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[Edit and remove sections as needed for site-specific projects – delete notes in brackets and revision information]
[bookmark: _Toc318718937][bookmark: _Toc391893136]800 – General and Project-Specific Requirements

This specification section revised on 12/11/2014

1. General
The work required according to the construction drawings and these specifications, consists of furnishing equipment, superintendence, labor, skill, material, and all other items necessary for the construction of the stream restoration work. If during the performance of work, the Contractor finds an error or discrepancy in the contract documents, Contractor shall notify the NRCS representative immediately in writing and before proceeding with the work. Contractor shall obtain a written interpretation from the NRCS representative before proceeding with the work in question.


2. Definitions

Construction Documents: The drawings and specifications.
Construction Limits: Outer boundaries of disturbance related to construction activities. Generally, it is best to limit disturbance to the site and surrounding environment for many reasons.
Contractor: The person or company hired by the Owner to construct the project.
Drawings: The drawings are a visual representation to supplement construction and material specifications. The drawings include location, profiles, sections, details, and notes necessary to describe the work.
Engineer: The engineer that prepared the plans and documents, or an authorized representative.
Owner: Landowner, operator, participant, or an authorized representative.
Provide: Furnish and install the work, including labor, materials, equipment, and incidentals.
Remove: Remove and properly dispose of.
Specifications: The construction specifications and material specifications describe minimum acceptable quality of work and materials for the project. The material specifications may also reference a commercial standard such as the American Society of Testing Materials, ASTM, which identifies materials. Commercial standards set forth the minimum acceptable quality of identified materials within the industry. If a conflict arises between the drawings and specifications, the specification governs the work, material, or both.
NRCS Representative: Someone with technical knowledge about the project who may represent the Owner. This could be the engineer, stream restoration specialist, or other designee.

3. Construction permits
The Owner will obtain environmental permits, rights of way, and easements. Contractor shall be familiar with all accompanying regulations and requirements of the permits, and comply with them as applicable to the project.

Contractor shall obtain, pay for, and maintain any necessary construction permits from those authorities or agencies having jurisdiction.

When construction permits are accompanied by regulations or requirements issued by a particular authority or agency, Contractor shall be familiar with and comply with such regulations or requirements as they apply to the operations on this project.

4. Temporary facilities and controls
The Contractor is responsible for costs associated with temporary utilities for the duration of the project. The Contractor is responsible for compliance with code ordinances and requirements of local officials for temporary facilities, controls, and related health and safety requirements. Electrical power is not available on site. It is the Contractor’s responsibility to provide all necessary electrical service including power generators if needed.

Contractor shall provide and pay all the cost for toilet facilities for all workers, as required by local ordinances for complete and adequate sanitary arrangements. Keep the work site clean and orderly at all times, including around sanitary facilities. Locate portable toilets or other sanitary facilities at the staging area or at a location approved by the Owner.

5. Site access
Access work sites from public rights-of-way, designated access roads, or over routes approved by the property Owner. The property Owner may stipulate this in writing along with other conditions.

The Contractor is responsible for the costs of construction of temporary roads or structures for use in the construction operations, or for improving, repairing, or maintaining any existing road used by the Contractor in the performance of this contract. The Contractor is responsible for repair of any facilities, public or private, damaged by the operations of the Contractor in the performance of this contract. Repair damaged facilities promptly. If the drawings show construction limits, the Contractor shall stay within those limits. Keep site disturbance and environmental impact to a minimum.

6. Safety and health regulations
Comply with the Department of Labor Safety and Health Regulations for Construction promulgated under the Occupational and Health Act of 1970 (P.L. 91-596) and under Section 107 of the Contractor Work Hours and Safety Standards Act (P.L. 91-54). Comply with OSHA Parts 1910 and 1926, Construction Industry Standards, and interpretations and with all state, county, and local safety standards.

7. Contractor quality control
The Contractor is responsible for developing, implementing, and maintaining a quality control system to meet the specified quality for all materials and work performed. Submit the name of the person responsible for quality control to the Owner’s NRCS representative. This person shall also be responsible for overall delivery of a completed project according to the specifications and drawings. 

8. Construction surveying and staking
The Contractor is responsible for construction staking and layout, including verification that the work is at specified lines, grades, and elevations. Ensure that surveying equipment is in good working order and properly calibrated. Before starting work, arrange a date and time with the NRCS representative to review the proposed work, identify survey references, and to locate access routes and staging areas. Provide stakes to mark boundaries of work limits. Provide stakes and temporary benchmarks near in-stream structures to serve as location and elevation references.

9. Responsibilities
Owner. The Owner is the official spokesperson for this project. The Owner is the person who reviewed and approved the construction plan, made all contractual agreements with the Contractor, ensures construction is according to the requirements as set forth in the plans, obtains all permits and is financially responsible. The Owner is the sole person who can authorize any changes during construction that incur financial obligations or otherwise affect the scope of the work.

NRCS Representative. The NRCS representative has the authority to review the practice during construction and conduct necessary tests and quality control reviews to ensure that the work complies with the construction drawings and specifications. The NRCS representative reviews all construction changes and ensures that the Owner approves them before installation. The NRCS representative maintains a job diary or construction notes, and prepares record (as-built) drawings of the project. The NRCS representative will document any safety violations witnessed. The NRCS representative reviews the work for the Owner to determine if the completed work is acceptable. Whenever possible, the NRCS representative will notify the Owner of deficiencies promptly.

Contractor. The Contractor is responsible for the project installation as set forth in the contract or agreement between the Owner and Contractor. Contractor shall not make changes to the construction documents without NRCS representative and Owner approval. Contractor shall comply with all applicable permits and conduct the work in a safe manner following applicable safety regulations. The Contractor is responsible for compliance with all state and local laws, ordinances, codes, and regulations applicable to the contractor’s work on the project. Locate all utilities and other potential hazards before starting work at the site.

Engineer. The engineer has detailed knowledge about the technical and design aspects of the proposed work. The NRCS representative may consult with the engineer on issues pertaining to the details of the proposed work and to resolve any discrepancies in the construction documents. If changes to the drawings or specifications are required, they must be approved by the engineer via communications with the Owner. 

10. Receipts for Owner
Provide the Owner with copies of all invoices, receipts, weight tickets, utility locate confirmation number, submittals, and other similar documents related to the Work. Submit material certification and test results to the Owner for review; allow up to 14 days for the Owner to review and approve.

11. Measurement and payment
Compensation for the work shall be as defined in the agreement between the Owner and Contractor. The contractor shall independently determine material quantities based on a thorough review of the drawings, specifications, site conditions, and other work anticipated to complete the project. If provided, tables of quantities in the construction documents are the engineer’s estimate or opinion of the major materials required for the project.

12. Changes to construction documents
If deviations from the construction documents are required, submit request for review/approval, justification, and technical information to the Owner. The Owner may take up to 14 days to review the deviation.

13. Preconstruction meeting
Attend preconstruction meeting arranged by the Owner or Owner’s NRCS representative. The purpose of this meeting is to review the project requirements and to clarify information as necessary before the Owner authorizes the start of the work.

14. Project specific requirements and information

1. Discuss the timing of the access road replacement with the Owner to determine if a temporary bypass is required.
2. Notify the power company that a power pole needs relocated due to the realignment of the road.


