
SP-1 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

CORROSION PROTECTION 
OF 

CONCRETE WASTEWATER STRUCTURES 
 
 

PART 1 GENERAL 

 

1.1 SUMMARY 

A. This specification covers all labor, materials, equipment and services 

necessary to complete the installation of interior corrosion protection 

for new concrete wastewater structures and rehabilitation of existing 

concrete structures as herein specified.  The entire interior surface 

exposed to hydrogen sulfide gas and wastewater flow shall be coated. 

 

1.2 REFERENCES 

A. ASTM D4258 – Surface Cleaning Concrete for Coating 

B. ASTM D4259 – Abrading Concrete 

C. ASTM D638 - Tensile Properties of Plastics. 

D. ASTM D790 - Flexural Properties of Unreinforced and Reinforced 

Plastics. 

E. ASTM D695 - Compressive Properties of Rigid Plastics. 

F. ASTM D4541 - Pull-off Strength of Coatings Using a Portable Adhesion 

Tester. 

G. ASTM D2584 - Volatile Matter Content. 

H. ASTM D543 - Resistance of Plastics to Chemical Reagents. 

I. ASTM C109 - Compressive Strength Hydraulic Cement Mortars.  

J. ACI 506.2-77 - Specifications for Materials, Proportioning, and 

Application of Shotcrete. 

K. ASTM C579 - Compressive Strength of Chemically Setting Silicate and 

Silica Chemical Resistant Mortars. 

L. SSPC SP-13/NACE No. 6 – Surface Preparation of Concrete. 

M. ASTM - The published standards of the American Society for Testing 

and Materials, West Conshohocken, PA. 

N. NACE - The published standards of National Association of Corrosion 

Engineers (NACE International), Houston, TX. 

O. SSPC - The published standards of the Society of Protective Coatings, 

Pittsburgh, PA.  

P. Los Angeles County Sanitation District – Evaluation of Protective 

Coatings for Concrete. 

Q. SSPWC 210-2.3.3 - Chemical resistance testing published in the 

Standard Specifications for Public Works Construction (otherwise 

known as “The Greenbook”). 

 

1.3 SUBMITTALS 

A. Product Data:   

1. Technical data sheet on each product used. 

2. Material Safety Data Sheet (MSDS) for each product used. 

3. Technical data sheet and project specific data for construction and 

repair materials to be topcoated with the coating product(s) 
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including compatibility with the specified coating product(s), 

application, cure time and surface preparation procedures.   

 

B. Contractor Data: 

1. Current documentation from coating product manufacturer 

certifying Contractor’s training and equipment complies with the 

Quality Assurance requirements specified herein. 

2. Five (5) recent references of Contractor indicating successful 

application of coating product(s) of the same material type as 

specified herein, applied by spray application within the municipal 

wastewater environment.   

3. Letter from the coating product manufacturer providing the name 

and qualification(s) of the Technical Representative to be on-site in 

accordance with this specification. 

4. All testing conditions and results. 

 

C. Technical Representative Data: 

1. The coating manufacturer’s Technical Representative shall approve 

surfaces for application of coating at each stage.   

a. Letter providing the surface preparation method shall be 

submitted to the Engineer ten (10) days before work is to 

begin. 

b. Letter approving the completion of surface prep shall be 

submitted to the Engineer prior to concrete repair. 

c. Letter providing the concrete repair method recommended shall 

be submitted to the Engineer prior to the start of the repair. 

d. Letter approving the completion of concrete repair shall be 

submitted to the Engineer prior to coating. 

 

1.4 QUALITY ASSURANCE 

A. Coating product(s) shall be capable of being installed and curing 

properly within the specified environment(s).  Coating product(s) shall 

be resistant to all forms of chemical or bacteriological attack found in 

municipal sanitary sewer systems; and, capable of adhering to the 

substrates and repair product(s). 

B. Repair product(s) shall be fully compatible with coating product(s) 

including ability to bond effectively to the host substrate and coating 

product(s) forming a composite system. 

C. Contractor shall utilize equipment for the spray application of the 

coating product(s) which has been approved by the coating product 

manufacturer; and, Contractor shall have received training on the 

operation and maintenance of said equipment from the coating 

product manufacturer. 

D. Contractor shall be trained by, or have their training approved and 

certified by, the coating product manufacturer for the handling, 

mixing, application and inspection of the coating product(s) to be used 

as specified herein. 

E. Contractor shall utilize the services of the coating product(s) 

manufacturer’s technical representative to provide on-site inspection 

at the following checkpoints during the project: 

1. Completion of Section 3.2 - Surface Preparation 

2. During installation of Repair Product(s) – Section 3.3 

3. During installation of Coating Product(s) – Section 3.4 
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4. During Holiday Detection inspection – Section 3.5 B 

F. Inspectors, including Contractor and coating product(s) manufacturer 

personnel performing inspection, shall be trained in the use of testing 

or inspection instrumentation and knowledgeable of the proper use, 

preparation and installation of the coating product(s) to be used as 

specified herein. 

G. Contractor shall initiate and enforce quality control procedures 

consistent with the coating product(s) manufacturer recommendations 

and applicable NACE or SSPC standards as referenced herein. 

H. Pre-construction meeting shall take place no less than two (2) weeks 

prior to Contractor mobilization.  All parties to have physical presence 

on the project during construction shall be present.  At this meeting 

responsibilities and authorities during construction shall be discerned; 

comments and questions regarding materials and execution of these 

specifications shall be presented and addressed. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Coating product(s) are to be kept dry, protected from weather and 

stored under cover.   

B. Coating product(s) are to be stored between 50 deg F and 90 deg F.   

Do not store near flame, heat or strong oxidants. 

C. Coating products(s) are to be handled according to their material 

safety data sheets. 

 

1.6 SITE CONDITIONS 

A. Contractor shall conform to all local, state and federal regulations 

including those set forth by OSHA, RCRA and the EPA and any other 

applicable authorities. 

B. Confined space entry, flow diversion and/or bypass plans shall be 

presented by Contractor to Authority as necessary to perform the 

specified work. 

 

1.7 SPECIAL WARRANTY 

A. Contractor shall warrant all work against defects in materials and 

workmanship for a period of one (1) year, unless otherwise noted, 

from the date of final acceptance of the project.  Contractor shall, 

within a reasonable time after receipt of written notice thereof, repair 

defects in materials or workmanship which may develop during said 

one (1) year period, and any damage to other work caused by such 

defects or the repairing of same, at his own expense and without cost 

to the Authority. 

 

 

PART 2 PRODUCTS 

 

2.1 EXISTING PRODUCTS 

Materials, regardless of type or quantity, used to fill voids, anchor 

attachments or otherwise alter the surface material of concrete structures 

scheduled to receive coating product(s) shall be compatible with the 

specified coating product(s).  Prior to use, technical data, material safety 

data sheets and proof of compatibility with the specified coating 

product(s) of all such materials shall be submitted to the Engineer for 

approval.  Any materials used without prior written approval shall be 
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removed and replaced with approved materials by Contractor without cost 

to Authority. 

 

A. Standard Portland cement or new concrete (not quick setting high 

strength cement) shall be cured a minimum of 28 days prior to 

application of the coating product(s). 

B. Remove existing coatings prior to application of the coating product(s) 

which may affect the performance and adhesion of the coating 

product(s).  

C. Thoroughly clean and prepare existing products to effect a seal with 

the coating product(s).    

 

2.2 REPAIR PRODUCTS 

A. Repair products shall be used to fill voids, bugholes, concrete surface 

anomalies, and/or smooth transitions between components prior to the 

installation of the coating product(s).  Repair materials must be 

compatible with the specified coating product(s) and shall be used and 

applied in accordance with the manufacturer’s recommendations. 

 

2.3 COATING PRODUCTS 

A. Manufacturers:  Raven Lining Systems, Broken Arrow, Oklahoma  800-

324-2810, 918-615-0020 or FAX 918-615-0140; A.W. Chesterton, 

Pasadena, Texas, H&H Restoration, 817-572-2266 or FAX 817-563-

5448; Tnemec, Oklahoma City, Oklahoma, Eagle Rock Coatings, 405-

842-8366 or FAX 405-751-8379;Citadel, Tulsa, Oklahoma, 918-584-

2220 or FAX 918-584-2221;Belzona,Oklahoma City, Oklahoma 918-

636-2942 or FAX 866-695-8559; Warren Epoxy Coating, Tulsa, 

Oklahoma, 918-697-3245 or FAX 918-248-5354. 

B. Epoxy Coating System. Epoxy coating system shall be Raven 405, 

Chesterton S1HB, Tnemec Series 435 Perma-Shield, Citadel SLS-30, 

Belzona 5811 Immersion Grade, or Warren S-301-14. 

C. Primer Product(s):  Primer must be compatible with the specified 

coating product(s) and shall be used and applied in accordance with 

manufacturer’s recommendations.  

 

2.4 COATING APPLICATION EQUIPMENT 

A. Manufacturer approved heated plural component spray equipment. 

B. Hard to reach areas, primer application and touch-up may be 

performed using hand tools. 

 

 

PART 3 EXECUTION 

 

3.1 EXAMINATION 

A. Appropriate actions shall be taken by Contractor to comply with local, 

state and federal regulatory and other applicable agencies with regard 

to environment, health and safety during work. 

B. All structures to be coated shall be readily accessible to Contractor. 

C. New Portland cement concrete structures shall have cured a minimum 

of 28 days since manufacture prior to commencing coating installation. 

D. Any active flows shall be dammed, plugged or diverted as required to 

ensure all liquids are maintained below or away from the surfaces to 

be coated.  
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E. Coating product(s) application shall not occur unless the temperature 

of the surface to be coated is between 40 and 120 deg F. 

F. Specified surfaces should be shielded to avoid exposure of direct 

sunlight or other intense heat source.   

G. Surface temperature logs shall be maintained by Contractor and used 

to identify when temperatures vary greater than 5°F.  Coating 

product(s) application shall be scheduled when the temperature is 

falling versus rising. 

H. Prior to commencing surface preparation, Contractor shall inspect all 

surfaces specified to receive the coating and notify Authority, in 

writing, of any noticeable disparity in the site, structure or surfaces 

which may interfere with the work, use of materials or procedures as 

specified herein. 

