL PIPE CONDUITS

1. SCOPE
The work shall consist of furnishing and placing circular, arched or elliptical corrugated metal pipe 
and the necessary fittings.

2. MATERIALS
Metallic-coated steel corrugated pipe and fittings shall be zinc-coated or aluminized, Type 2, and 
shall conform to the requirements of ASTM A 760 and A 929 for the specified type and size of pipe.  
Aluminum corrugated pipe shall conform to the requirements of ASTM B 745 for the specified type 
and size of pipe.  All pipe is subject to the following additional requirements: 

A. When polymer coating is specified, pipe, coupling bands and anti-seep collars shall be coated 
in accordance with ASTM A 762.  All riveted joints shall be caulked as described in 
paragraph B. 

B. Pipe with annular corrugations shall be furnished with caulked seams.  Riveted pipe joints 
shall be caulked with a bituminous mastic material during fabrication to provide a watertight 
joint.  All circumferential and longitudinal seams shall be caulked before riveting.  This shall 
be accomplished by applying a uniform bead of the mastic compound to the inner lap surface 
before riveting such that when the rivets are in place, all voids are filled and a coating of 
mastic is between the lap surfaces.  The inner surface of coupling bands shall be asphalt 
coated in the field prior to installation.  A neoprene gasket having a minimum thickness of 
3/8 inch and a minimum width of 7 inches may be used in lieu of mastic coated coupling 
bands. 

C. Welded or lock seams in helical corrugated pipe are considered to be watertight.

D. When close riveted pipe is specified:  (1) the pipe shall be fabricated so that the rivet spacing 
in the circumferential seams shall not exceed 3 inches, except that 12 rivets will be sufficient 
to secure the circumferential seams in 12-inch pipe, and (2) in those portions of the 
longitudinal seams that will be covered by the coupling bands, the rivets shall have finished 
flat heads or the rivets and holes shall be omitted and the seams shall be connected by 
welding to provide a minimum of obstruction to the seating off the coupling bands. 

E. Double riveting or double spot welding of pipe less than 42 inches in diameter may be 
required.  If specified, the riveting or welding shall be done in the manner specified for pipe 
42 inches or greater in diameter.

3. COUPLING BANDS
Coupling bands shall meet the requirements of the table below or have detailed drawings submitted 
for approval by the State Conservation Engineer.  Coupling bands shall be of the same minimum 
thickness (gage) as the pipe being connected.



Iowa IA-51-2 02/11 

Maximum Fill  Maximum Pipe 
Description of Coupling Band Height, Ft. Diam., In.

24-inch wide coupling band with four All All
1/2-inch Diam. galvanized rods with tank 
lugs for annular or helical corrugated
metal pipe.  Bands shall have a minimum 
lap of 3 inches. 

Hugger band from Armco Steel Corp. for 35 48
helical corrugated metal pipe with reformed 
ends; and for annular corrugated pipe.  Bands  
include O-ring gaskets and two 1/2-inch Diam.
galvanized rods and lugs.1/

Hugger band without rods and lugs but  20 24
including O-ring gaskets.1/

Angles riveted or welded to a coupling band 35 15
and drawn tight with bolts.  Bands shall be a  
minimum of 7 corrugations wide and have a  
minimum lap of 2 inches. 

Flanged couplings for helical corrugated 25 12
pipe welded to the ends of the pipe and  
field assembled by a minimum of 3/8-inch  
Diam. bolts.  A joint sealer shall be placed
between the flanges to ensure water tightness.

1/ Use is limited to sites where soft foundation and conduit elongation is not anticipated. 

4. FABRICATION
Fabrication of all appurtenances shall be done as shown on the drawings.  All appurtenances shall be 
made of metallic-coated steel when corrugated steel pipe is used and aluminum when used with 
aluminum pipe.  Dissimilar metals shall not be installed in contact with each other.

5. REPAIR OF DAMAGED COATINGS
The Contractor shall place the pipe without damaging the pipe or coatings. The pipe shall be 
transported and handled in a manner to prevent damage to the pipe or coating. 

Breaks, scuffs, or other damage to the various coatings shall be repaired as follows:

A. Metallic Coating - by thoroughly wire brushing the damaged area and cleaning with 
solvent, and then painting two coats of one of the following paints: 

(1) Zinc Dust - Zinc Oxide Primer conforming to ASTM D 79 and D 520. 

(2) Single package, moisture cured urethane prime in silver metallic color.

(3) Zinc-rich cold galvanized compound, brush, or aerosol applications. 
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B. Polymer Coating - apply two coats of polymer material similar to and compatible with the 
durability, adhesion and appearance of the original polymer coating.  The repair coating 
shall be a minimum thickness of 0.010 (10 mils) after drying and shall bond securely to the 
pipe. 

6. LAYING AND BEDDING THE PIPE
The pipe shall be laid to the line and grade shown on the drawings and shall be firmly and uniformly 
bedded throughout its entire length.  Details of the bedding are as shown on the drawings. 

The pipe shall be laid with the outside laps of circumferential joints pointing upstream and with 
longitudinal laps on the sides at approximately the vertical mid-height of the pipe.  Field welding of 
corrugated galvanized steel pipe will not be permitted.  The pipe sections shall be joined with 
coupling bands. 

7. BACKFILLING
Special care shall be taken during backfill operations not to disturb the grade and alignment.

The pipe shall be tied down or loaded sufficiently during backfilling around the sides to prevent its 
being lifted from the bedding. 

Backfill material shall have sufficient moisture so that optimum compaction can be obtained.  
Backfill around the pipe shall be placed in layers not more than 4 inches thick before compaction.   

Each layer of backfill shall be compacted with power tampers, hand tampers, or plate vibrators to the 
same density requirements as specified for the adjacent embankment.  Backfill over and around the 
pipe shall be brought up uniformly on all sides.  The passage of earth moving equipment will not be 
allowed over the pipe until backfill has been placed above the top of the pipe surface to a depth of 
two (2) feet.

8. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE
CONSTRUCTION SPECIFICATION

IA-61 LOOSE ROCK RIPRAP

1. SCOPE
The work shall consist of the construction of loose rock riprap revetments, structures and blankets,
including filter layers or bedding where specified.

2. MATERIALS
Rock for loose rock riprap, filter layers or bedding shall come from sources approved by NRCS.  The 
rock shall be excavated, selected and handled as necessary to meet the quality and grading
requirements of this specification and the construction drawings. 

Individual rock fragments shall be dense, sound and free from cracks, seams and other defects
conducive to accelerated weathering.  The rock fragments shall be angular to sub rounded in shape. 
The least dimension of an individual rock fragment shall not be less than 1/3 the greatest dimension
of the fragment unless otherwise specified on the construction drawings.