[bookmark: _Toc318718938][bookmark: _Toc391893137]802 – Clearing and Grubbing

1.	Scope
The work consists of clearing, grubbing, and disposal or salvaging of trees, snags, logs, brush, stumps, shrubs, and rubbish from work areas. 

2.	Marking
The clearing limits are as required to accomplish the work, or as shown on the drawings. Only remove trees that are within the work area or as identified for use in the project. The maximum extent of clearing areas is 15-feet beyond the area required for construction of work. Seed and mulch areas disturbed outside of these limits at no additional cost to the Owner.

3.	Clearing and grubbing
Unless marked (or designated on drawing) for preservation, clear all snags, logs, brush, stumps, shrubs, rubbish, and similar materials from within the clearing limits of the designated areas. Unless otherwise specified, grub all stumps, roots, and root clusters that have a diameter of 1 inch or larger to a depth of at least 1 foot below the ground surface within the work areas. Fill holes or craters made from the removal of root wads with excess earthwork material from the work or with borrow material from Owner-approved locations. Limit disturbance to the actual work areas as required to accomplish the work.

4.  Salvaging and Spreading Topsoil
When it is necessary to remove topsoil to accomplish the work, salvage, stockpile, and spread the topsoil over disturbed areas requiring seeding, planting, re-vegetation, or as otherwise directed. Dispose of unsuitable material encountered at locations shown on the drawings or approved by the Owner or by the NRCS representative. Properly protect stockpiles with the appropriate erosion and sediment control measures.

Do not spread topsoil when the ground or topsoil is frozen, excessively wet, or otherwise in a condition detrimental to uniform spreading operations. Lightly scarify surfaces designated to receive a topsoil application just before the spreading operation. The finished topsoil surface shall be reasonably smooth and without ruts or surface irregularities that could contribute to concentrated water flow down-slope.

5.	Disposal
If not required for the work, dispose of all materials cleared and grubbed from work areas at locations approved by the Owner or the NRCS representative. If the Owner requests burial of materials, cover with at least 12-inches of soil. The disposal of material shall comply with all federal, state, and local rules and regulations. The burning of brush or slash and the disposal of other materials shall adhere to state and local regulations. Obtain landowner’s approval before burning any materials on-site.
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This specification section revised on 2/19/2015; TJB.


1.	Scope
The work consists of installing measures or performing work to control erosion and minimize the production of sediment and other pollutants to water and air from construction activities. In most cases, the best way to control erosion and sedimentation problems is to limit the disturbance to the absolute minimum to accomplish the work and to complete the work in a timely manner to limit the duration of the disturbance.

2.	Material
Provide materials as required by this specification and the drawings as applicable.

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—Schedule the excavation and moving of soil materials to minimize the size of areas disturbed and unprotected from erosion for the shortest reasonable time. Carefully plan how you will move materials and equipment to and from a work site to limit the number of roundtrips required.

Seeding—Seed disturbed areas as soon as reasonably possible following completion of that earthwork activity. Allow extra seed for re-seeding that may be required during the construction period.

Mulching—Mulch to provide temporary protection of the soil surface from erosion.

Protective Cover—Other methods of covering disturbed areas may be used as authorized by the Owner or NRCS representative. For small areas of stockpiled soil or disturbed ground, tarps, erosion control fabric, or sheets of plastic may provide immediate temporary protection from impending rainfall. Protective cover also includes erosion control blankets, sod, straw mulch, and on-site grasses harvested for use to cover bare soil areas.

Diversions—Temporary diversions to divert water from work areas. After the diversions are no longer required or when permanent measures are installed, remove temporary works and restore the area to pre-existing condition or better. The use of diversions may not be necessary when streams are flowing low, or simple diversions to divert flow within the stream channel may be used. Do not excavate bypass channels unless they are specified for use.

Sediment filters—Erosion control wattles or silt fences trap sediment from areas of limited runoff. Properly anchor sediment filters to prevent erosion under or around them. These filters are temporary and shall be removed and the area restored to its original condition (or better) when they are no longer required or when permanent measures are installed. Biodegradable materials may remain in place unless the Owner would rather have them removed.

4.	Chemical pollution
Exercise precaution throughout the duration of the work to prevent the pollution of streams, wells, springs, and other water sources. As needed, provide watertight tanks or barrels or construct a sump sealed with plastic sheets to dispose of chemical pollutants, such as drained lubricating or transmission fluids, grease, soaps, concrete mixer wash water, or asphalt, produced as a byproduct of the construction activities. At the completion of the construction work, remove sumps and restore the disturbed area to its original condition or better. Do not discharge chemicals, fuels, lubricants, raw sewage, and other harmful wastes into or alongside any river, stream, or other drainage leading thereto.

Employ the following water quality precautions: 

(1) Have a SPILL RESPONSE KIT on the project whenever equipment is operating. The spill kit shall be sufficient to absorb up to 34 gallons of oil and designed to float on the surface, while absorbing oil and repelling water. The kit shall meet or exceed the physical properties of the “New Pig Products Spill Kit #408.”
(2) Install Oil-Only absorbent booms (minimum of 6” diameter) downstream of the project site and extended across the active flow width of the channel.  Not required on streams with an active flow width of 80 feet or wider.
(3) Take all precautions to avoid spreading aquatic invasive species, such as the Didymo algae (didymosphenia geminata). Clean all equipment and gear, including footwear, before entering the project site. One acceptable method of cleaning is to power wash everything that will be used for the project with soap and hot water, and then allow time to dry before starting work.
(4) Before leaving the river, look for strands of algae on your equipment, tools, and outerwear. If present, remove them and leave them on site.
(5) Soak and scrub all gear for at least one minute in a 2% solution of household bleach. Make sure that all surfaces of your equipment, tools, and outerwear are thoroughly treated. If cleaning is not practical, dry equipment, tools, and outerwear in the sun for at least 48 hours before using it in another stream.
(6) Do not move fish, plants, rocks, or vegetation from one river to another.
(7) For more information on didymo and for other precautions to take while working in and around streams visit www.epa.gov/region8/water. 

Sanitary facilities, such as chemical toilets, or septic tanks shall not be located next to live streams, wells, or springs. Locate said facilities at least 100 feet from water sources. Use precautions to prevent contamination of any water source. At the completion of construction activities, properly dispose of facilities without causing pollution. 

Report chemical and oil spills or any other sudden threats to the public health to the National Response Center at 800-424-8802. 

5.	Air pollution
The burning of brush or slash and the disposal of other materials shall adhere to state and local regulations. Obtain landowner’s approval before burning any materials on-site.

Take appropriate fire prevention measures to prevent the start or spreading of wildfires that may result from project activities. 

Appropriate dust control measures are required on all public access or haul roads used during construction of the project. All dust control methods shall ensure safe construction operations at all times. If chemical dust suppressants are applied, use a commercially available product specifically designed for dust suppression and the application shall follow manufacturer's requirements and recommendations. 

6.	Maintenance, removal, and restoration
Maintain all pollution control measures and temporary works in a functional condition for the duration of the construction period. Remove all temporary measures and restore the site to original or better condition.


[bookmark: _Toc391893139]805a – Erosion Control Wattles

1.	Scope
This work consists of furnishing, installing, and maintaining erosion control wattles (sometimes referred to as sediment logs) as required for erosion and sediment control. Work includes fine grading, site preparation, staking, and related incidental work. Erosion control wattles are one type of a sediment barrier. Sediment barriers are one of several best management practices used to control erosion and sediment of disturbed areas. The wattle slows water velocity and traps sediment for shallow surface runoff. For additional measures, see the main Pollution Control Specification.