 

3.2 SURFACE PREPARATION 

A. Concrete surfaces to receive coating shall be inspected prior to surface 

preparation to determine the condition of the surfaces specified to 

receive the coating product(s) and the appropriate method or 

combination of methods to be used for surface preparation to meet the 

requirements of the coating system(s) to be applied. 

B. The Manufacturer’s Representative shall approve surfaces for 

application of coating at each stage.  Any material that is coated prior 

to the Authority’s approval shall be stripped back and recoated. 

C. Oils, grease, incompatible existing coatings, waxes, form release, 

curing compounds, efflorescence, sealers, salts, or other contaminants 

which may affect the performance and adhesion of the coating to the 

substrate shall be removed per ASTM D-4258. 

D. Concrete fins, protrusions, burrs, sharp edges and concrete spatter 

shall be corrected by grinding or scraping. 

E. Unless otherwise submitted and approved by the Engineer, surfaces to 

receive coating shall be abrasive blasted per ASTM D-4259 to remove 

laitance and weak concrete to expose subsurface voids, open 

honeycomb and air pockets.  After blasting, surfaces shall be cleaned 

of all loose blast grit, dust and other debris by sweeping, vacuuming, 

air blasting and washing as necessary. 

F. Surface preparation method(s) used shall be performed in a manner 

that provides a uniform, sound clean neutralized surface suitable for 

the specified coating product(s).  

G. Infiltration shall be stopped by using a material which is compatible 

with the repair products and is suitable for topcoating with the coating 

product(s). 

 

3.3 APPLICATION OF REPAIR PRODUCTS 

A. Repair products shall be used to fill all voids, honeycombs, bug holes, 

spalls, cracks and other surface anomalies which may affect the 

performance or adhesion of the coating product(s) including their use 

to smooth or rebuild surfaces with rough profiles to provide a 

minimum profile of coarse (60) abrasive paper comparative to ICRI 

Replicas 4-6 (ICRI Guideline 03732) and suitable for the coating 

product(s) to be applied.   

B. Repair products shall be handled, mixed, installed and cured in 

accordance with manufacturer guidelines. 
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C. All repaired surfaces shall be inspected for cleanliness and suitability to 

receive the coating product(s).  Additional surface preparation may be 

required prior to coating application. 

 

3.4 APPLICATION OF COATING PRODUCT(S) 

A. Application procedures shall conform to the recommendations of the 

coating product(s) manufacturer, including environmental controls, 

product handling, mixing, application equipment and methods. 

B. Spray equipment shall be specifically designed to accurately ratio and 

apply the coating product(s) and shall be in proper working order.     

C. Contractors qualified in accordance with Section 1.4 of these 

specifications shall perform all aspects of coating product(s) 

installation. 

D. Prepared surfaces shall be primed by application of the waterborne 

epoxy primer described herein at an application rate of 200 square 

feet per gallon (8 mils wet film thickness).  The primer shall be allowed 

to dry to a tack free state.  The solvent-free epoxy topcoat described 

herein shall then be spray applied to a minimum wet film thickness of 

80-100 mils. 

E. No more than 12 hours shall be permitted to pass between each 

application of the waterborne epoxy, the solvent-free epoxy primer 

and the epoxy topcoat.  Subsequent topcoating or additional coats of 

the coating product(s) shall occur within the product’s recoat window 

as adjusted for temperature extremes.  Additional surface preparation 

procedures will be required if this recoat window is exceeded. 

F. Coating product(s) shall interface with adjoining construction materials 

throughout the structure to effectively seal and protect concrete 

substrates from infiltration and attack by corrosive elements.  

Procedures and materials necessary to effect this interface shall be as 

recommended by the coating product(s) manufacturer. 

G. The coating shall be terminated at a saw cut key-in with minimum 

dimensions of ¼” x ¼”.  Surfaces not to receive the coating shall be 

masked or otherwise protected to prevent overspray or feathering of 

the coating termination.  Termination points of the coating product(s) 

shall be made at joints and a minimum of 1” interfacing with each pipe 

penetration, and/or as shown within Project Drawings and 

Specifications. 

 

3.5 TESTING AND INSPECTION 

A. During application a wet film thickness gauge, meeting ASTM D4414 - 

Standard Practice for Measurement of Wet Film Thickness of Organic 

Coatings by Notched Gages, shall be used.  Measurements shall be 

taken, documented and attested to by Contractor for submission to 

Authority.  

B. After the coating product(s) have set in accordance with manufacturer 

instructions, all surfaces shall be inspected for holidays with high-

voltage holiday detection equipment.  Reference NACE RPO 188-99 for 

performing holiday detection.  All detected holidays as indicated by the 

audible or visual signal of the test apparatus shall be marked and 

repaired by abrading the coating surface with grit disk paper or other 

hand tooling method.  After abrading and cleaning, additional coating 

can be hand applied to the repair area.  All touch-up/repair procedures 

shall follow the coating manufacturer's recommendations.  
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Documentation on areas tested, results and repairs made shall be 

provided to Authority by Contractor. 

C. A minimum of three (3) 20-mm test dollies shall be placed and pulled 

to evaluate adhesion/bond of the coating to the substrate for every 

one (1) out of five (5) manholes.  Testing shall be conducted in 

accordance with ASTM D4541 as modified herein.  Authority’s 

representative shall select the location of the dolly placement including 

at least one (1) test in each rehabilitated manhole. The adhesive used 

to attach the dollies to the coating shall be rapid setting with tensile 

strengths in excess of the coating product and permitted to cure in 

accordance with manufacturer recommendations.  The coating and 

dollies shall be adequately prepared to receive the adhesive.  Failure of 

the dolly adhesive shall be deemed a non-test and require retesting.  

Prior to performing the pull test, the coating shall be scored through 

approximately 90% of the coating thickness by mechanical means 

without disturbing the dolly or bond within the test area.  Two (2) of 

the three (3) adhesion pulls shall exceed 200 psi or concrete failure 

with more than 50% of the subsurface adhered to the coating.  Should 

a structure fail to achieve two (2) successful pulls as described above, 

additional testing shall be performed at the discretion of the Authority 

or Engineer.  Any areas detected to have inadequate bond strength 

shall be evaluated by the Engineer.  Further bond tests may be 

performed in that area to determine the extent of potentially deficient 

bonded area and repairs shall be made by Contractor. 

D. Before final cleanup, a final inspection of the project shall be made of 

the project for deviations in specifications.  Deficient work should be 

corrected in accordance with repair procedures as approved by the 

Authority’s Representative.  The following is a list of qualities or 

properties that are defined and agreed upon prior to installation and 

should be inspected in the course of application and after completion: 

• Uniform color 

• Straightness and neatness of termination lines 

• Depressions or humps which could affect liquid flow 

• Smooth transitions at cove radii, internal and external corners, 

intersections and terminations 

• Spatter of cured and uncured resinous materials on surfaces not 

being coated 

• Complete coverage 

E. The municipal sewer system may be returned to full operational 

service as soon as final repairs have set dry to the touch and the final 

inspection has taken place.   

 

 

END OF SECTION 
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SP-2  TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

CCFRPM PIPE FOR DIRECT BURY INSTALLATION – GRAVITY 
SERVICE 

 
 

PART 1 GENERAL 

 

1.1 Section Includes  

A. Centrifugally Cast Fiberglass Reinforced Polymer Mortar Pipe. (CCFRPM) 

 

1.2 References 

B. ASTM D3262 - Standard Specification for “Fiberglass” (Glass-Fiber-

Reinforced Thermosetting-Resin) Sewer Pipe. 

C. ASTM D4161 - Standard Specification for “Fiberglass” (Glass-Fiber-

Reinforced Thermosetting-Resin) Pipe Joints Using Flexible Elastomeric 

Seals. 

D. ASTM D2412 - Standard Test Method for Determination of External 

Loading Characteristics of Plastic Pipe by Parallel-Plate Loading. 

E. ASTM D3681 – Standard Test Method for Chemical Resistance of “Fiber 

glass” Pipe in a Deflected Condition. 

F. ASTM D638 – Test Method for Tensile Properties of Plastics. 

 

 

PART 2 PRODUCTS 

 

2.1 MATERIALS 

A. Resin Systems: The manufacturer shall use only polyester resin systems 

with a proven history of performance in this particular application. The 

historical data shall have been acquired from a composite material of 

similar construction and composition as the proposed product. 

B. Glass Reinforcements: The reinforcing glass fibers used to manufacture 

the components shall be of highest quality commercial grade E-glass 

filaments with binder and sizing compatible with impregnating resins. 

C. Silica Sand: Sand shall be minimum 98% silica with a maximum moisture 

content of 0.2%. 

D. Additives: Resin additives, such as curing agents, pigments, dyes, fillers, 

thixotropic agents, etc., when used, shall not detrimentally effect the 

performance of the product. 

E. Elastomeric Gaskets: Gaskets shall meet ASTM F477 and be supplied by 

qualified gasket manufacturers and be suitable for the service intended. 

 

2.2 MANUFACTURE AND CONSTRUCTION 

A. Pipes: Manufacture pipe by the centrifugal casting process to result in a 

dense, nonporous, corrosion-resistant, consistent composite structure. 

The interior surface of the pipes exposed to sewer flow shall be 

manufactured using a resin with a 50% elongation (minimum) when 

tested in accordance with D638. The interior surface shall provide crack 

resistance and abrasion resistance. The exterior surface of the pipes shall 

be comprised of a sand and resin layer which provides UV protection to 

the exterior. 
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B. Joints: Unless otherwise specified, the pipe shall be field connected with 

fiberglass sleeve couplings that utilize elastomeric sealing gaskets as the 

sole means to maintain joint watertightness. The joints must meet the 

performance requirements of ASTM D4161. Joints at tie-ins, when 

needed, may utilize gasket-sealed closure couplings. 

C. Fittings: Flanges, elbows, reducers, tees, wyes, laterals and other fittings 

shall be capable of withstanding all operating conditions when installed. 

They may be contact molded or manufactured from mitered sections of 

pipe joined by glass-fiber-reinforced overlays. Properly protected 

standard ductile iron, fusion-bonded epoxy- coated steel and stainless 

steel fittings may also be used. 

D. Acceptable Manufacturer: HOBAS Pipe USA. 

 

2.3 DIMENSIONS 

A. Diameters: The actual outside diameter of standard pipe (nominal 18” to 

48”) shall be in accordance with ASTM D3262. For other diameters, OD’s 

shall be per manufacturer’s literature. 