3. SUBGRADE PREPARATION
The subgrade surfaces on which the riprap or bedding is to be placed shall be cut or filled and
graded to the lines and grades shown on the drawings. When fill to subgrade lines is required, it
shall consist of approved materials and shall be compacted to a density equal to the adjacent existing
soil material.

Rock materials shall not be placed until the foundation preparation is completed and the subgrade
surfaces have been inspected and approved by NRCS.

4. EQUIPMENT-PLACED ROCK RIPRAP
Rock shall be placed by equipment on the surfaces and to the depths specified.  The riprap shall be 
constructed to the full thickness in one operation and in such a manner as to avoid serious 
displacement of the underlying materials. The rock shall be delivered and placed in a manner that
will insure that the riprap in place shall be reasonably homogeneous with the larger rocks uniformly
distributed and firmly in contact, one to another, with the smaller rocks and spalls filling the voids
between the larger rocks. Placement of rock shall begin at the bottom of the slope or downstream end 
of the structure.

Riprap shall be placed in a manner to prevent damage to structures.  Hand placing will be required to
the extent necessary to prevent damage to adjacent structures.

5. HAND-PLACED RIPRAP
Rock shall be placed by hand on the surfaces and to the depths specified.  It shall be securely bedded 
with the larger rocks firmly in contact, one to another. Spaces between the larger rocks shall be filled
with smaller rocks and spalls. Smaller rocks shall not be grouped as a substitute for larger rock. Flat
slab rock shall be laid on edge unless otherwise specified. Placement of rock shall begin at the 
bottom of the slope or downstream end of the structure.

6. FILTER LAYERS OR BEDDING
When the drawings specify filter layers or bedding beneath riprap, the filter or bedding material shall
be spread uniformly on the prepared subgrade surfaces to the depth specified. Compaction of filter
layers or bedding will not be required, but the surface of such layers shall be finished reasonably free
of mounds, dips or windrows.
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7. SPECIAL SPECIFICATIONS
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSTRUCTION SPECIFICATION

IA-95  GEOTEXTILE

1. SCOPE
This work shall consist of furnishing all materials, equipment, and labor necessary for the installation 
of geotextile.

2. MATERIAL QUALITY
Geotextile 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. 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 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 shall conform to the physical properties listed in Table 2. Nonwoven 
geotextile 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 geotextile, in addition to mechanically bonded, 
nonwoven geotextile, may be used for Road Stabilization. The filaments shall contain 
stabilizers and/or inhibitors to enhance their resistance to ultraviolet light or heat exposure.

c. 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. 

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. Receiving, 
storage, and handling at the job site shall be in accordance with the requirements in ASTM D 4873. 

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 loose rock and clods, 
holes, depressions, projections, muddy conditions and standing or flowing water (unless otherwise 
shown on the drawings). 
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5. PLACEMENT
Prior to placement of the geotextile, the soil surface will be inspected for quality assurance of design 
and construction.  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 material is placed on or against it.  The geotextile may be folded and overlapped 
to permit proper placement in the designated area.

The geotextile shall be joined by overlapping a minimum of 18 inches (unless otherwise specified), 
and secured against the underlying foundation material. Securing pins, approved and provided by the 
geotextile manufacturer, shall be placed along the edge of the panel or roll material to adequately 
hold it in place during installation.  Pins shall be steel or fiberglass formed as a "U", "L", or "T" 
shape or contain "ears" to prevent total penetration.  Steel washers shall be provided on all but the 
"U" shaped pins. The upstream or up-slope geotextile shall overlap the abutting down-slope 
geotextile. At vertical laps, securing pins shall be inserted through both layers along a line through 
approximately the midpoint of the overlap. At horizontal laps and across slope laps, securing pins 
shall be inserted through the bottom layer only. Securing pins shall be placed along a line 
approximately 2 inches in from edge of the of the placed geotextile at intervals not to exceed 12 feet 
unless otherwise specified. Additional pins shall be installed as necessary and where appropriate, to 
prevent any undue slippage or movement of the geotextile. The use of securing pins will be held to 
the minimum necessary.  Pins are to be left in place unless otherwise specified.

Should the geotextile be torn or punctured, or the overlaps disturbed, as evidenced by visible 
geotextile damage, subgrade pumping, intrusion, or grade distortion, the backfill around the damaged 
or displaced area shall be removed and restored to the original approved condition. The repair shall 
consist of a patch of the same type of geotextile being used, overlaying the existing geotextile. The 
patch shall extend a minimum of 2 feet from the edge of any damaged area.

The geotextile shall not be placed until it can be anchored and protected with the specified covering 
within 48 hours or protected from exposure to ultraviolet light. Geotextile shall be placed in 
accordance with the following applicable specification according to the use indicated in drawings: 

Slope protection – Class I or II as indicated in Tables 1 and 2.

The geotextile shall not be placed until it can be anchored and protected with the specified covering 
within 48 hours or protected from exposure to ultraviolet light. Rock shall not be pushed or rolled 
over the geotextile.

Class I, unprotected – limit height for dropping stone onto bare geotextile to 3 feet. 

Class II, protected – require the use of 6 inches a clean pit-run gravel over the geotextile to cushion 
the stone and limit the height of drop to 3 feet. 

On slopes with strong seepage flow, the geotextile must be in intimate contact with the soil to 
prevent erosion of the soil surface. Use 6 inches of a clean pit-run gravel over the geotextile to hold 
it in place and minimize voids under the riprap. Embedment of the geotextile in a trench to form a 
cutoff at regular intervals down the slope will prevent erosion under the fabric. Place cutoffs more 
closely together in highly erodible soils and wider apart in more stable soils.

Subsurface drains – Class III as indicated in Tables 1 and 2.

The geotextile shall not be placed until drainfill or other material can be used to provide cover 
within the same working day. Drainfill material shall be placed in a manner that prevents damage to 
the geotextile. In no case shall material be dropped on uncovered geotextile from a height of more 
than 5 feet.
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Road stabilization – Class IV as indicated in Tables 1 and 2.

The geotextile shall be unrolled in a direction parallel to the roadway centerline in a loose manner 
permitting conformation to the surface irregularities when the roadway fill material is placed on its 
surface. In no case shall material be dropped on uncovered geotextile from a height of more than 5
feet. Unless otherwise specified, the minimum overlap of geotextile panels joined without sewing 
shall be 24 inches. The geotextile may be temporarily secured with pins recommended or provided 
by the manufacturer, but they shall be removed before the permanent covering material is placed.

6. SPECIAL SPECIFICATIONS
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1/ All values are minimum average roll values (MARV) in the weakest principal direction, unless otherwise noted.
2/ Maximum average roll value.
3/ Note:  CWO is a USACE reference.