2.	Materials
Provide 100% biodegradable wattles with a functional life of 6 to 18 months before biodegrading. Wattles shall be free of seeds. Additional requirements include:

a. Minimum diameter: 12.0 inches
b. Individual lengths of 10.0 feet per wattle (+/- 10%)
c. Density of 2.7 to 4.5 pounds per cubic foot

3.	Placement of Wattles
Place wattles on slopes or shallow drainage swales (with flow depths less than wattle diameter) to intercept surface water flows and collect sediment from disturbed areas. At a minimum, provide wattles on the down-slope side of disturbed areas subject to surface runoff to protect potential receiving waters. Approximate locations may be shown on the plan drawings. Field adjust locations to meet individual site conditions and actual areas disturbed. Follow manufacturer’s installation guidelines and best management practices when they are more stringent than the requirements in this specification. Additional placement requirements include:

a. Place wattles perpendicular to surface flow direction in locations down-slope of disturbed areas.
b. Install in shallow trenches only 3 inches deep to seat the wattle, unless installing over an erosion control blanket.
c. Install end-to-end without overlaps.
d. Install stakes at each end of wattle and every 3 feet along entire length of wattle erosion barrier.
e. Use wooden stakes sufficiently strong to drive through the wattle and at least 6 inches into the ground with a minimum length of 24-inches. Where possible, drive stake into ground to be flush with or 1-2 inches above the top of wattle.
f. Bend or angle the low end of the erosion barriers upslope to prevent water from flowing around the end of barrier.

4.	Maintenance

a. Inspect installed wattles at least once every 7-days and within 24-hours of any storm event producing ½ inch or more of precipitation or 6-inches of snowmelt in a 24-hour period. Repair damaged wattle installations immediately. If required for stabilization of site during periods of weather-related shutdowns, maintain wattles until disturbed areas are stabilized.
b. Repair or replace split, torn, punctured, frayed or slumping wattles.
c. Remove sediment accumulations as necessary to keep sediment at or below half the height of the portion of wattle above ground level.
d. Repair rills or gullies promptly to prevent excess erosion. Stabilize slopes using biodegradable erosion control fabrics, seeding, and mulching.

5.	Removal
In most cases biodegradable erosion control wattles can remain in place after the work is finished. Some exceptions include if the owner wants them removed; they impair the function of the finished work; or they are in location where they will impede other activities in the work area.
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Revised this specification on 8/28/2014

1. 	Scope
The work consists of preparing the area for treatment; furnishing and placing seed, mulch, inoculant, lime, and other soil amendments; and anchoring mulch in designated areas as specified. Seed and mulch all disturbed areas (bare soil), according to these specifications and the drawings. 

2.	Material
Seed—All seed shall meet the current rules and regulations of the West Virginia Department of Agriculture and be from the latest crop available. Wet, moldy, or otherwise damaged seed is not acceptable. Limit the percent of noxious weed seed to the quantity defined in the current West Virginia laws relating to agricultural seeds. 

Fertilizer—Not used due to proximity to stream.

Inoculants—The inoculant for treating legume seeds shall be a pure culture of nitrogen-fixing bacteria prepared specifically for the species and shall not be used later than the date indicated on the container or as otherwise specified. Use a mixing medium, as recommended by the manufacturer, to bond the inoculant to the seed. 

Lime and other soil amendments—Lime consists of standard ground agriculture limestone, or approved equivalent. Standard ground agriculture limestone is defined as ground limestone meeting current requirements of the WV Department of Agriculture. 

Straw mulch material—Straw mulch consists of wheat, barley, oat or rye straw, hay, grass cut from native grasses, or other plants. The mulch material shall be air-dry, reasonably light in color, and shall not be musty, moldy, caked, or otherwise of low quality. Do not use of mulch that contains noxious weeds.

Other mulch materials—Mulching materials, such as wood cellulose fiber mulch, mulch tackifiers, synthetic fiber mulch, netting, and mesh, are other mulching materials that may be required for specialized locations and conditions. If these materials are used, apply according to the manufacturer’s recommendations.

3.	Seedbed preparation and treatment
Areas to be treated shall be dressed to a smooth, firm surface. After finish grading is complete, prepare the seedbed immediately before seeding. Loosen seedbed areas that are compacted, polished, or have been freshly cut. Apply lime by mixing with the soil by tilling to a depth of four inches. Tilling shall be by means of disk harrow or similar tool approved by the technician. Remove clods, stones, and materials that will interfere with seeding and maintenance operations, when these materials are exposed by disking.

On sites where equipment cannot operate on slopes safely, prepare the seedbed by hand methods by scarifying to provide a roughened soil surface so that broadcast seed will remain in place.

Seedbed preparation is not required when soil moisture conditions are not suitable for the preparation of a satisfactory seedbed. If this condition is present, notify the NRCS representative for confirmation.

4.	Seeding, sprigging, mulching, and stabilizing
Perform all seeding or sprigging operations in such a manner that the seed or sprigs are applied in the specified quantities uniformly in the designated areas. The method and rate of seed application shall be as specified.

Apply lime and other soil amendments as specified. Thoroughly mix the soil amendments into the soil immediately after surface application. 

Provide the rate, quantity, and kind of mulching or mesh as specified. Apply mulch uniformly to the designated or disturbed areas. 

5. 	Seed mixtures and material application rates
The NRCS representative will assist the Owner in identifying the appropriate seed mix based on site conditions and season. Suggested seed and material applications rates are as follows:

a. Apply lime at 3 tons per acre, or 138 pounds per thousand square feet. The desirable soil pH is 6.0 to 6.5.

b. Inoculate all legume seed. When a hydroseeder is used, seed may be inoculated in the hydroseeder.

c. Seed shall meet or exceed the following standards for purity and germination:


Table 1 - Seed Mix Requirements
	

Species*
	Application
Rate lbs/acre**
	

Purity (%)
	

Germination (%)

	
	
	
	

	Annual Ryegrass
	40
	85
	80

	Winter Rye
	168
	85
	80

	Red Clover
	10
	95
	85

	Birdsfoot Trefoil
	20
	95
	85

	Orchard grass
	20
	85
	80

	Redtop
	5
	95
	85

	Kentucky Bluegrass
	20
	95
	85

	
	
	
	



* Other commercially available seed mixes may be used with NRCS approval.
** When seeding between April 15 and August 1 or December 1 and March 1, increase the rates of seed per acre by 50 percent.

d. Apply straw or hay mulch uniformly over the disturbed area at the rate of 2-1/2 tons per acre, or 115 pounds per thousand square feet. 
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1.	Scope
The work consists of the mobilization and demobilization of the Contractor's forces and equipment necessary for performing the work required under the contract. Mobilization does not meet the contract requirements for commencement of work.

2.	Equipment and material
Mobilization shall include all activities and associated costs for transportation of Contractor's personnel, equipment, and operating supplies to the site; establishment of offices, buildings, and other necessary general facilities for the Contractor's operations at the site; and premiums paid for performance and payment bonds including coinsurance and reinsurance agreements as applicable.

Demobilization shall include all activities and costs for transportation of personnel, equipment, and supplies not required or included in the contract from the site; including the disassembly, removal, and site cleanup of offices, buildings, and other facilities assembled on the site specifically for this contract.