B.  Lengths: Pipe shall be supplied in nominal lengths of 20 feet. Actual 

laying length shall be nominal +1, -4 inches. At least 90% of the total 

footage of each size and class of pipe, excluding special order lengths, 

shall be furnished in nominal length sections. 

C.  Wall Thickness: The minimum wall thickness shall be the stated design 

thickness. 

D.  End Squareness: Pipe ends shall be square to the pipe axis with a 

maximum tolerance of 1/8”. 

 

2.4 TESTING 

A. Pipes: Pipes shall be manufactured and tested in accordance with ASTM 

D3262. 

B. Joints: Coupling joints shall meet the requirements of ASTM D4161. 

C. Stiffness: Minimum pipe stiffness when tested in accordance with ASTM 

D2412 shall normally be 72 psi. 

D. Strain Corrosion: The extrapolated 50-year strain corrosion value shall 

not be less than 0.9% as determined in accordance with ASTM D3681 

and ASTM D3262. 

 

2.5 CUSTOMER INSPECTION 

A. The Owner or other designated representative shall be entitled to inspect 

pipes or witness the pipe manufacturing. 

B. Manufacturer’s Notification to Customer: Should the Owner request to 

see specific pipes during any phase of the manufacturing process, the 

manufacturer must provide the Owner with adequate advance notice of 

when and where the production of those pipes will take place. 

 

2.6  PACKAGING, HANDLING, SHIPPING 

A. Packaging, handling, and shipping shall be done in accordance with the 

manufacturer’s instructions. 
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PART 3 EXECUTION 

 

3.1  INSTALLATION 

A. Burial:  

2.1 The bedding and burial of CCFRPM pipe and fittings in non-paved 

areas outside of City right-of-way shall be in accordance with the 

Drawings. 

2.2 The bedding and burial of CCFRPM pipe and fittings and pavement 

restoration within City right-of-way, or under existing pavement, 

shall be in accordance with City of Tulsa Standard Detail No. 713. 

B. Pipe Handling: Use textile slings, other suitable materials or a forklift. 

Use of chains or cables is not recommended. 

C. Jointing: 

2.1 Clean ends of pipe and coupling components. 

2.2 Apply joint lubricant to pipe ends and elastomeric seals of coupling. 

Use only lubricants approved by the pipe manufacturer. 

2.3 Use suitable equipment and end protection to push or pull the pipes 

together. 

2.4 Do not exceed forces recommended by the manufacturer for 

coupling pipe. 

2.5 Join pipes in straight alignment then deflect to required angle. Do 

not allow the deflection angle to exceed the deflection permitted by 

the manufacturer. 

2.6 Bell holes shall be provided at each joint to permit proper joint 

assembly and alignment.  After joint assembly, fill the bell holes 

with bedding material and compact as required. 

2.7 When using movable trench supports, care should be exercised not 

to disturb the pipe location, jointing or its embedment.   

D. Field Tests: 

2.1 Low Pressure Air Test: After installation of the pipe, each reach shall 

be tested with the method as outlined in City of Tulsa Standard 

Specification Section 408.11. 

2.2 Deflection: Perform deflection tests on all pipe after the final backfill 

has been in place at least 30 days.  Maximum allowable long-term 

deflection shall not exceed 5% of the average initial diameter. Tests 

shall be performed using a rigid ball or mandrel with a diameter 

equal to 95% of the average inside diameter of the pipe taking into 

consideration manufacturing tolerances.  Tests shall be performed 

without mechanical pulling devices. 

2.3 CCTV Inspection: After installation of the pipe, Contractor shall 

contact Field Engineering staff to request scheduling for Sewer 

Operations & Maintenance to TV inspect the line as specified in City 

of Tulsa Standard Specifications. 

2.4 All field tests shall be scheduled and coordinated with the Engineer. 

 

 

END OF SECTION 
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SP-3 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

PIPE TRANSITIONS 
 

 

PART 1 GENERAL 

 

1.1 Each reach of sewer shall be constructed using the same type of pipe between 

the structures at each end of the reach.  Transitions between pipe types may 

only be made at the manholes. 

 

 

END OF SECTION 
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SP-4 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

FIBERGLASS REINFORCED POLYESTER MANHOLES 
WATER TIGHT TYPE 

 
 

PART 1  GENERAL 

 

1.1 Section Includes:  

A. Fiberglass Reinforced Polyester (FRP) Manholes. 
 

 

PART 2  PRODUCTS 

 

2.1 MATERIALS 

A. Fiberglass reinforced polyester manhole shall be manufactured from 

commercial grade polyester resin or other suitable polyester or vinyl 

ester resins with fiberglass reinforcements.  Manhole shall be a one-piece 

unit manufactured to meet or exceed all specifications of A.S.T.M. D-

3753 latest edition as manufactured by L.F. Manufacturing, Inc., 

Giddings, Texas, 1-800-237-5791, or an approved equal. 

B. Resin: The resins used shall be a commercial grade unsaturated polyester 

resin or other suitable polyester or vinyl ester resin. 

C. Reinforcing Materials: The reinforcing materials shall be commercial 

Grade "E" type glass in the form of continuous roving and chop roving, 

having a coupling agent that will provide a suitable bond between the 

glass reinforcement and the resin. 

D. Interior Surfacing Material: The inner surface exposed to the chemical 

environment shall be a resin-rich layer of 0.010 to 0.020 inch thick.  The 

inner surface layer exposed to the corrosive environment shall be 

followed with a minimum of two (2) passes of chopped roving of 

minimum length 0.5 inch (13 mm) to maximum length of 2.0 inch (50.8 

mm) and shall be applied uniformly to an equivalent weight of 3 oz/ft.  

Each pass of chopped roving shall be well rolled prior to the application of 

additional reinforcement.  The combined thickness of the inner surface 

and interior layer shall not be less than 0.10 inch (2.5 mm). 

E. Wall Construction Procedure: After the inner layer has been applied the 

manhole wall shall be constructed with chop and continuous strand 

filament wound manufacturing process, which insures continuous 

reinforcement and uniform strength and composition.  The cone section, 

if produced separately, shall be affixed to the barrel section at the factory 

with resin-glass reinforced joint resulting in a one-piece unit.  Seams 

shall be fiberglassed on the inside and the outside using the same glass-

resin jointing procedure.  Field joints shall not be acceptable by anyone 

other than L.F. Manufacturing, Inc. Giddings, Texas or an approved 

equal. 

F. Exterior Surface: For a UV inhibitor the resin on the exterior surface of 

the manhole shall have gray pigment added to a minimum thickness of 

0.125 inches. 

G. Stubouts and Connections: Upon request stubouts may be installed.  

Installation of CCFRPM, PVC, or other sewer pipe material must be 

performed by sanding, priming, and using resin fiber-reinforced hand lay-
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up.  The resin and fiberglass shall be the same type and grade as used in 

the fabrication of the fiberglass manhole.  Inserta-Tee fittings may be 

requested and installed per manufacturer’s instructions.  Kor-N-Seal 

boots may be installed by the manhole manufacturer using fiberglass 

reinforced pipe stubouts for the Kor-N-Seal boot sealing surface. 

H. Manhole Bottom: Fiberglass manholes will be required to have resin fiber-

reinforced bottom.  Deeper manholes may require a minimum of two (2) 

fiberglass channel stiffening supports. All fiberglass manholes 

manufactured with a fiberglass bottom will have a minimum 3-inch wide 

anti-flotation ring.  The manhole bottom shall be a minimum of ½ inch 

thick. 

I. Fiberglass enclosed invert and bench area: A fiberglass enclosed invert 

and bench area shall be installed in the manhole by the manufacturer.  

The invert will be formed using a non-corrosive material and completely 

enclosed in a minimum 1/4-inch layer of fiberglass chop. 

J. Height Adjustment:  Fiberglass manholes must have the ability to be 

height adjustable with the use of a height adjustment ring.  Height 

adjustment can be made as a field operation without the use of uncured 

resins or fiberglass lay-ups.  Fiberglass manholes must maintain all load 

and soundness characteristics required by A.S.T.M. D-3753 after height 

adjustment has occurred. 

K. Fillers and Additives: Fillers, when used, shall be inert to the environment 

and manhole construction.  Sand shall not be accepted as an approved 

filler.  Additives, such as thixotropic agents, catalysts, promoters, etc., 

may be added as required by the specific manufacturing process to be 

used to meet the requirements of the A.S.T.M. D-3753 standard.  The 

resulting reinforced-plastic material must meet the requirements of this 

specification. 

 

2.2 MANUFACTURE AND CONSTRUCTION 

A. Manhole cylinders, manway reducers, and connectors shall be produced 

from fiberglass-reinforced polyester resin using a combination of chop 

and continuous filament wound process. 

B. Interior Access: All manholes shall be designed so that a ladder or step 

system can be supported by the installed manhole. 

C. Manway Reducer: Manway reducers will be concentric with respect to the 

larger portion of the manhole diameters through 60 inches.  Larger 

manholes may have concentric or eccentric manway reducer openings. 

D. Cover and Ring Support: The manhole shall provide an area from which a 

grade ring or brick can be installed to accept a typical metal ring and 

cover and have the strength to support a traffic load without damage to 

the manhole. 

E. Exterior Surface: The exterior surface shall be relatively smooth with no 

sharp projections.  Handwork finish is acceptable if enough resin is 

present to eliminate fiber show.  The exterior surface shall be free of 

blisters larger than 0.5 inch in diameter, de-lamination or fiber show. 

F. Interior Surface: The interior surface shall be resin rich with no exposed 

fibers.  The surface shall be free of crazing, de-lamination, blisters larger 

than 0.5 inch in diameter, and wrinkles of 0.125 inch or greater in depth.  

Surface pits shall be permitted if they are less than 0.75 inch in diameter 

and less than 0.0625 inch deep.  Voids that cannot be broken with finger 

pressure and are entirely below the resin surface shall be permitted if 

they are less than 0.5 inch in diameter and less than 0.0625 inch thick. 
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G.  Wall Thickness: Fiberglass manholes 48” in diameter and up to 20 feet in 

depth will have a minimum wall thickness of 0.3125 inches. Fiberglass 

manholes 48 inches in diameter and 20 feet to 30 feet in depth will have 

a minimum wall thickness of 0.5 inches. 