TABLE 1.  REQUIREMENTS FOR WOVEN GEOTEXTILES 1/

Property Test Method Class I Class II Class III Class IV

Grab tensile strength 
(pounds)  

ASTM D4632 247 minimum 180 minimum 180 minimum 315 minimum

Elongation at failure
(%)

ASTM D4632 < 50 < 50 < 50 < 50

Trapezoidal tear 
strength (pounds) 

ASTM D4533 90 minimum 67 minimum 67 minimum 112 minimum

Puncture strength
(pounds) 

ASTM D6241 495 minimum 371 minimum 371 minimum 618 minimum

Ultraviolet light
(% retained strength)

ASTM D4355 50 minimum 50 minimum 50 minimum 70 minimum 

Permittivity (sec-1) ASTM D4491 as specified

Apparent opening size 
(AOS) 2/

ASTM D4751 as specified

Percent open area 
(POA) (%)

USACE
3/CWO-02215-86 

as specified
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1/  All values are minimum average roll values (MARV) in the weakest principal direction, unless otherwise noted.  
2/  Needle punched geotextiles may be used for all classes. Heat-bonded or resin-bonded geotextiles may be used for class IV only. 
3/  Maximum average roll value.

TABLE 2.  REQUIREMENTS FOR NONWOVEN GEOTEXTILES 1/

Property Test Method Class I 2/ Class II 2/ Class III 2/ Class IV 2/ 

Grab tensile strength 
(pounds)  

ASTM D4632
grab test

202 minimum 157 minimum 112 minimum 202 minimum

Elongation at failure
(%)

ASTM D4632 50 minimum 50 minimum 50 minimum 50 minimum

Trapezoidal tear 
strength (pounds) 

ASTM D4533 79 minimum 56 minimum 40 minimum 79 minimum

Puncture strength
(pounds) 

ASTM D6241 433 minimum 309 minimum 223 minimum 433 minimum

Ultraviolet light
(retained strength)
(%)

ASTM D4355 50 minimum 50 minimum 50 minimum 50 minimum 

Permittivity (sec-1) ASTM D4491 0.70 minimum or as specified

Apparent opening size 
(AOS) (mm) 3/

ASTM D4751 0.22 maximum or as specified
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NATURAL RESOURCES CONSERVATION SERVICE 
CONSTRUCTION SPECIFICATIONS

 
IA-620 UNDERGROUND OUTLET

 

 
 
1. SCOPE

This work shall consist of installation of underground outlets and any appurtenant water control 
structures in accordance with an approved plan and design. 

2.   MATERIALS

Materials for underground outlets shall meet the requirements as shown in the plans and specifications. 
They shall be field inspected for any deficiencies such as thin spots or cracking prior to installation.

Conduit

The following reference specifications pertain to products currently acceptable for use as underground
outlets: 

Plastic

Corrugated Polyethylene (PE) Pipe and Fittings (3-6 inch) .............................. ASTM F 405 
3 through 24 inch Corrugated Polyethylene (PE) Pipe and Fittings .................. ASTM F 667 
Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth 
Interior and Fittings (4-36 inch) ........................................................................ ASTM F 949 
Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings ...................................... ASTM D 2729 
Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings .................... ASTM D 3034 
Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series) ..................... ASTM D 2241 
Polyethylene Plastics Pipe and Fittings Materials ............................................. ASTM D 335 

Clay

Clay Drain Tile .................................................................................................. ASTM C 4
Vitrified Clay Pipe, Extra Strength, Standard Strength and Perforated ............. ASTM C 700 
Vitrified Clay Pipe, test methods ....................................................................... ASTM C 301 

Concrete

Concrete Drain Tile (4-36 inch) ......................................................................ASTM C 412 
Concrete Pipe for Irrigation or Drainage ........................................................... ASTM C 118 
Concrete Pipe, Manhole Sections, or Tile (test methods) .................................. ASTM C 497 
Concrete Sewer, Storm Drain and Culvert Pipe ................................................ ASTM C 14
Reinforced Concrete Culvert, Storm Drain and Sewer Pipe .............................. ASTM C 76
Perforated Concrete Pipe ................................................................................... ASTM C 444 
Portland Cement ................................................................................................ ASTM C 150 

Other

Styrene-Rubber (SR) Plastic Drain Pipe and Fittings ........................................ ASTM D 2852 
Corrugated Aluminum Pipe for Sewers and Drains .......................................... ASTM B 745 
Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains ........................ ASTM A 760 
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Inlet

The inlet shall be fabricated and installed as shown on the plans.  Inlets must be of durable
material, structurally sound, and resistant to damage by rodents or other animals.  Inlets shall be of
rigid material, which does not require supplemental support to remain in a vertical position.
Materials, which meet these requirements, include the following: 

1. Corrugated metal pipe, galvanized or aluminum, 16 gauge minimum, 
2. Smooth steel pipe, with 3/16 inch minimum wall thickness,
3. Smooth plastic pipe, polyvinyl chloride (PVC), with an SDR of 43 or less,
4. High-density polyethylene pipe (PE). Round pipe shall have an SDR of 43 or less.  Square

intakes shall have minimum wall thickness as shown in the following table: 

Nominal 
Size

Minimum 
Thickness

6 inch 0.16 inch
8 inch 0.21 inch
10 inch 0.26 inch
12 inch 0.31 inch

All plastic and polyethylene inlets shall include ultra-violet stabilizer to protect from solar
degradation. 

Perforations in the inlet shall be smooth and free of burrs.  Unless otherwise specified, the above
ground portion of the inlet shall have holes evenly spaced around the perimeter of the inlet in
accordance with the following table: 

Inlet Minimum Number of 1” Diameter
Size Holes per Foot of Inlet

4 inch 20
5 inch 24
6 inch 30
8 inch 40

10 inch 50
12 inch 60

If slots or round holes other than 1 inch in diameter are provided, the total cross sectional area of the 
openings per foot shall be equivalent to that provided by 1 inch diameter round holes meeting the 
above criteria.

The below ground portion of the inlet may be perforated with holes 5/16 of an inch in diameter or
less to provide drainage around the inlet. 

Appurtenances (i.e. tees and elbows) for polyvinyl chloride (PVC) inlets shall be schedule 40 or
heavier. 

Additional subsurface drainage tubing or tile may be used in conjunction with the surface inlet to
improve access and farmability around the inlet. These underground extensions (when used) 
shall have a minimum length of 10 feet. 

The inlet shall be offset from the main conduit except as noted below.  A minimum of 8 feet of 
non-perforated conduit shall be installed between the inlet and the main conduit.  The minimum
diameter of the offset line shall be 3 inches.  When conduit capacity is based on orifice flow from the 
inlet, such inlets shall be fabricated so that an orifice can easily be installed. 
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Only the top inlet in a terrace system may be placed directly on the main conduit.  If the top most
inlet in a terrace system is placed directly on the main conduit, the conduit shall be non- perforated
from the inlet to the toe of the terrace back slope. 