[bookmark: _Toc318718943][bookmark: _Toc391893142]811 – Removal of Water

1.	Scope
The work consists of the removal of surface and ground water as necessary to perform the construction. It shall include: (1) providing, maintaining and removing temporary flow diversions, if required; (2) furnishing, installing, and operating pumps, piping, and other equipment, if required; and (3) removing all such temporary works and equipment after their intended function is no longer required. Provide all labor, equipment, and materials required to minimize the disturbance to the streambed, banks, and aquatic environment to accomplish the required work.

2.	Diverting surface water
Contractor shall install and maintain all necessary berms, ditches, and other temporary diversion and protective works needed to divert stream flow and other surface water through or around the work site(s). 

3.	Dewatering the site and working in low flow
Dewater the work area as required for proper installation and inspection by the NRCS representative. When required, provide, operate, and maintain all drains, sumps, pumps, casings, well points, and all other equipment required to remove water as required for construction. In most cases, when working on streams with gravel, cobble, and boulder bed materials, the work can be done using equipment in the streams or in the “wet”. Working from the streambed is only permissible during low to below normal flows. In all cases, limit disturbance to the streambed and banks to the absolute minimum. In many circumstances, constructing benches and diversions creates more disturbance than working from the stream and limiting the disturbance to a shorter duration.

4.	Erosion and pollution control
Accomplish dewatering activities in a manner that limits erosion and the transportation of sediment. During dewatering activities, do not alter the water table water quality. Other requirements are included in the Pollution Control specification.

5.	Removal of temporary works
When finished using temporary works, remove and return the area to a condition similar to that which existed before construction. Restore areas where temporary works were located to restore positive surface runoff and the proper functioning and access to the works of improvement installed. Use extreme care during removal to minimize the loss of soil sediment and debris trapped during construction.



[bookmark: _Toc318718945][bookmark: _Toc391893143]822 – Earthwork for Stream Restoration

Revised this section on 2/20/2015


1. Scope
The work consists of all excavations, shaping, hauling, grading, embankments, fill, backfill, and disposal of excess material required to complete the work detailed by the drawings and specifications. This work may include channel and streambank shaping; excavation and backfill for in-stream structures; construction of bankfull benches; cutting and filling to lines and grades shown on the drawings; point bar formation; and excavation of point bar materials.

2. General
Limit disturbance to the area required for construction, staging, and site access. Provide temporary and permanent protective cover to protect the disturbed areas from erosion and sediment runoff. 

Earthfill is composed of natural earth material that can be placed and compacted by construction equipment operated in a conventional manner.

Earth backfill is composed of natural earth material placed and compacted in confined spaces or adjacent to structures (including pipes) by hand tamping, manually directed power tampers or vibrating plates, or their equivalent. Backfill material may come from required excavation work, unless specified otherwise in the drawings or under site specific requirements.

Gravel/cobble is composed of mostly gravel and cobble materials obtained from depositional features at the project site and within the construction limits. A gravel/cobble mix may contain a small percentage of boulders, sand, and fines. Cobble ranges in size from 2.5 to 10.1 inches (64 to 256 mm). Boulders are defined as rock particles over 10.1 inches (256 mm) mean diameter.

Unclassified excavation is the excavation of all materials encountered, including rock materials, regardless of their nature or the removal method.  

Excavations shall comply with OSHA Construction Industry Standards (29CFR Part 1926) Subpart P, Excavations, Trenching, and Shoring. Complete and maintain all excavations in a safe and stable condition throughout construction. 

3. Material
Earth backfill shall be suitable material obtained from required excavations or materials obtained from designated borrow areas. Do not use frozen material, trash, or other objectionable material. 

Salvage usable materials to the greatest extent possible. Salvage woody vegetation to use for streambank restoration work or to create brush piles for wildlife habitat. Salvage and use excavated fine-grained material and topsoil for spreading across finish grade surfaces for plantings and seeding. Dispose of extra and unsuitable materials as agreed upon with the Owner or NRCS representative.

4. Backfilling for in-stream structures
Backfill structures to the specified lines and grades with materials obtained from required excavations. Use on-site material obtained from excess excavation (pools or streambank shaping), Owner-approved on-site sources, or as indicated on the drawings or in the site-specific requirements. Avoid disturbing rock, footer rock, filters, bedding, and geotextile fabric during backfilling. 

Use on-site gravel/cobble mix to backfill structures and as required for other fill material by the drawings.

Compact the backfill with the equipment used to construct the structures without damaging the completed work. One acceptable method is to pound the backfill with the bottom of an excavator bucket. For confined spaces adjacent to structures, use appropriate compaction equipment such as hand tampers, manually directed power tampers, vibrating plates, or their equivalent. Consolidate backfill material by “washing” the backfill with stream water placed by using the excavator bucket. For backfilling in-stream structures, there are no lift thickness, compaction, moisture, or density requirements. Consolidate and compact the backfill as mentioned above.

5. Streambank shaping
After clearing topsoil, plants, woody vegetation and unsuitable materials from the streambank restoration site, shape the streambank to meet the lines and grades shown by the drawings or as staked in the field. Shape the final grade to provide a natural appearance that blends with adjoining surfaces. Streambank shaping includes the construction of bankfull and inner berm benches when required by the drawings.

6. Earthwork for toe wood
This section only applies if TOE WOOD is specified by the drawings. For the majority of the toe wood between the larger logs, use coarse woody material up to 6 inches in diameter with varying lengths placed in a cross-crossing manner and interlocked together. Use woody material obtained during clearing and grubbing work, or from Owner-approved on-site sources.

Start toe wood construction by clearing and grubbing the area within the restoration layout limits. Strip and store the top 6-inches of soil for use during site restoration. Shape the streambank down to the streambed to the specified grades or as adjusted in the field. Excavate the toe of proposed streambank down to bedrock or specified subgrade, which coincides with the adjacent thalweg elevation. Place the foundation log at the subgrade elevation with toe wood installed on top of foundation log as shown in the drawings. Place 6-inch minimum diameter logs every 8-12 feet perpendicular to the flow and overhanging the foundation log; use logs with root wads when available. Use smaller toe wood materials (woody shrubs, sound woody debris, branches, cuttings, and logs) to fill the voids among foundation logs and larger perpendicular logs. Densely layer the smaller toe wood materials to provide an interwoven mattress to support the above layer of material. Next place reinforced earth layers over the toe wood to 6 inches above the bankfull elevation. If available on-site, sod mats are preferred and may be used in lieu of reinforced earth. Grade the top to blend with the existing ground behind the streambank restoration, spread topsoil, seed, and mulch. If a typical planting plan is included in the project, plant trees and shrubs in disturbed areas, including top of reinforced earthfill (or sod mats), as shown for the appropriate planting zones.

7. Soil bioengineering
When soil-bioengineering methods are specified, prepare the subgrade surface as necessary for soil bioengineering stream restoration methods, including fascines, live stakes, brush mattresses, brush layering, vegetated geogrids, reinforced earth, and other methods that rely on revegetation for surface and slope stability. Unless specified otherwise by the drawings, the slope of streambanks shall be 2H:1V or flatter. For planting and plant materials, see the specification for Bioengineering Plant Materials.

8. Cross-section and stream geometry
For all earthwork for stream restoration, maintain the required cross-section dimensions and longitudinal slopes required. Stream depth, cross-sectional area, and bankfull width are critical dimensions associated with stream restoration work.