H. Repairs: Any manhole repairs are subject to meet all requirements of this 

specification. 

I. Manhole Length: Manhole lengths shall be in 6-inch increments +/- 2 

inches. 

J. Diameter Tolerance: Tolerance of inside diameter shall be +/- 1% of 

required manhole diameter. 

K. Load Rating: The complete manhole shall have a minimum dynamic-load 

rating of 16,000 lbs. when tested in accordance with A.S.T.M. 3753, 8.4 

(note 1).  To establish this rating the complete manhole shall not leak, 

crack, or suffer other damage when load tested to 40,000 lbs. and shall 

not deflect vertically downward more than 0.25 inch at the point of load 

application when loaded to 24,000 lbs. 

L. Stiffness: The manhole cylinder shall have the minimum pipe-stiffness 

values shown in the table below when tested in accordance with A.S.T.M. 

3753, 8.5 (note 1).  

 

                          LENGTH - FT.                          F/AY - PSI 

      3 - 6.5                                    0.75 

               7 - 12.5                                  1.26 

                                         13 - 20.5                                  2.01 

                                         21 - 25.5                                  3.02 

                                         26 - 35                                     5.24 

  

M. Soundness: In order to determine soundness, the manufacturer shall 

apply an air or water pressure test to the manhole test sample. Test 

pressure shall not be less than 3 psig or greater than 5 psig. While 

holding at the established pressure, inspect the entire manhole for leaks.  

Any leakage through the laminate is cause for failure of the test.  Refer 

to A.S.T.M. D-3753, 8.6. 

N. Chemical Resistance: The fiberglass manhole and all related components 

shall be fabricated from corrosion proof material suitable for atmospheres 

containing hydrogen sulfide and dilute sulfuric acid as well as other gases 

associated with the wastewater collection system. 

 

2.3 PHYSICAL PROPERTIES 

   Hoop                            Axial 

                                                              Direction                      Direction 

  a. Tensile Strength (psi)         18,000                         5,000 

  b. Tensile Modules  (psi)       0.6 x 106                    0.7 x 106 

  c. Flexural Strength (psi)         26,000                        4,500 

  d. Flexural Modules (psi)       1.4 x 106                    0.7 x 106 

  e. Compressive      (psi)         18,000                       10,000 

 

2.4 TESTING 

 

A. All tests shall be performed as specified in A.S.T.M. D-3753 latest edition, 

Section 8, test method D-790 (See Note 5) and test method D-695. 
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2.5 QUALITY CONTROL 

A. Each completed manhole shall be examined by the manufacturer for 

dimensional requirements, hardness, and workmanship.  All required 

A.S.T.M. D-3753 testing shall be completed and records of all testing 

shall be kept and copies of test records shall be presented to customer 

upon formal written request within a reasonable time period. 

 

2.6  CERTIFICATIONS 

A. As a basis of acceptance the manufacturer shall provide an independent 

certification which consists of a copy of the manufacturer's test report 

and accompanied by a copy of the test results stating the manhole has 

been sampled, tested, and inspected in accordance with the provisions of 

this specification and meets all requirements. 

 

2.7  SHIPPING & HANDLING 

A. Do not drop or impact the fiberglass manhole.  Fiberglass manhole may 

be lifted by inserting a 4"x4"x30" timber into the top of manhole with 

cable attached or by a sling or "choker" connection around the center of 

manhole, lift as required.  Use of chains or cables in contact with the 

manhole surface is prohibited. 

 

2.8 MARKING & IDENTIFICATION 
A. Each manhole shall be marked on the inside and outside with the 

following information: 

   1.  Manufacturer's name or trademark 

   2.  Manufacturer's factory location 

   3.  Manufacturer's serial number 

4. Total manhole depth. 

 

 

PART 3  EXECUTION 

 

3.1  INSTALLATION 

A. Closed Bottom Manhole Installation: Bottom of excavation should be 

compacted to 95% Standard Proctor Density.  Manholes with diameters 

less than 60 inches and depths less than 12 feet require a base of 6 

inches of crushed stone.  Manholes with depths of 10 feet and greater, 

and diameters of at least 48 inches should have a poured reinforced 

concrete base at least one (1) foot deep and at least two (2) feet larger 

than fiberglass manhole outside diameter.  The fiberglass manhole shall 

be lowered into the wet concrete and brought to plumb.  Pour reinforced 

concrete over the anti-flotation flange.  The concrete shall be a minimum 

of one (1) foot deep and two (2) feet from outside wall of the manhole.  

More concrete may be required in high water table areas.  In high water 

table areas consult the Engineer for backfill requirements. 

B. Backfill Material: Unless shown otherwise on drawings and approved by 

the Engineer, sand, crushed stone, or pea gravel shall be used for backfill 

around the manhole for a minimum distance of one (1) foot from the 

outside surface and extending from the bottom of the excavation to the 

top of the reducer section.  Suitable material chosen from the excavation 

may be used for the remainder of the backfill.  The material chosen shall 

be free of large lumps or clods, which will not readily break down under 

compaction.  This material will be subject to approval by the Engineer. 
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C. Backfill Procedure: Backfill shall be placed in layers of not more than 12 

loose measure inches and mechanically tamped to 95% Standard Proctor 

Density, unless otherwise approved by the Engineer.  Flooding will not be 

permitted.  Backfill shall be placed in such a manner as to prevent any 

wedging action against the fiberglass manhole structure. 

 

 

END OF SECTION 
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SP-5 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

COMPOSITE MANHOLE FRAME & COVER 
 

 

PART 1 GENERAL 

 

1.1 MATERIAL 

A. Composite manhole frame and cover shall be made of a fiber 

reinforced polymer using at least 45% fiber reinforcement and 

thermoset resin matrix. 

 

1.2 USABILITY 

A. Composite unit must facilitate easy removal of the cover by one 

person, have a 750:1 strength to weight ratio and possess no 

possibility of corrosion welding between the frame and cover. 

B. Composite unit shall have an integrated gasket system to reduce 

traffic shock, noise, and odors. 

C. Composite unit shall have Stainless Steel quarter turn paddle lock. 

 

1.3 PEDESTRIAN SAFETY 

A. Composite unit shall be heat insulating, non-conductive, and provide 

skid slip performance of 0.6 according to ASTM C1028. 

 

1.4 LOAD CARRYING CAPACITY 

A. AASHTO M306-10 H-20 & H-25 traffic requirements of 50,000 lbs., 

with 100,000lb ultimate load bearing. 

 

1.5 FATIGUE PERFORMANCE 

A. Must pass 2 million cycles at 16,000 lbs. and then proof load 

requirements U.S. AASHTO M306-10 H-20 & H-25 or EN 124 Class A-

D. 

 

1.6 MARKINGS 

A. AASHTO M306-10 

B. Country of origin 

 

1.7 QUALITY & WARRANTY STATEMENT 

A. Manufacturer must provide a warranty for the composite unit for 5 

years. 

B. Composite manhole frame and cover must be made in the USA. 

 

1.8 ACCEPTABLE MANUFACTURERS 

A. GMI Composites - Model 2600 & 3200  / Muskegon, MI / 1-800-653-

0093 or Pre-Approved Equivalent 

 

 

 

END OF SECTION 
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SP-6 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

LARGE DIAMETER POLYVINYL CHLORIDE (PVC) GRAVITY SEWER 
PIPE AND FITTINGS 

 

PART 1  GENERAL 

 

1.1 SECTIONS INCLUDES 

B. Polyvinyl chloride (PVC) sewer pipe and fittings for gravity sanitary 

sewers in nominal diameters 18 inches through 36 inches. 

 

1.2 REFERENCES 

A. ASTM D 1784 - Standard Specification for Rigid Polyvinyl Chloride 

Compound and Chlorinated Polyvinyl Chloride Compounds. 

B. ASTM D 2321 - Practice for Underground Installation of Flexible 

Thermoplastic Sewer Pipe. 

C. ASTM D 2444 - Test Method for Impact Resistance of Thermoplastic 

Pipe and Fittings by Means of a Tup (Falling Weight). 

D. ASTM D 3212 - Specification for Joints for Drain and Sewer Plastic 

Pipes Using Flexible Elastomeric Seals. 

E. ASTM F 477 - Standard Specification for Elastomeric Seals (Gaskets) 

for Joining Plastic Pipe. 

F. ASTM F 679 - Specification for Polyvinyl Chloride Large-Diameter 

Plastic Gravity Sewer Pipe and Fittings. 
 
 

PART 2  PRODUCTS 

 

2.1 MATERIALS 

A. Use PVC compounds in the manufacture of pipe that contain no 

ingredient in an amount that has been demonstrated to migrate into 

water in quantities considered to be toxic. 

B. Gravity Sanitary Sewer Pipe: 

1. Pipe shall conform to ASTM F 679 with wall thickness as 

required for SDR 26 and pipe strength of 115 psi. 

C. Joints: 

1. Spigot and integral wall section bell with solid cross section 

elastomeric or rubber ring gasket conforming to requirements 

of ASTM D 3212 and ASTM F 477.  Gaskets shall be factory-

assembled and securely bonded in place to prevent 

displacement.  The manufacturer shall test a sample from each 

batch conforming to requirements ASTM D 2444. 

D. Gaskets: 

1. Gaskets shall meet the requirements of ASTM F 477.  Use 

elastomeric factory-installed gaskets to make joints flexible and 

watertight. 

2. Lubricant for rubber-gasketed joints: Water soluble, non-toxic, 

non-objectionable in taste and odor imparted to fluid, non-

supporting of bacteria growth, having no deteriorating effect on 

PVC or rubber gaskets. 

 

 

Spunky Creek Interceptor - Main Stem South
TMUA ES 2014-15 Phase 1

Page 18 of 86



E. Fittings: 

1. Provide PVC gravity sewer sanitary bends, tee, or wye fittings 

for new sanitary sewer construction.  PVC pipe fittings shall be 

full-bodied, either injection molded or factory fabricated.  

Saddle-type tee or wye fittings are not acceptable. 

 

2.2 CUSTOMER INSPECTION 

A. The Owner or other designated representative shall be entitled to 

inspect pipes or witness the pipe manufacturing. 