Outlet

A continuous section of non-perforated conduit at least 20 feet long shall be used at the outlet.  Two-
thirds of the outlet pipe shall be buried in the ditch bank, and the cantilever section must extend to the 
toe of the ditch side slope or the side slope shall be protected from erosion.  Acceptable materials for 
use at the outlet include the following: 

1. Corrugated metal pipe, galvanized or aluminum, 16 gauge minimum; 
2. Smooth steel pipe, with 3/16 inch minimum wall thickness; 
3. Smooth plastic pipe, polyvinyl chloride (PVC), with a SDR of 26 or less or schedule 40 or 

heavier; or 
4. Corrugated profile wall (dual wall) polyethylene (PE) pipe meeting or exceeding the 

requirements of ASTM F 2648 (2” to 60”), ASTM F 2306 (12” to 60”).  Pipe conforming to 
AASHTO M 252 (3” to 10”), or AASHTO M 294 (12” to 60”) is acceptable. 

All plastic and polyethylene pipe outlets shall include ultra-violet stabilizer.  PVC and PE pipe
outlets shall not be used where burning vegetation on the outlet ditch bank is likely to create a fire
hazard.  

Connections with the outlet pipe shall be made watertight. 

The outlet shall be equipped with a flap-gate type rodent guard. 

3.   TRENCH EXCAVATION

Trench excavation shall be sufficient to provide required cover after other construction is completed. 

The trench bottom shall be smooth and free of exposed rock.  If rock is encountered in the trench
bottom, over-excavate the trench and place at least 6 inches of compacted earth or sand bedding in the 
trench to bring it up to the conduit grade.  In stable soils, the bottom of the trench shall be shaped to form 
a semicircular, trapezoidal, or 90-degree “V” groove in its center. The groove shall be shaped to fit the 
size of conduit.  The 90-degree “V” groove shall not be used on conduits greater than 6 inches in
diameter. 

Unless otherwise shown on the drawings, trench width at the top of the conduit should be the minimum
required to permit installation and provide bedding conditions suitable to support the load on the conduit, 
but with not less than 3 inches of clearance on each side.  Maximum trench width shall be the conduit 
diameter plus 12 inches measured at the top of the conduit, unless approved bedding is installed.   

Plow installation is allowed except under the base width of the terrace or embankment. Trench width
shall be at least two (2) inches wider than the conduit on each side to allow sufficient bedding to support 
the pipe. 

4. INSTALLATION

The underground outlet system shall be installed to the line and grade shown in the plans or as staked in 
the field.  Conduit lines shall be installed and properly blinded or bedded prior to placement of any 
other earthfill over the lines.   

Conduit lines shall be joined with standard factory couplers, if applicable, to produce a continuous
system.  Internal couplers may be used if they do not cause excessive flow restrictions. Conduit ends
shall be protected during installation. 

All appurtenant structures, including trash and rodent guards, shall be installed promptly and provisions
shall be made for protecting them during installation.  All conduit ends except the outlet and inlets with 
screens shall be capped with standard factory end caps or concrete. When corrugated plastic tubing is 
used, no more than 5% stretch will be allowed.
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Orifice plates, when specified, shall have smooth edges and fit tightly. 

5.   TRENCH BACKFILL

Conduits shall be bedded and backfilled throughout the base width of the basin embankment or 
terrace ridge.  Friable soil material shall be placed in 4  inch layers and hand tamped to a depth of
2 feet above the conduit.  The sides of the remaining trench shall be sloped no steeper than 
3 horizontal to 1 vertical and backfill placed in 9 inch layers and machine compacted. 

Water packing may be used as an alternative to mechanical compaction.  If the conduit is non- 
perforated, it shall be filled with water during the water packing procedure.  The initial backfill,
before wetting, shall be of sufficient depth to ensure complete coverage of the pipe after consolidation has 
taken place.  Water packing is accomplished by adding water in such quantity as to thoroughly saturate 
the initial backfill without inundation.  The wetted fill shall be allowed to dry until firm before final 
backfill is begun.  Final backfill shall be accomplished by placing friable soil material in 4 inch layers and 
hand tamping to a depth of 2 feet above the conduit.  The sides of the remaining trench shall be sloped no 
steeper than 3 horizontal to 1 vertical and backfill placed in 9 inch layers and machine compacted.

Conduit which is not under the embankment or terrace ridge shall be backfilled with select bedding 
material containing no hard objects larger than 1½ inches in diameter to a minimum depth of 6 inches 
over the conduit.  The conduit shall be held in place mechanically while select backfill material is placed 
around and over the conduit.  This is to ensure that the proper conduit grade is maintained.  All 
backfill material shall be placed so that deflection or displacement of the conduit will not occur. The 
remainder of the trench above the conduit shall be backfilled as rapidly as consistent with the soil 
conditions.  Backfill shall extend above the ground surface and be well rounded over the trench. Large 
stones, frozen material, and large clods are not allowed in the backfill material. 

6.   FINISH

Work areas shall be smoothed and left in a workmanlike manner. Vegetation or other protective
cover shall be established as specified. 

7.   SPECIAL SPECIFICATIONS















Name Date Tract No.
Field No.

  Contract No
Type of Seeding:       Prepared by

1 Total Needed

1 20 Pounds 2.00

1 25 Pounds 4.00

1 40 Pounds 10.00

1 20 Pounds 2.00

Pounds

1 100 Bushels 1.5

0 Lbs/Ac 0 Pounds

30 Lbs/Ac 30 Pounds

30 Lbs/Ac 30 Pounds
40 Lbs/Ac 40 Pounds

Seeding will be completed:  August 1st-September 15th OR Novemeber 15th - freeze
3

(Date)

Date: 

16.0

10.0

Pounds Per Acre of Pure Live Seed (PLS)*

Potash (K20) 

Bushels

Seeding was completed according to the above requirements on
(Date)

Fertilizer & Lime 

Lime (ECCE)

Phosphate (P205)  

Nitrogen

Oats OR Cereal Rye

25.0

  Matt Frana

Seeding Percent Pure Live Seed=(% Germination + Hard Seed) * % Purity
100

Total Needed

Pounds

Pounds

Enter Acres:

1.5

% of full rate 

Pasture Seeding Plan

Pasture Seeding 

Pounds

10.0 Pounds

Species Acres

Pounds

      By:
(Signature)

Refer to Critical Area Planting jobsheet (342) for additional seeding and establishment recommendations. 

Additional Seeding Criteria:

Certified by:
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Helping People Help the Land
www.ia.nrcs.usda.gov

Definition
A constructed barrier to animals or people.