9. Work limits
Locations and stations shown on the drawings are approximate and may require field-adjustment in coordination with the NRCS representative, engineer, or both. Whenever possible, tie or key the upstream and downstream ends of streambank work to existing stable bank features, such as existing trees, boulders, woody debris, root wads, or other stable sections of streambank.


[bookmark: _Toc318718944]
[bookmark: _Toc391893144]824 – Stone Aggregates

Revised this section on 2/20/2015; TJB


1.  Scope
[bookmark: _GoBack]The work consists of furnishing, spreading, and compacting one or more courses of aggregate on a prepared subgrade as shown on the drawings.

2.  Reference specifications
The Standard Specifications for Road and Bridge Construction of the West Virginia Division of Highways (WVDOH), 2010 edition (as amended), applies to this specification. WVDOH engineering publications and manuals are available electronically from the WVDOH website.

3.  Material
Provide crushed limestone aggregate meeting the requirements of Section 307 of the WVDOH Standard Specifications, and ASTM C33 gradation #1 (AASHTO #1) for the crushed aggregate subbase. Standard sizes for coarse aggregates are in Table 703.4 – Standard Sizes of Coarse Aggregates (AASHTO M 43). Crushed aggregate Classes for surfacing, base, and subbase materials are in Table 704.6.2.A-Gradation Requirements. Common uses for crushed and coarse aggregates are as follows. If required, the appropriate stone aggregate will be specified on the drawings or in the details.

Crushed Aggregate, Class [1-10]. Crushed aggregates have more fine materials than coarse aggregates, which helps with binding and compaction. The aggregate class specified will depend on the application required for the project. For “gravel” surfaced roads, Classes 1-3 are common, with Class 3 preferred by the WVDOH.

Coarse Aggregate, AASHTO #1. This material has a nominal size of 1-1/2 inches to 3-1/2 inches. This bulky material is good for subgrade stabilization, but not for surfacing. Typical applications are for construction entrances, ditch linings, base for roads that will be surface with crushed aggregate, and base material for stream crossings.

Riprap, [6” – 30”]. When material larger than AASHTO #1 is required, a stone riprap size will be specified. Riprap stone shall consist of field stone or rough unhewn quarry stone and angular in shape. It shall meet or exceed WVDOH requirements. The following gradations apply to the stone when riprap is specified.

	Specified Size
(D50, inches)
	Gradation Range
(inches)
	Min. Layer
Thickness (in.)
	Max. Particle
Size (D100, in.)
	
Remarks

	
	
	
	
	

	6
	3 – 9
	12
	12
	

	9
	6 – 15
	20
	18
	

	12
	6 – 18
	24
	22
	

	15
	8 – 22
	30
	28
	

	18
	9 – 28
	36
	32
	

	21
	10 – 32
	42
	36
	

	24
	12 – 36
	48
	42
	

	27
	14 – 40
	54
	48
	

	30
	16 – 45
	60
	54
	

	
	
	
	
	



Stone shall be well graded between the gradation range in the table. The mean, or D50, size will be specified as required on the drawings.


4.  Subgrade preparation
This work includes preparing the subgrade for placing the aggregate materials according to these specifications and the drawings. Prepare the subgrade to provide proper slopes and profile grades to achieve the specified thicknesses of aggregate materials. 

5.  Placement and compaction
Place each type of aggregate to the specified thickness for each type in one lift. Compact crushed aggregate sub-base using heavy equipment before placing the crushed aggregate surfacing.

Compact the aggregate surface with four passes over the entire surface using a smooth drum vibrating roller with a drum diameter of at least 48 inches and exerting a pressure of not less than 450 pounds per square inch. The finished surface shall be smooth and sloped for drainage. If the surface material is too dry for compaction, spray the surface with water. If required, water is incidental to the crushed aggregate work.



[bookmark: _Toc391893145]861 – Structure Rock

1. Scope
This specification covers the quality of rock and rock placement used in structures for natural stream restoration projects as required by the specifications and drawings. 

2. Rock material
In this specification, rock includes boulders, individual rocks, and rock riprap. For this specification, boulders are individual rocks with an intermediate axis of ten inches or larger. Rock used for natural stream restoration projects is typically medium to large.

Rock sizes are as shown on the drawings. The tolerance is plus or minus 0.5 feet. Provide a range of rock sizes meeting the minimum requirements to provide variability in the various structures and rock usages specified. Various rock sizes will make it easier to construct in-stream structures and other applications.

Rock for structures shall be stackable, i.e. blocky and angular in shape, relatively flat on both sides in the same dimension, with smooth ends. The Contractor shall individually select rock, and special order the rock if necessary to meet the requirements. This rock is typically blasted, not equipment processed. Rock shall be dense, sound, non-porous, erosion-resistant, and free from cracks, seams, flakes, fissures and other defects conducive to accelerated weathering. Structure rock shall be free from dirt, clay, sand, rock fines, and other material not meeting the required gradation limits. 

3. Tested quarry rock
Rock from WV Division of Highways approved commercial sources is acceptable – for a current list (commercial aggregate sources) go to the WVDOH website at: http://www.transportation.wv.gov/highways/mcst/Pages/Listings.aspx. Unless specified otherwise, submit test results to the NRCS representative, before ordering rock, to document the rock meets the following properties:

(a) Bulk specific gravity (saturated surface-dry basis)—Not less than 2.5 when tested according to ASTM C 127 on samples prepared as described for soundness testing.
(b) Absorption—Not more than 2 percent when tested according to ASTM C 127 on samples prepared as described for soundness testing.
(c) Soundness—The weight loss in 5 cycles shall not be more than 10 percent when sodium sulfate is used or more than 15 percent when magnesium sulfate is used. Soundness testing shall be according to ASTM C 88.

4. Field durability inspection
Rock that fails to meet the material requirements stated above (if specified), may be accepted only if similar rock from the same source has been demonstrated to be sound after 5 years or more of service under conditions of weather, wetting and drying, and erosive forces similar to those anticipated for the rock to be installed under this specification.

Deterioration is defined as the loss of more than one-quarter of the original rock volume, or severe cracking that would cause a block to split. Measurements of deterioration are taken from linear or surface- area particle counts to determine the percentage of deteriorated blocks. Deterioration of more than 25 percent of the pieces shall be cause for rejection of rock from the source.

5. Pre-approved rock
If the NRCS representative or engineer has pre-approved a rock source in writing, it is acceptable. The Contractor is responsible for providing the appropriate quantity of rock to meet the project requirements. If an approved on-site rock source does not have enough material, the Contractor shall provide rock, meeting the specifications, to complete the work.

6. Subgrade preparation
The subgrade surface for the rock, filter, bedding, or geotextile shall be cut or filled and graded to the lines and grades shown on the drawings. When fill to subgrade lines is required, provide approved material according to the requirements of the specified class of earthfill.

Before placing rock, filter, bedding, or geotextile, ensure that the foundation preparation is complete, and the subgrade surface has been inspected and approved by the NRCS representative.

7. Rock placement
Use the appropriate size equipment to place rock on the surface and to the lines, grades, and configurations specified. If more than one footer rock layer is required, start with the bottom layer and proceed in sequence to place all footer and surface rock layers. Typically, an excavator equipped with a hydraulic thumb is the best way to place rock in structures. Do not damage structures during rock placement. Replace rocks that break apart or fracture during movement and placement at no additional cost to the Owner.