B. Should the Owner request to see specific pipes during any phase of the 

manufacturing process, the manufacturer must provide the Owner with 

adequate advance notice of when and where the production of those 

pipes will take place 

 

2.3 PACKAGING, HANDLING, SHIPPING 

A. Packaging, handling, and shipping shall be done in accordance with the 

manufacturer’s instructions. 

 

 

PART 3 EXECUTION 

 

3.1 PROTECTION 

A. Store pipe under cover out of direct sunlight and protect from 

excessive heat or harmful chemicals in accordance with the 

manufacturer's recommendations. 

 

3.2 INSTALLATION 

A. Install PVC pipe in accordance with ASTM D 2321 and manufacturer's 

recommendations. 

B. Avoid imposing strains that will overstress or buckle the pipe when 

lowering pipe into trench. 

C. Hand shovel pipe bedding under the pipe haunches and along the sides 

of the pipe barrel and compact to eliminate voids and ensure side 

support. 

D. Burial: The bedding and burial of PVC pipe and fittings in non-paved 

areas outside of City right-of-way shall be in accordance with the 

Drawings 

E. Pipe Handling: Use textile slings, other suitable materials or a forklift. 

Use of chains or cables is not recommended. 

 

3.3 FIELD TESTS 

A. Low Pressure Air Test: After installation of the pipe, each reach shall 

be tested with the method as outlined in City of Tulsa Standard 

Specification Section 408.11. 

B. Deflection: Perform deflection tests on all pipe after the final backfill 

has been in place at least 30 days.  Maximum allowable long-term 

deflection shall not exceed 5% of the average initial diameter. Tests 

shall be performed using a rigid ball or mandrel with a diameter equal 

to 95% of the average inside diameter of the pipe taking into 

consideration manufacturing tolerances.  Tests shall be performed 

without mechanical pulling devices. 
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C. CCTV Inspection: After installation of the pipe, Contractor shall contact 

Field Engineering staff to request scheduling for Sewer Operations & 

Maintenance to TV inspect the line as specified in City of Tulsa 

Standard Specifications. 

D. All field tests shall be scheduled and coordinated with the Engineer. 

 

 

 

END OF SECTION 
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SP-7 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

MODIFICATION TO CITY OF TULSA STANDARD SPECIFICATION 301 
RIGHT-OF-WAY CLEARING AND RESTORING 

 
 

PART 301 - RIGHT-OF-WAY CLEARING AND RESTORING 

 

The following modification(s) shall replace the referenced specification section 

located in the City of Tulsa Standard Specifications and Standard Details, Dated 

October 2013. 

 

301.4  PAYMENT:  Payment for this item shall be made at the unit price bid per 

square yard.  Area shall be computed as follows: total length of pipe, not including 

bores, fittings, or specials, as included in other items; and standard width of right-of-

way clearing and restoring of ten (10) linear feet.  An additional six (6) linear feet of 

width, for total width of sixteen (16) linear feet will be made for the access roadway.  

No additional payment shall be made for alterations of utility mains, service lines, or 

appurtenances, unless specifically provided for elsewhere in the Contract Documents. 

  

  

 

END OF SECTION 
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SP-8 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

OWNER ALLOWANCE 
 
 

PART 1  GENERAL 

 

1. Work covered by allowance: 

 

 

A. Allowances have been provided in the contract for various work not 

identified in other bid items.  Descriptions and dollar amounts are 

identified in Form of Bid. 

 

B. The allowance shall be used for cost of materials, labor installation and 

overhead and profit for additional work that is not identified in the 

Construction Documents/Plans, and not included in the base bid lump 

sum. 

 

C. The allowance shall be used only at the discretion of the City of Tulsa.  

Any allowance balance remaining at the completion of the project will be 

credited back to the City of Tulsa on the final Application for Payment 

submitted by the contractor. 

 

D. The Contractor shall provide, to the City of Tulsa Representative, a written 

request for the use of the allowance, with a schedule of values, and all 

associated backup information, including any time extension required to 

perform the work. 

 

E. Contractor shall proceed with work included in the allowance only after 

receiving a written order, from the City of Tulsa Representative, 

authorizing such work.  Proceeding with work in the allowance without a 

written order from the City of Tulsa Representative will be at the 

Contractor’s cost. 

  

  

 

END OF SECTION 
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SP-9 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

SANITARY SEWER CONSTRUCTION FORM 
 

 

PART 1  GENERAL 

 

1. Contractor shall complete one (1) Sanitary Sewer Construction Form for each 

sanitary sewer line that has been rehabilitated or constructed on this project.  

Sample forms may be obtained from City of Tulsa Sewer Operations. 

 

2. Contractor shall submit forms for all sanitary sewer lines completed with each 

monthly payment request. 

 

3. Sanitary Sewer Construction Form shall contain at minimum the follow 

information. 

a. Project number 

b. Project name 

c. Contractor name 

d. Pay Application number 

e. Upstream manhole number 

f. Downstream manhole number 

g. Footage of pipe measured from manhole to manhole 

h. Type of rehabilitation or construction method 

i. New pipe size and material 

j. Date completed 

k. Service connection information as follows for each connection 

i. Property address served 

ii. Measurement from downstream manhole 

iii. Clock position of connection 

iv. Active service or capped for future service 

v. Type of service connection at main 

vi. Footage of service pipe installed by contractor from sewer main 

vii. Size and material of service pipe 

viii. Type of coupling utilized to connect to customer’s existing 

service pipe 

ix. Size and material of customer’s existing service pipe 

x. Depth of contractor’s connection to customer’s existing service 

pipe. 

 

4. No additional payment will be made for completion of Sanitary Sewer 

Construction Form. 

 

 

END OF SECTION 
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SP-10 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

GEOTEXTILE REINFORCEMENT 
 

 

PART 1  GENERAL 

 

1. The geogrid is manufactured from a punched polypropylene sheet, which is 

then oriented in three substantially equilateral directions so that the resulting 

ribs shall have a higher degree of molecular orientation, which continues at 

least in part through mass of integral node. 

2. The properties contributing to the performance of a mechanically stabilized 

layer include the following: 

 

Index Properties Longitudinal Diagonal Transverse General

Rib Pitch (in.) 1.60 1.60

Mid-rib depth (in.) 1.30 1.20

Mid-rib width (in.) 0.90 1.20

Rib shape Rectangular

Aperture shape Triangular  
 

3. The geotextile reinforcement shall be Tensar TriAx TX5 Geogrid or Engineer 

approved equivalent.  The geogrid shall be delivered to the jobsite in roll form 

with each roll individually identified and nominally measuring 10 feet or 13 

feet width. 
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SP-11 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

ARTICULATED CONCRETE BLOCK MATTING 
 

 

PART 1 PART 1  GENERAL 

 

1.1 SUMMARY 

A. The contractor shall furnish all labor, materials, equipment, and 

incidentals required for, and perform all operations in connection with, 

the installation of the ArmorFlex® Articulating Concrete Block (ACB) 

system in accordance with the lines, grades, design and dimensions 

shown on the Contract Drawings and as specified herein. 

 

1.2 MATERIALS 

A. Articulating Concrete Blocks 

1. Manufacturing shall conform to the current version of ASTM D-

6684, Standard Specification for Materials and Manufacture of 

Articulating Concrete Block (ACB) Revetment Systems. 

2. Cementitious Materials - Materials shall conform to the following 

applicable ASTM specifications: 

a. Portland Cements - Specification C 150, for Portland Cement. 

b. Blended Cements - Specification C 595, for Blended Hydraulic 

Cements. 

c. Hydrated Lime Types - Specification C 207, for Hydrated Lime 

Types. 

d. Pozzolans - Specification C 618, for Fly Ash and Raw or 

Calcined Natural Pozzolans for use in Portland Cement 

Concrete. 

e. Aggregates – Specification C 33, for Concrete Aggregates, 

except that grading requirements shall not necessarily apply. 

3. Casting: The ACB units shall be produced using a dry cast method. 

Dry cast units obtain strength more quickly than wet cast blocks 

and will also achieve a greater uniformity of quality and greater 

durability. 

4. Physical Requirements: At the time of delivery to the work site, the 

ACB units shall conform to the physical requirements prescribed in 

Table listed below. 

 

PHYSICAL REQUIREMENTS 

Compressive Strength Net Area 

Min. p.s.i (mPa) 

Water Absorption 

Max. lb/ft
3
 (kg/m

3
) 

Avg. of 3 units Individual Unit Avg. of 3 units Individual Unit 

4,000 (27.6) 3,500 (24.1) 9.1 (160) 11.7 (192) 

 

5. Visual Inspection 

a. All units shall be sound and free of defects which would 

interfere with the proper placement of the unit, or which would 

impair the performance of the system. Surface cracks 

incidental to the usual methods of manufacture, or surface 
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chipping resulting from customary methods of handling in 

shipment and delivery, shall not be deemed grounds for 

rejection. 

b. Cracks exceeding 0.25 inches (.635 cm) in width and/or 1.0 

inch (2.54 cm) in depth shall be deemed grounds for rejection. 

Chipping resulting in a weight loss exceeding 10% of the 

average weight of a concrete unit shall be deemed grounds for 

rejection. 

c. Blocks rejected prior to delivery from the point of manufacture 

shall be replaced at the manufacturer's expense. Blocks 

rejected at the job site shall be repaired with structural grout 

or replaced upon request at the expense of the contractor. 

6. Sampling and Testing 

a. The purchaser (or their authorized representative) shall be 

afforded access to the relevant manufacturing facility or 

facilities, if desired, in order to inspect and/or sample the ACB 

units from lots ready for delivery prior to release for delivery to 

the job site. Such inspections are at the sole expense of the 

requesting entity. 

b. Purchaser may request additional testing other than that 

provided by the manufacturer as needed. Such requested 

testing will extend any stated lead times for manufacturing and 

delivery, if the results of such testing are a prerequisite to 

approval (i.e., approval for release to manufacturing). Costs 

associated with such testing shall be borne by the purchaser. 