Purpose
Facilitate the application of conservation practices by pro-
viding a means to control movement of animals and people.

Conditions Where Practice Applies
This practice may be applied on any area where management
of animal or people movement is needed. Fences are not
needed where natural barriers will serve the purpose.

General Criteria and Specifications
A. Barbed Wire

Barbed wire fences shall have a minimum of 4 wires for 
farm borders. A minimum of three wires shall be used for 
interior fencing, cross fencing, or excluding livestock from 
special areas such as wildlife areas, forested tracts, or other 
special use areas. Wires shall be placed approximately an 
equal distance apart. The top wire shall be at least 42 inches 
high and 2 inches below the top on wood posts and 1 inch 
below the top on steel posts. Wire shall be spaced no more 
than 12 inches apart.

Each barbed wire shall consist of 2 twisted strands of either 
12  gauge wire or 15  gauge high tensile strength wire. 
The barbs shall be either 2-point barb or 4-point barb. Wire 
shall be stretched taut and attached after the posts are 

post closest to the livestock, except on corners and curves 
where the wire should be placed on the outside of the cor-
ner or curve.

B. Woven Wire

Top and bottom strands of woven wire shall be a minimum 
of 12  gauge. Wire for intermediate strands shall be 14 
gauge or heavier. Woven wire fences 32 inches or less in
height shall have at least 2 barbed wires above the woven 
wire, spaced 8 to 12 inches apart. Fences constructed with
woven wire 3  inches shall have at least 1 barbed wire 
above the woven wire. 

The top wire shall 
be at least 42 inches above the ground level and 2 inches 
below the top of wood posts and 1 inch below top of steel 
posts. All wire shall be galvanized (Class 3). Wire shall be 
stretched and attached after the posts are 

post closest to the 
livestock, except on corners and curves where the wire 
should be placed on the outside of the corner or curve.

C. Staples

Staples shall be 9 gauge steel or heavier with a minimum 
length of 1  inches for soft woods and a minimum length 
of 1 inch for close grained hardwoods. Space should be left 
between the staple and the post to permit free movement of 
the wire. Wires may be attached to steel posts by use of 
manufacturer’s clips or by 14 gauge galvanized wire

USDA is an equal opportunity provider, employer, and lender.

Fence: Barbed & Woven Wire Iowa Job Sheet
Natural Resources Conservation Service (NRCS) 
Des Moines, Iowa

Iowa Conservation Practice 382

United States Department of Agriculture



Fence: Barbed & Woven Wire (382)

D. Posts

All wooden posts (except red cedar, osage orange, or black 
locust) shall be treated with pentachloraphenol, or 
chromate copper arsenate (CCA) by a method that ensures 
complete penetration of the sapwood. Quality of treated 
wood shall 

pected life of the fence. At least half of the diameter 
of red cedar shall be heartwood.

E. Corner, Gate, Brace, and End Posts

Corner posts, gate posts, end posts, pull posts and brace 
-

tion of at least a 42 inch high fence and permit setting the 
-

oughly tamped. Where soil depth is restricted to less than 
36 inches, additional anchors or deadman applied against 
the direction of pull may be needed. Wood posts shall have 
a minimum top diameter of 5 inches. A 2 inch steel 

depth also may be used. Reinforced concrete or metal posts 
of equivalent strength may be substituted if they have suit-
able means of attaching wires and braces.

F. Line Posts

The maximum spacing of line posts shall be one rod (16
feet). Wood line posts shall have a minimum 3 inch top di-
ameter. Wood line posts shall have a minimum length of 
6  feet and shall be set or driven to a minimum depth of
24 inches where conditions permit. When posts are set,
earth

not weigh less than 1  pounds per foot and shall
have a steel anchor plate securely fastened to the plate. The
posts shall be “T”, “U”, or “Y” shaped and have
corrugations, knobs, studs, or grooves suitable for fastening
fencing to the posts. Steel posts shall be rolled from high
carbon steel and shall have a protective coating; either
galvanized by the hot dip process, or painted with one or
more coats of high grade weather resistant paint for steel, or
enameled and baked. Steel line posts shall be at least 6 feet
in length and shall be set in the ground a minimum of 20
inches. Steel posts shall be used as line posts at least once
every 6 rods (99 feet) to act as a ground for lightning
protection.

G. Bracing

End bracing will be installed at locations where the fence 
ends and on both sides of gate openings. Corner bracing 
should be installed where fence alignment changes 15 
degrees or more. Bracing is required at all corner, gate, pull 
and end assemblies in a fence. The brace member shall be

 the top standard weight 2-inch diameter galvanized 
steel pipe. The brace shall be at least 3 feet above the 
ground and at least 8 inches below the top of the post. The 
brace member shall be 6 to 8 feet in length. A brace wire 
consisting of 2 complete loops of 9 gauge smooth wire, 2 
loops of barbed wire or a single loop of 12  gauge high 
tensile strength wire shall be installed. “H” braces or angle 
braces will be used in standard fences.

Pull post assemblies consisting of three posts with braces 
shall be installed in straight reaches of fence at intervals of 
660 feet (40 rods), at any point where the vertical angle 
described by two adjacent reaches of wire is upward and 
exceeds 10 percent and at the beginning and end of each 
curve.

H. Crossings

For a narrow ditch or draw crossing with slopes steeper 
than 8 feet horizontal to 1 foot vertical, the fence shall be 
anchored with a concrete anchor weighing at least 150 
pounds and buried with at least 18 inches of cover or a 
commercial screw-in type metal anchor 5 inches in diam-
eter and not less than 48” long to position the fence to the 
contour of the ditch or draw.

I. Gates

Gates weighing less than 100 lbs. may be hung from single 
end posts properly installed. Heavy metal or wood gates 
more than 6 ft. wide shall best be attached to the pull post 

All gates must be substantial enough to withstand expected 
pressures from livestock  and  wildlife.

12 gauge straight or coiled wires installed to be 
non- A 12  gauge overhead or 
insulated underground trans-mission line will be used to 
carry electricity across all gate 

-der of the fence.
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Specifications

Site-specific requirements are listed on the specifications sheet. Additional provisions are entered on the job sketch.
Specifications are prepared in accordance with the NRCS Field Office Technical Guide. See Conservation Practice
Standard – Fence (382).

Client: Farm #:

Field(s): Tract #:

Planned By: Location:

Date: Length of Fence (ft):

Landowner Objectives:

Purpose: (check all that apply)
Reduce erosion and improve water quality by controlling
livestock access to streams, springs, wetlands, and ponds.

Protect sensitive environmental areas and flora from
vehicular, pedestrian, or animal traffic use.

Protect newly planted areas from disturbances until
established.