Install rock to the full course thickness in one operation and in such a manner as to avoid serious displacement of the underlying material. Select and place rock to ensure the rock in place forms a tight and compact structure with the rocks firmly in contact with one another without bridging. Do not substitute boulders with groups of smaller rocks. Some hand placement of smaller rocks is required to fill voids among the boulders and to provide a neat and uniform finished surface.

8. Filter or bedding
When filter, bedding, geotextile fabric, or biodegradable filter blanket is specified beneath the rock, place the designated material on the prepared subgrade surface. Compaction of filter or bedding aggregate is not required, but the surface of such material shall be finished reasonably smooth and free of mounds, dips, or windrows. Provide materials according to the applicable specification(s).

9. Testing submittal
Furnish test data to the NRCS representative or engineer to verify the rock, filter, bedding materials, and completed work meets the specifications.





[bookmark: _Toc328751150][bookmark: _Toc375858151][bookmark: _Toc391893146]866 – Toe Wood

Revised this specification on 9/25/2014


1. Scope
The work consists of providing toe wood according to the drawings and these specifications. Toe wood protects the streambank and improves aquatic habitat. Furnish all material, equipment, and labor necessary to install toe wood.

2. Materials
Obtain logs and root wads from approved off-site sources or designated on-site sources. Before cutting down on-site trees, mark the trees for approval by the Owner or NRCS representative. As approved, freshly fallen or leaning trees that are sound and have no visible signs of decay or other detrimental defects may be used. Do not use trees or wood from streambanks.

For root wads, when required by drawings, push trees down with a bulldozer or excavator so that the root fan pops out of the soil attached to the tree trunk. Some cutting of larger surface roots is acceptable as required for transportation. Root fans of 5 to 12 feet diameter are best for application in typical streambank treatments, although smaller root fans may be used for smaller streambanks. Provide stem length as shown on detail drawings. Use smaller diameter trunk sections and branches to fill voids of the interlocking wood toe structure.

3. Installation
Toe wood is typically used with other streambank protection methods since the top layer of toe wood will not extend above the normal water elevation. Divert the main stream flow around work site. Use anchor rocks and logs to hold toe wood down during installation. Ensure that toe wood is finished or anchored at the end of each workday.


[bookmark: _Toc391893147]867 – Wood Structures

Revised this specification on 8/28/2014


1. Scope
The work consists of all labor, materials, and equipment to furnish and install the large wood structures and complexes as detailed by the drawings and in the specifications. Wood structures consist of a combination of logs, limbs, branches, and root wads used for streambank protection and habitat improvement in streams. Requirements for rock used in wood structures are in the Structure Rock specification. 

2. Materials
Obtain wood from approved off-site sources or designated on-site sources. Before cutting down on-site trees, mark the trees for approval by the landowner. Freshly fallen or leaning trees that are sound and have no visible signs of decay or other defects may also be used. Use wood from healthy tree stands that are not providing streambank stabilization or stream cover.

The minimum diameter of logs at the large end is 12 inches. Lengths for root wad logs are as specified on the drawings, but are typically at least 10 feet to provide enough length to ancho into the streambank; other logs are as required by the drawings. The minimum diameter of root mass for a root wad structure is 4 feet. If limbed logs are specified, at least 50% of the major limbs and branches shall be on the log when the structure is completed.

3. Placement
Place wood components with minimal disturbance of surrounding areas, stream, and other completed work. Backfill wood components to the specified lines and grades with materials obtained from required excavation or designated borrow areas. Reshape the streambank according to proposed streambank cross-sections and/or typical details, and transition the upstream and downstream streambanks to match existing. After anchoring and backfilling wood components, stabilize disturbed areas with seeding and mulching or other specified protective covers.

Anchor all wood using a combination of methods, including naturally interlocking logs that are part of complexes, embedding the large ends of logs, weighting down with boulders, keying into existing stable bank features, and as detailed in the drawings. 

Backfill wood structures using excavated materials or from designated on-site sources. Compact the backfill using the equipment used to construct the structures without damaging the completed work. For confined spaces adjacent to structures, use appropriate compaction equipment such as hand tampers, manually directed power tampers, vibrating plates, or their equivalent. Earth backfill shall also meet the requirements of Construction Specification 822, Earthwork for Stream Restoration, Class C compaction.


***********************************************************************
Delete this line and following checklist after incorporation of items

 Checklist of items to include in specifications or drawings as appropriate:

· Plans and details of the structures
· Specify log lengths on the drawings
· Minimum lengths of logs for vanes at least 1.5 x bankfull width
· Approved log sources or location of on-site materials
· Include appropriate complimentary specifications in the set of specifications


[bookmark: _Toc391893148]869 – Bioengineering Plant Materials – Live Stakes

Revised this specification on 9/22/2014

1.	Scope
The work consists of installing a system of living plant materials to provide structural stability to the streambank. All incidental materials associated with planting are included, including watering, proper storage, handling, and care.

2.	Plant Materials

a. Quality
General - Plant materials shall be live, viable woody vegetation. The plants shall be of the species specified on the drawings. The plant materials shall be from commercial sources, or be harvested from existing local stands (when available and approved for use). 

Keep root systems, limbs, and bark intact and undamaged. When making pruning cuts or cuts for live stakes, do not damage the remaining bark of the plant.

Live Stakes - Live stakes shall be living, woody plant cuttings with side branches removed and the bark intact. Use recommended or native species that root easily from cuttings, such as willows. Provide diameter, length, and density as shown on the drawings and within the following ranges: Diameters: 1/2 to 2 inches; lengths: 2 to 3 feet; density: 3 to 6 feet apart. Cut the basal or butt ends at an angle for easy insertion into the soil. Cut the top square or blunt.

b.  Acceptable native species
The following is a partial list of acceptable native species for West Virginia:

· American Elderberry, Sambucus canadensis
· American Sycamore, Platanus occidentalis L.
· Blackhaw, Viburnum prunifolium L.
· Black Willow, Salix Nigra Marsh.
· Buttonbush, Cephalanthus occidentalis L.
· Eastern Ninebark, Physocarpus opulifolius
· Heartleaf Willow, Salix rigida
· Mapleleaf Viburnum, Viburnum acerifolium
· Nannyberry, Viburnum lentago
· Redosier Dogwood, Cornus sericea L.
· Sandbar Willow, Salix interior
· Silky Dogwood, Cornus amomum
· Silky Willow, Salix sericea
· Smooth Alder, Alnus serrulata Willd.
· Smooth Viburnum, Viburnum recognitum
· Ward's Willow, Salix caroliniana
· Wild Raisin, Viburnum cassinoides 

c. Plant materials from commercial sources
Plant material from commercial sources shall be harvested just before shipment to the site, or harvested no earlier than two months before planting and stored in dark, refrigerated storage at 40 to 50 degrees F. When shipped, transport plants in enclosed or covered trucks, and schedule to arrive on site within 24 hours. Bundle and pack the plants to prevent damage to the bark, limbs, or root systems. Treat all rooted plants with a root gel to prevent drying.

Plant the plants the day they arrive on site. If you cannot plant the plants and cuttings the day they arrive, store on site under a wet tarp to protect them from wind, direct sunlight, drying or other damage. If you cannot plant cuttings and non-root plants within two days after arrival on the site, refrigerate at 40 to 50 degrees Fahrenheit. Plant rooted stock within five days of arriving at site, unless refrigerated at 40-50 degrees F. Discard and replace damaged or improperly stored plant materials at no additional cost to the owner.