B. Revetment Cables and Fittings 

1. Option 1. Polyester Revetment Cable and Fittings 

a. Revetment cable shall be constructed of high tenacity, low 

elongating, and continuous filament polyester fibers. Cable 

shall consist of a core construction comprised of parallel fibers 

contained within an outer jacket or cover.  

b. The size of the revetment cable shall be selected such that the 

minimum acceptable strength is at least five (5) times that 

required for lifting of the mats, in accordance with ASTM D-

6684 paragraph 5.5.2. This design shall include a reduction 

factor for splicing of 60%, unless a larger factor can be 

substantiated by laboratory testing. 

c. The revetment cable shall exhibit resistance to most 

concentrated acids, alkalis and solvents. Cable shall be 

impervious to rot, mildew and degradation associated with 

marine organisms. The materials used in the construction of 

the cable shall not be affected by continuous immersion in 

fresh or salt water. 

d. Selection of cable and fittings shall be made in a manner that 

ensures a safe design factor for mats being lifted from both 

ends, thereby forming a catenary. Consideration shall be taken 

for the bending of the cables around hooks or pins during 

lifting. Fittings such as sleeves and stops shall be aluminum 

and washers shall be plastic unless otherwise shown on the 

Contract Drawings. 

2. Option 2. Galvanized Steel Revetment Cable and Fittings 

a. Revetment cable shall be constructed of preformed galvanized 
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aircraft cable (GAC). The cables shall be made from individual 

wires and strands that have been formed during the 

manufacture into the shape they have in finished cable. 

b. Cable shall consist of a core construction comprised of seven 

(7) wires wrapped within seven (7) or nineteen (19) wire 

strands.  

c. The size of the revetment cable shall be selected such that the 

minimum acceptable strength is at least five (5) times that 

required for lifting of the mats, in accordance with ASTM D-

6684 paragraph 5.5.2. This design shall include a reduction 

factor for splicing of 75%, unless a larger factor can be 

substantiated by laboratory testing. 

d. The revetment cable shall exhibit resistance to mild 

concentrations of acids, alkalis, and solvents. Fittings such as 

sleeves and stops shall be aluminum, and the washers shall be 

galvanized steel or plastic. Furthermore, depending on 

material availability, the cable type (7x7 or 7x19) can be 

interchanged while always ensuring the required factor of 

safety for the cable. 

e. Selection of cable and fittings shall be made in a manner that 

insures a safe design factor for mats being lifted from both 

ends, thereby forming a catenary. Consideration shall be taken 

for the bending of the cables around hooks or pins during 

lifting. Fittings such as sleeves and stops shall be aluminum 

and washers shall be plastic unless otherwise shown on the 

Contract Drawings. 

C. Filter Fabric 

1. The standard for sizing geotextile for these applications is AASHTO 

M-288, Permanent Erosion Control, Class 2. Either woven 

monofilament or non-woven geotextile are acceptable; woven slit-

film geotextiles are not acceptable. 

2. Under no circumstances shall the filter fabric be permanently affixed 

or otherwise adhered to the blocks or mats; i.e., the filter fabric 

shall be independent of the block system. 

3. During all periods of shipment and storage, the filter fabric shall be 

protected from direct sunlight, UV radiation, and temperatures 

greater than 140°F. To the extent possible, the fabric shall be 

maintained wrapped in its protective covering. Geotextile exposure 

to sunlight or UV radiation shall be minimized to the greatest extent 

possible until the installation process begins. 

PART 2 EXECUTION 

2.1 SUBGRADE PREPARATION 

A. All subgrade preparation shall be performed in accordance with the 

current version of ASTM D 6884, Standard Practice for Installation of 

Articulating Concrete Block (ACB) Revetment Systems. 

B. The slope shall be graded to a smooth plane surface to ensure that 

intimate contact is achieved between the slope face and the geotextile 

(filter fabric), and between the geotextile and the entire bottom 

surface of the individual ACBs. All slope deformities, roots, grade 

Spunky Creek Interceptor - Main Stem South
TMUA ES 2014-15 Phase 1

Page 27 of 86



stakes, and stones which project normal to the local slope face must 

be re-graded or removed. No holes, "pockmarks", slope board teeth 

marks, footprints, or other voids greater than 0.5 inch in depth normal 

to the local slope face shall be permitted. No grooves or depressions 

greater than 0.5 inches in depth normal to the local slope face with a 

dimension exceeding 1.0 foot in any direction shall be permitted. 

Where such areas are evident, they shall be brought to grade by 

placing compacted homogeneous material. The slope and slope face 

shall be uniformly compacted, and the depth of layers, homogeneity of 

soil, and amount of compaction shall be as required by the EOR. 

C. Excavation and preparation for all termination trenches or aprons shall 

be done in accordance to the lines, grades and dimensions shown in 

the Contract Drawings. The termination trench hinge-point at the top 

of the slope shall be uniformly graded so that no dips or bumps 

greater than 0.5 inches over or under the local grade occur. The width 

of the termination trench hinge-point shall also be graded uniformly to 

assure intimate contact between all ACBs and the underlying grade at 

the hinge-point. 

D. Immediately prior to placing the filter fabric and ACB mats, the 

prepared subgrade shall be inspected by the EOR as well as the 

owner's representative. No fabric or blocks shall be placed thereon 

until that area has been approved by each of these parties. 

2.2 PLACEMENT OF GEOTEXTILE FILTER FABRIC 

A. All placement and preparation should be performed in accordance with 

the current version of ASTM D 6884, Standard Practice for Installation 

of Articulating Concrete Block (ACB) Revetment Systems. Filter Fabric, 

or filtration geotextile, as specified elsewhere, will be placed within the 

limits of ACBs shown on the Contract Drawings. 

B. The filtration geotextile will be placed directly on the prepared area, in 

intimate contact with the subgrade, and free of folds or wrinkles. The 

geotextile will not be walked on or disturbed when the result is a loss 

of intimate contact between the ACB and the geotextile or between the 

geotextile and the subgrade. The geotextile filter fabric will be placed 

so that the upstream strip of fabric overlaps the downstream strip. The 

longitudinal and transverse joints will be overlapped at least one and a 

half (1.5) feet for dry installations and at least three (3) feet for 

below-water installations. The geotextile will extend at least one (1) 

foot beyond the top and bottom revetment termination points, or as 

required by the EOR. If ACBs are assembled and placed as large 

mattresses, the top lap edge of the geotextile should not occur in the 

same location as a space between ACB mats unless the space is 

concrete filled. 

2.3 PLACEMENT OF THE ACBs/MATS 

A. ACB placement and preparation should be performed in accordance 

with the current version of ASTM D 6884, Standard Practice for 

Installation of Articulating Concrete Block (ACB) Revetment Systems. 

ACB block/mats, as specified in Part 2:A of these Specifications, will be 
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constructed within the specified lines and grades shown on the 

Contract Drawings. 

B. Field installation shall be consistent with the way the system was 

installed in preparation for hydraulic testing pursuant to the current 

version of ASTM D 7277, Standard Test Method for Performance 

Testing of Articulating Concrete Block (ACB) Revetment Systems for 

Hydraulic Stability in Open Channel Flow. Any external restraints, 

anchors, or other ancillary components (such as synthetic drainage 

mediums) shall be employed as they were during testing; e.g., if the 

hydraulic testing installation utilized a drainage layer, then the field 

installation must also utilize a drainage layer. This does not preclude 

the use of other section components for other purposes, e.g., a 

geogrid for strengthening the subgrade for vehicular loading, or an 

intermediate filter layer of sand to protect very fine-grained native 

soils. 

C. The subgrade shall be prepared in such a manner as to produce a 

smooth plane surface prior to placement of the ACBs or mats. No 

individual block within the plane of placed ACBs will protrude more 

than 0.5 inches or as otherwise specified by the EOR. ACBs should be 

flush and develop intimate contact with the subgrade section, as 

approved by the EOR. Proposed hand placing is only to be used in 

limited areas, specifically identified by the EOR or manufacturers’ mat 

layout drawings, as approved by the EOR. 

D. If assembled and placed as large mattresses, the ACB mats will be 

attached to a spreader bar or other approved device to aid in the 

lifting and placing of the mats in their proper position by the use of a 

crane or other approved equipment. The equipment used should have 

adequate capacity to place the mats without bumping, dragging, 

tearing or otherwise damaging the underlying fabric. The mats will be 

placed side-by-side, so that the mats abut each other, and/or end-to-

end. Mat seams or openings between mats greater than two (2) inches 

will be backfilled with 4000 p.s.i. non-shrink grout, concrete or other 

material approved by the EOR. Whether placed by hand or in large 

mattresses, distinct changes in grade that results in a discontinuous 

revetment surface in the direction of flow will require backfill at the 

grade change location so as to produce a continuous surface. 

E. Termination trenches will be backfilled and compacted flush with the 

top of the blocks. The integrity of the trench backfill must be 

maintained so as to ensure a surface that is flush with the top surface 

of the ACBs for its entire service life. Termination trenches will be 

backfilled as shown on the Contract Drawings. Backfilling and 

compaction of trenches will be completed in a timely fashion. No more 

than 500 linear feet of placed ACBs with non-completed termination 

trenches will be permitted at any time. 

F. The cells or openings in the ACBs will be backfilled and compacted with 

suitable material, as specified by the EOR. Backfilling and compaction 

will be completed in a timely manner so that no more than 500 feet of 

exposed mats exist at any time. Finishing requirements are explicitly 

at the discretion of the EOR. 
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G. The manufacturer of the ACBs/mats shall provide design and 

construction advice during the design and initial installation phases of 

the project when required or as necessary, at the discretion of the 

EOR. The ACB supplier shall provide, at a minimum, one full day or 

two half-days of on-site project support upon request. 
 

END OF SECTION 
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SP-12 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

STEEL FRAME GATES 
 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

A. This specification covers all labor, materials, equipment, and services 

necessary to complete the installation of steel frame gates.   

 

1.2 MATERIAL 

A. The entirety of the gate shall be steel frame. 

 

1.3 DIMENSIONS 

A. Steel Frame Gates shall be 16-foot width and 50-inch height.  Number 

of cross bars shall be a minimum of five (5) and gauge weight of the 

steel minimum 19 gauge. 

B. Post height dimension shall be the same as required for adjacent 

existing fence. 

 

1.4 SUBMITTALS 

A. Product Data:   

1. Technical data sheet on each product used. 

 

 

 
 

 

 

 

 

 

END OF SECTION 
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SP-13 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

USACE PERMITTING 
 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

A. Contractor shall follow all guidelines found in the attached Nationwide 

Permits.  