Protect the safety or people, livestock, and wildlife by
limiting or denying access to hazardous areas.

Facilitate handling, movement, and feeding of livestock in
the pasture environment.

Improve distribution and timing of livestock grazing

Other (specify)

Type of Fence – Barbed (check all that apply)
3-strand barbed wire 4-strand barbed wire 5-strand barbed wire
6-strand barbed wire 8-strand barbed wire Other:

Wire Gauge and Barbs

12 ½ gauge wire 2-point barbs on 4” or 5” centers
15 ½ gauge wire 4-point barbs on 5” centers

Type of Fence – Woven Wire

Woven Wire Ht (ft): # of Wire(s): 
Top/Bottom Wire Gauge:   

Intermediate Wire Gauge:
Wire Spacing (in):

Woven Wire Type: Top Deterrent Type:

Attachment to Posts

Staple Gauge: Staple length (in): Manufacturer clips 14 gauge wire
Line Posts (check all that apply)
Type:

Red Cedar or Osage Orange or
Black Locust or pressure treated or
other preservative wood
or

Standard steel line posts (1 1/3 lb/ft
posts)

Size:
Line posts are wood 6 1/2 feet

or longer 3” minimum top diameter
or
 6’ Standard steel line post with

anchor plate

Spacing:
Wood line posts spaced a

maximum of 16 1/2 feet apart set 2 ft
deep minimum with a steel post every
99 ft for lightning protection
or

Steel line posts spaced a
maximum of 16 1/2 ft apart set to top of
anchor plate or 20”

Braces, Corners, Ends, & Gates (check all that apply)
Corners, Ends, & Gates: (6 - 8 ft minimum length)

5” top diameter wood post or
2 1/2” galvanized steel pipe.

Braces

Brace Wire
2 complete loops of 9 gauge smooth wire

or

or
2 loops of barbed wire

Single loop of 12 1/2 gauge high tensile, galvanized 
steel 

         3 ½ top diameter wood post or 
         2" galvanized steel pipe and
         Horizontal brace rails between 3’ above ground

 and 8" below top of posts



USDA is an equal opportunity provider, employer, and lender. Helping People Help the Land
www.ia.nrcs.usda.gov

Fence - Barbed Wire (382) 

Layout Sketch and Drawing
(Provide sketch, drawings, maps, and/or aerial photos)

Scale 1” = _______ ft. (NA indicates sketch not to scale: grid size = ½” by ½” )

The contractor is required to follow Iowa One Call law. 
IowaOneCall.com or Call 811
Ticket # _________________

Attach IA-92 Fence Specifications and relevant fence drawings as needed.



SECTION D:
GEOTECHNICAL REPORT
UPPER IOWA RIVER WMA

UI-018-LYONS-FERRING



**********************************************************************

 





Ȁ !"# Ā$%&'(#Ā) *+, -%$.Ā/*0( #Ā1%*2#Ā2 +%$'3Ā&+4$$564*%746Ā8+&&97%92 :0&&97%92

Ȁ !"# Ā&4$$Ā$%&'(Ā'. 0- Ā0)+74#Ā(4&&+, %$.Ā)*+, - #Ā1%*2#Ā2 +%$'3Ā;9-6 4*Ā0&&97%92

<!=>":;?!@A  " ĀȀ !"#Ā&++$4#Ā$+1'3Ā) 46*+8BĀ*4$%6992

C+'0&Ā>4D'.ĀEEĀ144'

Ȁ :F 

Ȁ 

Ȁ 

>A<Ȁ?GHCGI=

<.44'ĀĀEĀĀ+1ĀĀE

>4D'.
%-

J44'

K

L

M

N

O

EK

EL

EM

P+&4Ā=+Q

ARD&+*0'%+-ĀAS9%D24- 'T

<%'4Ā=+QT PI AĀ=+QĀĀCH5E

CH5E

?AF ! ?U<

AVH I? !CGI=ĀF ACPI><!FH AĀC"HA

ARD&+*0'%+-ĀF4'.+ 6T

>0 '4Ā +/ /4 6T + // 46ĀW(T

<9*1084ĀA&470'%+-ĀX1'YT  +80'%+-T

Z 0'4*$.46 T
Ȁ+9- '(T
C, DĀ[Ā<48T

Z 0'4*Ā 47 4&T

C+'0&Ā>4D'.T

J!Ā5ĀJ&%/.'Ā!9/4 *
P<!Ā5ĀP+&&+, Ā<' 42 Ā!9/4*

WPĀ5ĀW08B. +4
<HĀ5Ā<+%&ĀH*+) 4

 I;
ĀI

J
ĀW

I?
AP

I A
ĀĀ

>!
=

Ā 
"I=

<Ā
?I!

>
Ā<

C
?\

Ȁ
C

\?
A

Q
;H

]Ā
Ā=

?Ȁ
<Ā

G
IZ

!Q
;>

C
ĀĀ

EE
:E

:EO

\<
Ȁ<

;?
!H

PG
Ȁ

<0
2D

&4
ĀC

(D
4

0-
6Ā

=9
2)

4*



 1 

Soils on-site invesƟgaƟon form for: 

Date of InvesƟgaƟon: 

InvesƟgated by: 
Purpose: 
Landowner: 
LocaƟon: 
Boring Method/Equipment: 

Overview of soils/area: Red arrow is proposed site(s): 

Helping People Help the Land 
An Equal Opportunity Provider and Employer 

Neil's soil boring locations in red.

1

2

3

4

5



 2 Helping People Help the Land 
An Equal Opportunity Provider and Employer 

Depth Horizon Matrix Color USDA Texture 

Est. clay % 

AddiƟonal observaƟons 

Redox features, clay films, etc 

EsƟmated unified ClassificaƟon 

Soil DescripƟon #1: GPS LocaƟon: 

14 to 21 inches - 10YR 4/3 silt loam
0 to 14 inches - 10YR 3/1 silt loam topsoil



 3 Helping People Help the Land 
An Equal Opportunity Provider and Employer 

Depth Horizon Matrix Color USDA Texture 

Est. clay % 

AddiƟonal observaƟons 

Redox features, clay films, etc 

EsƟmated unified ClassificaƟon 

Soil DescripƟon #2: GPS LocaƟon: 

13 to 20 inches - 10YR 4/3 silt loam
0 to 13 inches - 10YR 3/1 silt loam. topsoil



 5 Helping People Help the Land 
An Equal Opportunity Provider and Employer 

Depth Horizon Matrix Color USDA Texture 

Est. clay % 

AddiƟonal observaƟons 

Redox features, clay films, etc 

EsƟmated unified ClassificaƟon 

Soil Description #   : GPS LocaƟon: 

25 to 32 inches - 10YR 4/3 silt loam
0 to 25 inches - 10YR 3/1 silt loam. Topsoil

West side - pasture

32 to 48 inches - 10YR 4/4 silty clay loam. clay estimate 27-29%
48 to 68 inches - 10YR 5/4 silt loam. clay estimate 22-26%
68 to 84 inches - 10YR 5/4 with 5/2. silt loam. Clay estimate 18-22%
84 inches - probe refusal. bedrock.

thick topsoil in this area. 
Best clay material starts at 32 and goes to 48 inches. Below this from 48 to 68 is less clay but should be 
usuable as well. recommend packing during construction.