Pre-approved commercial sources for bioengineering plants are: 
(a) Ernst Conservation Seeds, www.ernstseed.com, 800-873-3321, 
(b) Foggy Mountain Nursery, www.foggymtn.com, 336-384-5323.

3.	Timing of preparation, installation, and planting	
All planting of woody vegetation (includes live stakes and cuttings) should be accomplished during the dormant season, typically from November to April. The dormant season will vary based on the project location. Careful scheduling of construction work and materials delivery is required. Place orders well in advance of planned work dates to ensure a timely delivery of materials.

If you cannot plant during the dormant season, follow the supplier’s special instructions and guidelines. Some suppliers may charge an additional fee for orders outside of the dormant season, or they may not guarantee their products.

Install plant materials concurrently with earthwork and complete within 10 days after finish grade of the planting surface is ready. If the planting is delayed beyond 10 days, protect the slope from erosion by mulching with straw mulch at a rate of 2 tons/acre or by installing erosion control blankets. 

4.	Installation
General - Plant materials may be installed in combination with reinforced earth/soil lifts, streambank reshaping, or on an untreated bank. 

Live Stakes – Install live stakes in the configuration, spacing, and areas shown on the drawings, or randomly 2 to 3 feet apart using triangular spacing or at a density of approximately 25 stakes per 100 square feet (2.25 per SY) along the stream banks between the top of the streambank and bankfull elevation. Site variations may require slightly different spacing. Tamp the live stakes into the ground at right angles (to the slope) to a firm hold with 65 to 75 percent of the stake below the ground surface. Insert the angle basal end into the ground. At least two buds (lateral or terminal) shall remain above the ground surface. This may be done using a rubber hammer or by creating a hole and slipping the stake into it. Where soils are compacted or frozen and stakes cannot be tamped into the ground without splitting, pilot holes shall be drilled using an auger, reinforcing rod, water-jet stinger, steel rod attached to an excavator bucket, or other acceptable method. Firmly pack the soils around the hole after installations. Replace split or damaged stakes with new stakes.




[bookmark: _Toc391893149]895 – Geotextile

1.   Scope
This work consists of furnishing all material, equipment, and labor necessary for the installation of geotextiles.

2.   General requirements
Fibers (threads and yarns) used in the manufacture of geotextile shall consist of synthetic polymers. They shall consist of a stable network of filaments or yarns retaining dimensional stability relative to each other. The geotextile shall be free of defects and conform to the physical requirements in Tables 1 or 2, whichever is applicable. Unless otherwise specified, the class and type of geotextile shall be shown on the drawings and shall meet the requirements for materials that follow:

3.   Classification
Woven—Fabrics formed by the uniform and regular interweaving of the threads or yarns in two directions. Woven fabrics shall contain monofilament yarn formed into a uniform pattern with distinct and measurable openings, retaining their position relative to each other. The edges of fabric shall be selvedge or otherwise finished to prevent the outer yarn from unraveling.

Nonwoven—Fabrics formed by a random placement of threads in a mat and bonded by heat- bonding, resin-bonding, or needle punching. Nonwoven fabrics shall contain individual fibers formed into a random pattern with distinct, but variable small openings, retaining their position relative to each other when bonded by needle punching, heat, or resin bonding.

4.   Certification and Test Data
The geotextile shall meet the specified requirements (Table 1 or 2) for the product style shown on the label. The manufacturer or distributor shall submit to the NRCS representative the technical data specification sheet containing the Minimum Average Roll Values (MARV). The product properties (MARV) will be acceptable documentation that the product style meets the specified requirements. Typical test data from the identified production run of the product for each of the specified tests must be submitted to the NRCS representative if requested.

5.   Shipping and storage
The geotextile shall be shipped/transported in rolls wrapped with a protective covering to keep out dust, dirt, debris, and ultraviolet light. The cover shall be maintained undisturbed to the maximum extent possible before placement. Each roll of geotextile shall be labeled or tagged to clearly identify the brand, class, and the individual production.  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.

6.   Surface preparation
The surface on which the geotextile is to be placed shall be graded to the lines and grades as shown on the drawings. It shall be reasonably smooth and free of loose rock and clods, holes, depressions, and projections. 

7.   Placement
Unroll the geotextile along the placement area and loosely lay the fabric to conform to surface irregularities. Fold and overlap the geotextile as necessary for proper placement. Notify the Owner or their NRCS representative at least 2-days before backfilling so they have an opportunity to see the geotextile installation.

Temporarily secure the geotextile placement of overlying material to prevent slippage, folding, wrinkling, or other displacement of the geotextile. Unless otherwise specified, methods of securing shall not cause punctures, tears, or other openings to be formed in the geotextile.

Join the geotextile by overlapping a minimum of 18 inches 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. Place securing pins along a line about 2 inches in from the edge of the placed geotextile at intervals not to exceed 12 feet unless otherwise specified. Install additional pins where needed to prevent any undue slippage or movement of the geotextile.

Schedule work to limit sun exposure of the geotextile to 48 hours or less. Do not drop material onto uncovered geotextile from more than 3 feet in height. Repair tears or punctures consistent with the same type of geotextile being used and overlaying the existing geotextile. Extend patches a minimum of 2 feet from the edge of any damaged area.

For road stabilization, geotextile shall be unrolled in a direction parallel to the roadway centerline in a loose manner permitting conformation to the surface irregularities.

8.   Test Requirements for Woven and Nonwoven Geotextiles (Tables 1 and 2)

Monofilament woven geotextiles provide filtration and separation.

Table 1 – Requirements for WOVEN geotextiles
	Property
	Test Method
	Class I
	Class II
	Class III
	Class IV

	
	
	US 230
	US 830
	US 670
	US 640

	Primary Functions
	n/a
	Subgrade separation, separation of rock & earth; riprap
	Separation of rock & earth; riprap; high flow rate for water
	Lower water flow rate; filtration; separation of rock & earth; riprap
	Drainage filtration; riprap underlayment

	Typical Weight
	ASTM D-5261
	8.0 oz/sy
	8.0 oz/sy
	5.6 oz/sy
	6.0 oz/sy

	Tensile Strength, Minimum (1)
	ASTM D-4632
	315 lbs
	300 lbs
	250 lbs 
	200 lbs 

	Elongation at Failure (1)
	ASTM D-4632
	<50%
	<50%
	<50%
	<50%

	Mullen Burst, Minimum
	ASTM D-3786
	n/a
	700 psi
	450 psi
	400 psi

	Puncture Strength, Minimum
	ASTM D-4833
	150 lbs
	120 lbs
	110 lbs
	100 lbs

	CBR Puncture, Minimum
	ASTM D-6241
	1,000 lbs
	1,200 lbs
	900 lbs
	n/a

	Trapezoidal Tear, Minimum
	ASTM D-4533
	150 lbs
	125 lbs
	60 lbs
	60 lbs

	Apparent Opening Size (2)
	ASTM D-4751
	#40 US Sieve 
	#30 US Sieve 
	#70 US Sieve 
	#40 US Sieve 

	Permittivity
	ASTM D-4491
	0.90 Sec-1
	1.5 Sec-1
	0.28 Sec-1
	0.5 Sec-1

	Water Flow Rate
	ASTM D-4491
	70 gpm/ft2 
	115 gpm/ft2 
	18 gpm/ft2
	60 gpm/ft2

	Percent Open Area
	CW-02215
	n/a
	n/a
	4% to 6%
	6%

	Roll Width, Minimum
	N/A
	12.5 feet
	12.5 feet
	12.5 feet
	12.0 feet


Notes:
(1) Minimum average roll value (in weakest principal direction).
(2) United States standard sieve size.
(3) All classes shall be at least 70% UV resistant at 500 hours per ASTM D-4355.