B. Contractor shall be responsible for acquiring new Nationwide Permits if 

the construction timeline exceeds the expiration date of the attached 

Nationwide Permits.   
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Nationwide Permit 14 - Linear Transportation Projects 
Effective Date: March 19, 2017; Expiration Date: March 18, 2022 

(NWP Final Notice, 82 FR 1860) 
 
Nationwide Permit 14 - Linear Transportation Projects. Activities required for crossings of waters of the United 
States associated with the construction, expansion, modification, or improvement of linear transportation projects 
(e.g., roads, highways, railways, trails, airport runways, and taxiways) in waters of the United States. For linear 
transportation projects in non-tidal waters, the discharge cannot cause the loss of greater than 1/2-acre of waters 
of the United States. For linear transportation projects in tidal waters, the discharge cannot cause the loss of 
greater than 1/3-acre of waters of the United States. Any stream channel modification, including bank stabilization, 
is limited to the minimum necessary to construct or protect the linear transportation project; such modifications 
must be in the immediate vicinity of the project. 
 
This NWP also authorizes temporary structures, fills, and work, including the use of temporary mats, necessary to 
construct the linear transportation project. Appropriate measures must be taken to maintain normal downstream 
flows and minimize flooding to the maximum extent practicable, when temporary structures, work, and discharges, 
including cofferdams, are necessary for construction activities, access fills, or dewatering of construction sites. 
Temporary fills must consist of materials, and be placed in a manner, that will not be eroded by expected high 
flows. Temporary fills must be removed in their entirety and the affected areas returned to pre-construction 
elevations. The areas affected by temporary fills must be revegetated, as appropriate. 
 
This NWP cannot be used to authorize non-linear features commonly associated with transportation projects, such 
as vehicle maintenance or storage buildings, parking lots, train stations, or aircraft hangars.  
 
Notification: The permittee must submit a pre-construction notification to the district engineer prior to 
commencing the activity if: (1) the loss of waters of the United States exceeds 1/10-acre; or (2) there is a 
discharge in a special aquatic site, including wetlands. (See general condition 32.) (Authorities: Sections 10 and 
404) 
 
Note 1:  For linear transportation projects crossing a single waterbody more than one time at separate and distant 
locations, or multiple waterbodies at separate and distant locations, each crossing is considered a single and 
complete project for purposes of NWP authorization. Linear transportation projects must comply with 33 CFR 
330.6(d). 
 
Note 2: Some discharges for the construction of farm roads or forest roads, or temporary roads for moving mining 
equipment, may qualify for an exemption under section 404(f) of the Clean Water Act (see 33 CFR 323.4). 
 
Note 3: For NWP 14 activities that require pre-construction notification, the PCN must include any other NWP(s), 
regional general permit(s), or individual permit(s) used or intended to be used to authorize any part of the 
proposed project or any related activity, including other separate and distant crossings that require Department of 
the Army authorization but do not require pre-construction notification (see paragraph (b) of general condition 32). 
The district engineer will evaluate the PCN in accordance with Section D, “District Engineer’s Decision.” The 
district engineer may require mitigation to ensure that the authorized activity results in no more than minimal 
individual and cumulative adverse environmental effects (see general condition 23). 

 
A. Nationwide Permit General Conditions 

 
Note: To qualify for NWP authorization, the prospective permittee must comply with the following general 
conditions, as applicable, in addition to any regional or case-specific conditions imposed by the division engineer 
or district engineer. Prospective permittees should contact the appropriate Corps district office to determine if 
regional conditions have been imposed on an NWP. Prospective permittees should also contact the appropriate 
Corps district office to determine the status of Clean Water Act Section 401 water quality certification and/ or 
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Coastal Zone Management Act consistency for an NWP. Every person who may wish to obtain permit 
authorization under one or more NWPs, or who is currently relying on an existing or prior permit authorization 
under one or more NWPs, has been and is on notice that all of the provisions of 33 CFR 330.1 through 330.6 
apply to every NWP authorization. Note especially 33 CFR 330.5 relating to the modification, suspension, or 
revocation of any NWP authorization. 

 
1. Navigation.  (a) No activity may cause more than a minimal adverse effect on navigation. (b) Any safety lights 
and signals prescribed by the U.S. Coast Guard, through regulations or otherwise, must be installed and 
maintained at the permittee’s expense on authorized facilities in navigable waters of the United States. (c) The 
permittee understands and agrees that, if future operations by the United States require the removal, relocation, or 
other alteration, of the structure or work herein authorized, or if, in the opinion of the Secretary of the Army or his 
authorized representative, said structure or work shall cause unreasonable obstruction to the free navigation of the 
navigable waters, the permittee will be required, upon due notice from the Corps of Engineers, to remove, 
relocate, or alter the structural work or obstructions caused thereby, without expense to the United States. No 
claim shall be made against the United States on account of any such removal or alteration. 

 
2. Aquatic Life Movements. No activity may substantially disrupt the necessary life cycle movements of those 
species of aquatic life indigenous to the waterbody, including those species that normally migrate through the 
area, unless the activity’s primary purpose is to impound water. All permanent and temporary crossings of 
waterbodies shall be suitably culverted, bridged, or otherwise designed and constructed to maintain low flows to 
sustain the movement of those aquatic species. If a bottomless culvert cannot be used, then the crossing should 
be designed and constructed to minimize adverse effects to aquatic life movements. 

 
 
3. Spawning Areas. Activities in spawning areas during spawning seasons must be avoided to the maximum 
extent practicable. Activities that result in the physical destruction (e.g., through excavation, fill, or downstream 
smothering by substantial turbidity) of an important spawning area are not authorized. 

 
4. Migratory Bird Breeding Areas. Activities in waters of the United States that serve as breeding areas 
for migratory birds must be avoided to the maximum extent practicable. 

 
5. Shellfish Beds. No activity may occur in areas of concentrated shellfish populations, unless the activity is 
directly related to a shellfish harvesting activity authorized by NWPs 4 and 48, or is a shellfish seeding or habitat 
restoration activity authorized by NWP 27. 

 
6. Suitable Material. No activity may use unsuitable material (e.g., trash, debris, car bodies, asphalt, etc.). 
Material used for construction or discharged must be free from toxic pollutants in toxic amounts (see section 307 
of the Clean Water Act). 

 
7. Water Supply Intakes. No activity may occur in the proximity of a public water supply intake, except where 
the activity is for the repair or improvement of public water supply intake structures or adjacent bank stabilization. 

 
8. Adverse Effects from Impoundments. If the activity creates an impoundment of water, adverse effects 
to the aquatic system due to accelerating the passage of water, and/or restricting its flow must be minimized 
to the maximum extent practicable. 

 
9. Management of Water Flows. To the maximum extent practicable, the preconstruction course, condition, 
capacity, and location of open waters must be maintained for each activity, including stream channelization, storm 
water management activities, and temporary and permanent road crossings, except as provided below. The 
activity must be constructed to withstand expected high flows. The activity must not restrict or impede the 
passage of normal or high flows, unless the primary purpose of the activity is to impound water or manage high 
flows. The activity may alter the preconstruction course, condition, capacity, and location of open waters if it 
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benefits the aquatic environment (e.g., stream restoration or relocation activities). 
 
10. Fills Within 100-Year Floodplains. The activity must comply with applicable FEMA-approved state 
or local floodplain management requirements. 

 
11. Equipment. Heavy equipment working in wetlands or mudflats must be placed on mats, or other measures 
must be taken to minimize soil disturbance. 

 
12. Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls must be used and 
maintained in effective operating condition during construction, and all exposed soil and other fills, as well as any 
work below the ordinary high water mark or high tide line, must be permanently stabilized at the earliest 
practicable date. Permittees are encouraged to perform work within waters of the United States during periods of 
low-flow or no-flow, or during low tides. 

 
13. Removal of Temporary Fills. Temporary fills must be removed in their entirety and the affected areas 
returned to pre-construction elevations. The affected areas must be revegetated, as appropriate. 

 
14. Proper Maintenance. Any authorized structure or fill shall be properly maintained, including maintenance to 
ensure public safety and compliance with applicable NWP general conditions, as well as any activity-specific 
conditions added by the district engineer to an NWP authorization. 

 
15. Single and Complete Project. The activity must be a single and complete project. The same NWP 
cannot be used more than once for the same single and complete project. 

 
16. Wild and Scenic Rivers.   
(a) No NWP activity may occur in a component of the National Wild and Scenic River System, or in a river 
officially designated by Congress as a ‘‘study river’’ for possible inclusion in the system while the river is in an 
official study status, unless the appropriate Federal agency with direct management responsibility for such river, 
has determined in writing that the proposed activity will not adversely affect the Wild and Scenic River 
designation or study status. 

 
(b) If a proposed NWP activity will occur in a component of the National Wild and Scenic River System, or in a 
river officially designated by Congress as a ‘‘study river’’ for possible inclusion in the system while the river is in 
an official study status, the permittee must submit a pre- construction notification (see general condition 32). The 
district engineer will coordinate the PCN with the Federal agency with direct management responsibility for that 
river. The permittee shall not begin the NWP activity until notified by the district engineer that the Federal agency 
with direct management responsibility for that river has determined in writing that the proposed NWP activity will 
not adversely affect the Wild and Scenic River designation or study status. 

 
(c) Information on Wild and Scenic Rivers may be obtained from the appropriate Federal land management 
agency responsible for the designated Wild and Scenic River or study river (e.g., National Park Service, U.S. 
Forest Service, Bureau of Land Management, U.S. Fish and Wildlife Service). Information on these rivers is also 
available at: http://www.rivers.gov/. 

 
 
17. Tribal Rights. No NWP activity may cause more than minimal adverse effects on tribal rights 
(including treaty rights), protected tribal resources, or tribal lands. 

 
18. Endangered Species.  
(a) No activity is authorized under any NWP which is likely to directly or indirectly jeopardize the continued 
existence of a threatened or endangered species or a species proposed for such designation, as identified under 
the Federal Endangered Species Act (ESA), or which will directly or indirectly destroy or adversely modify the 
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critical habitat of such species. No activity is authorized under any NWP which ‘‘may affect’’ a listed species or 
critical habitat, unless ESA section 7 consultation addressing the effects of the proposed activity has been 
completed. Direct effects are the immediate effects on listed species and critical habitat caused by the NWP 
activity. Indirect effects are those effects on listed species and critical habitat that are caused by the NWP activity 
and are later in time, but still are reasonably certain to occur. 