3



 6 Helping People Help the Land 
An Equal Opportunity Provider and Employer 

Depth Horizon Matrix Color USDA Texture 

Est. clay % 

AddiƟonal observaƟons 

Redox features, clay films, etc 

EsƟmated unified ClassificaƟon 

Soil Description #  : GPS LocaƟon: 

17 to 32 inches - 10YR 4/4 silty clay loam. clay estimate 27-30%
0 to 17 inches - 10YR 2/1 & 3/1 silt loam. topsoil

south borrow - in crop field

32 to 87 inches - 10YR 5/4 with 5/2 redox. silt loam. clay estimate 16-22%
87 to 120 inches - 7.5YR 5/6 clay loam/silty clay loam/silty clay. Clay estimate 32-38%

120 inches - probe refusal. bedrock

good clay borrow 17 to 32 inches. marginal borrow below this, clay content not as high. recommend 
extra packing or mixing during construction. 
 
87 to 120 inches is paleosol/terra rosa material. bright red & high clay. suitable if you want to go this 
deep. 
 
Bedrock at 10 feet.

4



 7 Helping People Help the Land 
An Equal Opportunity Provider and Employer 

Depth Horizon Matrix Color USDA Texture 

Est. clay % 

AddiƟonal observaƟons 

Redox features, clay films, etc 

EsƟmated unified ClassificaƟon 

Soil Description #  : GPS LocaƟon: 

Same as test hole #1

borrow on north side of road

Profile same/similar to test hole #1

5



 4 Helping People Help the Land 
An Equal Opportunity Provider and Employer 

InvesƟgator’s summary of site: (suitable or not): 



GPS Points Map – (also shows photo point and gelogic investigation location)  

 

 
Photos of SB8 – Didn’t probe because gulley had cut down to rock. See photos below.  
 

       



Upper Iowa River Watershed Flood Mitigation Site
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Prepared for the Upper Iowa River Watershed Management Authority Coordinator
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Prepared by Ryan Clark, Jason Vogelgesang, and Phil Kerr

Iowa Geological Survey
IIHR - Hydroscience and Engineering 

The University of Iowa
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INTRODUCTION

This report summarizes the results of the desktop geologic review, field reconnaissance,
geophysical survey, and interpretations of subsurface drilling activities conducted by the Iowa Geological 
Survey (IGS) for the Upper Iowa River (UIR) Watershed Management Authority (WMA) and Shive-
Hattery, Inc. (Client).  This work was initiated by the UIRWMA coordinator, Matt Frana, due to concerns 
of karst geology effecting the viability of water retention structures at three proposed sites (Fig. 1).  The 
purpose of this work was to assess the depth to bedrock and the character of the underlying geology at the 
selected sites within the UIR watershed.  This report covers Site 11 (Lyons east), hereinafter referred to as 
“the Site”, which is located about four miles west of Waukon in Allamakee County, Iowa (Fig. 1).

 
Figure 1: Vicinity map showing the locations of all three sites.  Basemap is colorized shaded relief (LiDAR). 

Phase 1 of the project included conducting a desktop geologic review and field reconnaissance to 
gain a better understanding of the character of the underlying geology.  Phase 2 involved conducting an 
electrical resistivity (ER) geophysical survey to image the depth to the bedrock surface and to identify 
possible anomalies within the bedrock that may reflect karst features.  Phase 3 involved drilling at selected 
locations within the Site to reinforce the findings and interpretations gleaned in the previous phases.  
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Phase 1: Desktop Geologic Review and Field Reconnaissance

The desktop geologic review included an evaluation of all available geologic data as well as field 
reconnaissance of quarries and bedrock exposures in the vicinity of the Site.  Figure 2 illustrates the 
topographic relief in the vicinity of the Site. Previous geologic mapping efforts in the UIRW (Wolter et 
al., 2011) provided the basis for the geologic assessment (Fig. 3).  

 
Figure 2: Zoomed in view of Fig. 1 showing Site 11 (Lyons east) along with the cross-section line.  Black dots are 
possible sinkholes. The lowest elevation at Site 11 is around 1,165’ above sea level.
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Figure 3: Bedrock geologic map over LiDAR hillshade map of Site 11 (Lyons east). 

Water well records from the IGS GeoSam database and known bedrock exposures in the vicinity 
of the Site were utilized to construct a schematic geologic cross-section of the area (Fig. 4).  The bedrock 
underlying the Site belongs to the Ordovician age Dunleith Formation of the Galena Group.  The Dunleith 
Fm. in the vicinity of the Site consists of dolomite and limestone (Fig. 5A).  The bedrock exposed at the 
Site is limestone of the Dunleith Fm. overlain, and intermingled with, a dense paleosol (Fig. 5 B-C).
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Figure 4: Schematic geologic cross-section from west to east through Site 11 (Lyons east).

Karst Potential

The upper part of the Dunleith Fm. and overlying Dubuque/Wise Lake formations are susceptible 
to karst.  According to the karst potential survey done as part of the UIRW mapping program (Wolter et al.,
2011) the Wise Lake and Dunleith formations are highly susceptible to karst.  The number of sinkholes 
identified within the watershed formed in the Dubuque/Wise Lake formations was 1,974 (19.64 sinkholes
per square mile) and the Dunleith Fm. was 1,303 (13.01 sinkholes per square mile).  However, the study 
did not differentiate the Dunleith Fm. into its upper, limestone-dominated facies, and the lower facies that 
has interbedded shale layers.  Based on the locations of known sinkholes in the area, it appears that the 
lower part of the Dunleith Fm. does not host a significant number of sinkholes.  It is unclear as to whether 
the Site is underlain by the upper or lower part of the Dunleith Fm.  
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Figure 5: Exposures of the Dunleith Formation.  A) Dunleith Fm. exposed in the working face inside the Aske 
Quarry located about four miles west of the Site.  Notice the abundance of vertical fractures/joints, some of 
which have been filled with overlying sediments.  B) Limestone slabs of the Dunleith Fm. exposed at the Site 
where the former impoundment had apparently been washed out.  C) Close up view of the washout area 
showing how the overlying sediments (paleosol) intermingle with slabs of bedrock within the weathering profile.   
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Phase 2: Geophysical Survey