Use nonwoven geotextiles to separate rock and earthfill while allowing water to pass through; typically placed under road bases, under riprap bank protection, under rock toes, between rock vanes and backfill, and similar uses.

Table 2 – Requirements for NONWOVEN geotextiles
	Property
	Test Method
	Class I
	Class II
	Class III
	Class IV

	
	
	
	
	
	

	Primary Functions
	n/a
	Subgrade separation, separation of rock & earth; riprap
	Subgrade separation, separation of rock & earth; riprap
	Drainage filter, subgrade separation, separation of rock & earth; riprap
	Drainage filter; French drains

	Typical Weight
	ASTM D-5261
	8.0 oz/sy
	7.0 oz/sy
	6.0 oz/sy
	4.5 oz/sy

	Tensile Strength, Minimum (1)
	ASTM D-4632
	205 lbs
	180 lbs
	160 lbs 
	120 lbs 

	Elongation at Failure (1)
	ASTM D-4632
	≥ 50%
	≥ 50%
	≥ 50%
	≥ 50%

	Mullen Burst
	ASTM D-3786
	350 psi
	330 psi
	305 psi
	225 psi

	Puncture Strength, Minimum
	ASTM D-4833
	130 lbs
	105 lbs
	90 lbs
	65 lbs

	CBR Puncture, Minimum
	ASTM D-6241
	535 lbs
	475 lbs
	410 lbs
	340 lbs

	Trapezoidal Tear, Minimum
	ASTM D-4533
	85 lbs
	75 lbs
	60 lbs
	50 lbs

	Apparent Opening Size (2)
	ASTM D-4751
	#80 US Sieve 
	#70 US Sieve 
	#70 US Sieve 
	#70 US Sieve 

	Permittivity
	ASTM D-4491
	1.35 Sec-1
	1.4 Sec-1
	1.5 Sec-1
	1.7 Sec-1

	Water Flow Rate
	ASTM D-4491
	90 gpm/ft2 
	100 gpm/ft2 
	110 gpm/ft2
	120 gpm/ft2

	Roll Width, Minimum
	N/A
	12.5 feet
	12.5 feet
	12.5 feet
	12.5 feet


Notes:
(1) Minimum average roll value (in weakest principal direction).
(2) United States standard sieve size.
(3) All classes shall be at least 70% UV resistant at 500 hours per ASTM D-4355.



[bookmark: _Toc318718946][bookmark: _Toc391893150]896 – Erosion Control Fabric

Revised this standard specification on 02/20/2015


1. Scope
This work consists of furnishing all material, equipment, and labor necessary for the installation of erosion control fabrics and other specified rolled erosion control products.

2. General requirements
Fibers (threads and yarns) used in the manufacture of natural fabric consists of 100% natural woven fibers. 

3. Classification
Woven—Fabrics formed by the uniform and regular interweaving of the threads, yarns, or fibers in two directions. 

4. Certification and test data
The erosion control fabric shall meet the specified requirements (Table 1) for the product style shown on the label. Product properties as listed in the latest edition of the Specifiers Guide, Geosynthetics, (Industrial Fabrics Association International, West Roseville, MN or at www.geosindex.com) and that represent minimum average roll values, are acceptable documentation that the product style meets the requirements of these specifications.

5. Shipping and storage
Ship and transport the erosion control fabric in rolls wrapped with a cover for protection from moisture, dust, dirt, debris, and ultraviolet light. Keep the erosion control fabric covered as long as possible before placement. Store the material 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. Each roll of erosion control fabric shall be labeled with the brand, class, and the individual production run according to ASTM D 4873.

6. Surface preparation
Prepare the surface as required by the construction details and this specification. Prepare the surface to be uniform and free of loose rock, clods, holes, depressions, and projections.

7. Placement
Unroll the erosion control fabric along the placement area and loosely lay, without stretching, so that it conforms to surface irregularities when materials are placed against it. Fold and overlap the fabric as necessary for proper placement. Notify the Owner or their NRCS representative at least 2-days before backfilling so they have an opportunity to see the erosion control fabric installation.

Temporarily secure the erosion control fabric placement of overlying material to prevent slippage, folding, wrinkling, or other displacement of the erosion control fabric. Unless otherwise specified, methods of securing shall not cause punctures, tears, or other openings in the erosion control fabric.

Erosion control fabric panels joined by overlap shall have the patch extend a minimum of 2 feet from the edge of any damaged area or gap between sections. Place erosion control fabric according to the more stringent requirement of the construction details and manufacturer’s installation guidelines.

8. Material
Coir erosion control fabric supports plant growth while stabilizing earthfill. Material shall be 100% natural woven coir (coconut fiber). Meet or exceed the requirements of Table 1.
Table 1 - Requirements for Coir Erosion Control Fabric
	Property
	Test Method
	Parameters

	Mass/Unit Area
	ASTM D-5261
	20.6 oz/SY

	Thickness
	ASTM D-5199
	O.30 inches

	Color
	Visual
	Natural/Earth tone

	Wide width tensile – Dry MD x CD

	ASTM D-4595
	126 x 86 lb/in

	Maximum Elongation – Dry MD x CD
	ASTM D-4595
	50% x 33%

	Wide width tensile – Wet MD x CD

	ASTM D-4595
	77 x 57 lb/in

	Maximum Elongation – Wet MD x CD
	ASTM D-4595
	69% x 34%

	Flexural Rigidity (Stiffness)
	ASTM D-1388
	12896 x 8132 mg-cm

	Water Absorption
	ASTM D-1117
	146%

	Water Velocity
	Flume Test
	12 ft/sec

	Shear Stress
	Flume Test
	2.5 psf (minimum)

	“C” Factor
	Flume Test
	0.002

	Open Area
	Measured
	50%



 Submit product data, showing the material meets the specifications, to the Owner or their NRCS representative.
The following sources have products that meet the specifications: 

(a) American Excelsior Company, www.americanexcelsior.com, 800-777-7645
(b) EcoDepot, www.ecodepotsales.com, 443-304-3317
(c) Nedia Enterprises, Inc, www.nedia.com, 888-725-6999
(d) North American Green, www.nagreen.com, 800-772-2040
(e) Rolanka International, Inc, BioD-Mat 70 or 90,  www.rolanka.com, 800-760-3215
(f) Other sources with products meeting the specifications are acceptable.


[bookmark: _Toc391893151]Appendix – Example Photos of Similar Work

[Insert example photographs as needed for specific projects – tailor as needed]

The following photos are supplemental information to help illustrate stream restoration methods similar to the work proposed for this project.

[image: ]  
 Photo 1 – Streambank Shaping with Seeding, Erosion Control Fabric, & Live Stakes
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Photo 2 – Single Wing Deflector with Canoe Access Ramp
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Photo 3 - Single Wing Deflector
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Photo 4 - Custom "Stinger" for Live Stake Installation
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Photo 5 - Ford Stream Crossing
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