ER geophysical investigations were completed to help identify current and developing karst 
hazards and/or large voids present in carbonate rock.  Karst related voids filled with water can be 
anomalously conductive when compared to surrounding rock, while features filled with air can be 
anomalously resistive.  On October 4, 2019, the IGS completed electrical resistivity geophysical 
surveys at the Site, as outlined in the project proposal.  ER lines were centered around the general area 
of the proposed water retention structure.  An Advanced Geosciences, Inc. (AGI) SuperSting R8 
electrical resistivity meter was used for this investigation.  An electrode spacing of 13 feet (4 meters) 
was utilized to ensure high-resolution data were collected and adequate depths were imaged.  A Juniper 
Systems Geode precision GPS was used to determine starting and ending locations for ER lines.  Field 
data were collected using a dipole-dipole array and processed using AGI EarthImager 2D software.  
Transects of sufficient length were run to obtain electrical resistivity data to depths of more than 70 feet 
below the ground surface at the Site.  Results and associated information from the IGS geophysical 
surveys are shown in Figure 7.  Interpretations of the bedrock surface and bedrock characteristics are 
labeled on annotated images.  Transect coordinates are given in Table 1.  

ER results show the top of bedrock as being variable across the Site, with deeper depths to rock 
generally observed toward the southwest side of the Site and shallower depths to rock toward the 
northeast.  No major anomalous resistive or conductive features were present, which can be indicative 
of water or soil-filled voids (conductive) or air-filled voids (resistive).  Therefore, based on the available 
information, no major karst related voids were interpreted to reside in the shallow subsurface at the 
Site.  Minor anomalous features were drilled to determine the competency of the underlying rock (see
Phase 3: Confirmation Drilling).  Anomalous features observed in the geophysical results are 
interpreted in greater detail below.  While subsurface moisture and groundwater can greatly affect the 
resistivity of materials, a consistent water table depth could not be interpreted from the geophysical 
results.  The water table was not encountered in any of the boreholes drilled for this project.  

 
Table 1.  Electrical resistivity line locations.  
Point ID Latitude (WGS84) Longitude (WGS84) UTM X (NAD83 Zone 15N) UTM Y (NAD83 Zone 15N) Elevation (FASL)
East Line 1 - Start 43.283674 -91.569034 616098.445567 4793311.185260 1177.7
East Line 1 - End 43.283690 -91.567906 616189.884888 4793314.503580 1174.1
East Line 2 - Start 43.283190 -91.569331 616075.288013 4793257.005210 1178.7
East Line 2 - End 43.283372 -91.568230 616164.193503 4793278.736880 1167.8
East Line 3 - Start 43.283163 -91.568524 616140.774487 4793255.103980 1172.4
East Line 3 - End 43.283692 -91.568226 616163.906958 4793314.263610 1166.6
East Line 4 - Start 43.283071 -91.569120 616092.628632 4793244.109970 1173.3
East Line 4 - End 43.283678 -91.568591 616134.343336 4793312.257350 1167.4
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Figure 6: Map of Site 11 (Lyons east) showing the locations of the ER lines, boreholes, and spots where bedrock 
was either exposed and the land surface or encountered while deploying electrode stakes during the ER survey 
(within about 18” from the surface).
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Figure 7: Results of the electrical resistivity survey. 
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Line Interpretations

Descriptions of anomalies and features imaged in each line are as follows:

o Boreholes: Each borehole drilled along a line was plotted and labeled at the top of each
figure.  The depth at which bedrock was encountered is shown by the bottom of each
vertical line.

o Dashed line: The soil and bedrock interface is depicted as a dashed line near the top of each
figure.  While the ER survey was able to identify the interface most of the time, no clear
bedrock interface was found in some cases.  This is likely due to ER model uncertainty, as
the land surface represents the model domain edge.  Since there are no ER data “above”
the ground surface (all data are gathered from the subsurface), the model attempts to best-
fit data along that edge.  When bedrock is very shallow (within ten feet or less), ER surveys
generally cannot define the bedrock surface reliably.  For this reason, ER was proposed to
image the study area for potential karst related voids and not necessarily to image the
bedrock surface.  The drilling results and the ER data were used to estimate the bedrock
surface along this line.

o “R2” labels - Less competent carbonate rock (~100 ohm-m).  These are areas where
sinkholes may be more likely to occur.  They are not interpreted as being current karst
related voids.

o “R3” labels - Massive, competent carbonate rock (>400 ohm-m).  These areas are
interpreted as having competent, in-tact bedrock, and are less likely to experience karst
related issues.

Phase 3: Confirmation Drilling

On May 12, 2020 a total of five boreholes were drilled at the Site to evaluate the competency, type, 
and depth of the bedrock in potentially anomalous areas identified in the geophysical survey (Fig. 8).  
Descriptive logs of each boring are provided in Appendix A.  Surficial materials overlying the bedrock 
were characterized on-site from cuttings generated by the solid stem flight augers (Fig. 9).  Auger refusal 
was highly variable and is not considered to be directly related to the competency of the limestone bedrock
due to the variations in down pressure and rotational speed from one boring to the next. The depth to the 
bedrock surface was based on drill stem response and auger cuttings.  Boring L-1 encountered bedrock at 
two feet below ground surface (bgs) so the rig was offset about ten yards and another boring was drilled 
(L-1 off) to provide a better assessment of the surficial materials. The water table was not encountered at 
any of the boreholes.   
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Figure 8: Drill rig at Site 11 (Lyons east). 

Figure 9: Limestone cuttings at the base of the flight auger indicative of bedrock. 
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Conclusions

This report summarizes the findings of the desktop geologic review, geophysical survey, and 
drilling services conducted for the purpose of evaluating the suitability of the Site for a flood water retention 
structure.  The results of the desktop geologic review and field reconnaissance determined that the bedrock 
underlying the Site is the Dunleith Formation.  The Dunleith Fm. is considered slightly less susceptible to 
karst as the overlying Dubuque/Wise Lake formations. The ER geophysical survey was conducted in areas 
selected by the IGS, in consultation with the UIRWMA coordinator, to image the surficial and bedrock 
characteristics at the Site.  Results from the geophysical survey were used to guide the drilling of boreholes, 
which confirmed geophysical results and identified potential features. Limestone bedrock was encountered 
at each borehole location at depths ranging from two to eight feet bgs. 

Based on field data collected at the Site and information gathered from the geologic assessment of 
the area, the IGS concludes that no apparent karst-related hazards (voids) exist beneath the Site at this time.
Although the possibility for karst-related subsidence always exists in areas with shallow carbonate rock,
the IGS deems the Site as being suitable for a flood retention structure. 
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maps, etc. can be accessed via Iowa GEODATA: https://geodata.iowa.gov/ 
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