 
(b) Federal agencies should follow their own procedures for complying with the requirements of the ESA. If 
preconstruction notification is required for the proposed activity, the Federal permittee must provide the district 
engineer with the appropriate documentation to demonstrate compliance with those requirements. The district 
engineer will verify that the appropriate documentation has been submitted. If the appropriate documentation 
has not been submitted, additional ESA section 7 consultation may be necessary for the activity and the 
respective federal agency would be responsible for fulfilling its obligation under section 7 of the ESA. 

 
(c) Non-federal permittees must submit a pre-construction notification to the district engineer if any listed species 
or designated critical habitat might be affected or is in the vicinity of the activity, or if the activity is located in 
designated critical habitat, and shall not begin work on the activity until notified by the district engineer that the 
requirements of the ESA have been satisfied and that the activity is authorized. For activities that might affect 
Federally-listed endangered or threatened species or designated critical habitat, the pre-construction notification              
must include the name(s) of the endangered or threatened species that might be affected by the proposed activity 
or that utilize the designated critical habitat that might be affected by the proposed activity. The district engineer 
will determine whether the proposed activity ‘‘may affect’’ or will have ‘‘no effect’’ to listed species and designated 
critical habitat and will notify the non- Federal applicant of the Corps’ determination within 45 days of receipt of a 
complete pre- construction notification. In cases where the non-Federal applicant has identified listed species or 
critical habitat that might be affected or is in the vicinity of the activity, and has so notified the Corps, the applicant 
shall not begin work until the Corps has provided notification that the proposed activity will have ‘‘no effect’’ on 
listed species or critical habitat, or until ESA section 7 consultation has been completed. If the non-Federal 
applicant has not heard back from the Corps within 45 days, the applicant must still wait for notification from the 
Corps. 

 
(d) As a result of formal or informal consultation with the FWS or NMFS the district engineer may add species-
specific permit conditions to the NWPs. 

 
(e) Authorization of an activity by an NWP does not authorize the ‘‘take’’ of a threatened or endangered species 
as defined under the ESA. In the absence of separate authorization (e.g., an ESA Section 10 Permit, a Biological 
Opinion with ‘‘incidental take’’ provisions, etc.) from the FWS or the NMFS, the Endangered Species Act prohibits 
any person subject to the jurisdiction of the United States to take a listed species, where ‘‘take’’ means to harass, 
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct. The 
word ‘‘harm’’ in the definition of ‘‘take’’ means an act which actually kills or injures wildlife. Such an act may 
include significant habitat modification or degradation where it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding or sheltering. 

 
(f) If the non-federal permittee has a valid ESA section 10(a)(1)(B) incidental take permit with an approved 
Habitat Conservation Plan for a project or a group of projects that includes the proposed NWP activity, the non-
federal applicant should provide a copy of that ESA section 10(a)(1)(B) permit with the PCN required by 
paragraph (c) of this general condition. The district engineer will coordinate with the agency that issued the ESA 
section 10(a)(1)(B) permit to determine whether the proposed NWP activity and the associated incidental take 
were considered in the internal ESA section 7 consultation conducted for the ESA section 10(a)(1)(B) permit. If 
that coordination results in concurrence from the agency that the proposed NWP activity and the associated 
incidental take were considered in the internal ESA section 7 consultation for the ESA section 10(a)(1)(B) permit, 
the district engineer does not need to conduct a separate ESA section 7 consultation for the proposed NWP 
activity. The district engineer will notify the non-federal applicant within 45 days of receipt of a complete pre- 
construction notification whether the ESA section 10(a)(1)(B) permit covers the proposed NWP activity or whether 
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additional ESA section 7 consultation is required. 
 
(g) Information on the location of threatened and endangered species and their critical habitat can be obtained 
directly from the offices of the FWS and NMFS or their world wide Web pages at http://www.fws.gov/ or http:// 
www.fws.gov/ipac and http://www.nmfs.noaa.gov/pr/species/esa/ respectively. 

 
19. Migratory Birds and Bald and Golden Eagles. The permittee is responsible for ensuring their action 
complies with the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act. The permittee is 
responsible for contacting appropriate local office of the U.S. Fish and Wildlife Service to determine applicable 
measures to reduce impacts to migratory birds or eagles, including whether ‘‘incidental take’’ permits are 
necessary and available under the Migratory Bird Treaty Act or Bald and Golden Eagle Protection Act for a 
particular activity. 

 
20. Historic Properties.  (a) In cases where the district engineer determines that the activity may have the 
potential to cause effects to properties listed, or eligible for listing, in the National Register of Historic Places, the 
activity is not authorized, until the requirements of Section 106 of the National Historic Preservation Act (NHPA) 
have been satisfied. 

 
(b) Federal permittees should follow their own procedures for complying with the requirements of section 106 of 
the National Historic Preservation Act. If pre-construction notification is required for the proposed NWP activity, 
the Federal permittee must provide the district engineer with the appropriate documentation to demonstrate 
compliance with those requirements. The district engineer will verify that the appropriate documentation has 
been submitted. If the appropriate documentation is not submitted, then additional consultation under section 106 
may be necessary. The respective federal agency is responsible for fulfilling its obligation to comply with section 
106. 

 
(c) Non-federal permittees must submit a pre-construction notification to the district engineer if the NWP activity 
might have the potential to cause effects to any historic properties listed on, determined to be eligible for listing 
on, or potentially eligible for listing on the National Register of Historic Places, including previously unidentified 
properties. For such activities, the preconstruction notification must state which historic properties might have the 
potential to be affected by the proposed NWP activity or include a vicinity map indicating the location of the 
historic properties or the potential for the presence of historic properties. Assistance regarding information on the 
location of, or potential for, the presence of historic properties can be sought from the State Historic Preservation 
Officer, Tribal Historic Preservation Officer, or designated tribal representative, as appropriate, and the National 
Register of Historic Places (see 33 CFR 330.4(g)). When reviewing pre-construction notifications, district 
engineers will comply with the current procedures for addressing the requirements of section 106 of the National 
Historic Preservation Act. The district engineer shall make a reasonable and good faith effort to carry out 
appropriate identification efforts, which may include background research, consultation, oral history interviews, 
sample field investigation, and field survey. Based on the information submitted in the PCN and these 
identification efforts, the district engineer shall determine whether the proposed NWP activity has the potential to 
cause effects on the historic properties. Section 106 consultation is not required when the district engineer 
determines that the activity does not have the potential to cause effects on historic properties (see 36 CFR 
800.3(a)). Section 106 consultation is required when the district engineer determines that the activity has the 
potential to cause effects on historic properties. The district engineer will conduct consultation with consulting 
parties identified under 36 CFR 800.2(c) when he or she makes any of the following effect determinations for the 
purposes of section 106 of the NHPA: no historic properties affected, no adverse effect, or adverse effect. Where 
the non-Federal applicant has identified historic properties on which the activity might have the potential to cause 
effects and so notified the Corps, the non-Federal applicant shall not begin the activity until notified by the district 
engineer either that the activity has no potential to cause effects to historic properties or that NHPA section 106 
consultation has been completed. 

 
(d) For non-federal permittees, the district engineer will notify the prospective permittee within 45 days of receipt 
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of a complete pre-construction notification whether NHPA section 106 consultation is required. If NHPA section 
106 consultation is required, the district engineer will notify the non-Federal applicant that he or she cannot begin 
the activity until section 106 consultation is completed. If the non-Federal applicant has not heard back from the 
Corps within 45 days, the applicant must still wait for notification from the Corps. 

 
(e) Prospective permittees should be aware that section 110k of the NHPA (54 U.S.C. 306113) prevents the 
Corps from granting a permit or other assistance to an applicant who, with intent to avoid the requirements of 
section 106 of the NHPA, has intentionally significantly adversely affected a historic property to which the permit 
would relate, or having legal power to prevent it, allowed such significant adverse effect to occur, unless the 
Corps, after consultation with the Advisory Council on Historic Preservation (ACHP), determines that 
circumstances justify granting such assistance despite the adverse effect created or permitted by the applicant. If 
circumstances justify granting the assistance, the Corps is required to notify the ACHP and provide 
documentation specifying the circumstances, the degree of damage to the integrity of any historic properties 
affected, and proposed mitigation. This documentation must include any views obtained from the applicant, 
SHPO/THPO, appropriate Indian tribes if the undertaking occurs on or affects historic properties on tribal lands or 
affects properties of interest to those tribes, and other parties known to have a legitimate interest in the impacts to 
the permitted activity on historic properties. 

 
21. Discovery of Previously Unknown Remains and Artifacts. If you discover any previously unknown 
historic, cultural or archeological remains and artifacts while accomplishing the activity authorized by this permit, 
you must immediately notify the district engineer of what you have found, and to the maximum extent practicable, 
avoid construction activities that may affect the remains and artifacts until the required coordination has been 
completed. The district engineer will initiate the Federal, Tribal, and state coordination required to determine if the 
items or remains warrant a recovery effort or if the site is eligible for listing in the National Register of Historic 
Places. 

 
22. Designated Critical Resource Waters. Critical resource waters include, NOAA-managed marine 
sanctuaries and marine monuments, and National Estuarine Research Reserves. The district engineer may 
designate, after notice and opportunity for public comment, additional waters officially designated by a state as 
having particular environmental or ecological significance, such as outstanding national resource waters or state 
natural heritage sites. The district engineer may also designate additional critical resource waters after notice 
and opportunity for public comment. 

 
(a) Discharges of dredged or fill material into waters of the United States are not authorized by NWPs 7, 12, 14, 
16, 17, 21, 29, 31, 35, 39, 40, 42, 43, 44, 49, 50, 51, and 52 for any activity within, or directly affecting, critical 
resource waters, including wetlands adjacent to such waters. 

 
(b) For NWPs 3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, 38, and 54, notification is required in 
accordance with general condition 32, for any activity proposed in the designated critical resource waters 
including wetlands adjacent to those waters. The district engineer may authorize activities under these NWPs only 
after it is determined that the impacts to the critical resource waters will be no more than minimal. 

 
23. Mitigation. The district engineer will consider the following factors when determining appropriate and 
practicable mitigation necessary to ensure that the individual and cumulative adverse environmental effects 
are no more than minimal: 

 
(a) The activity must be designed and constructed to avoid and minimize adverse effects, both temporary and 
permanent, to waters of the United States to the maximum extent practicable at the project site (i.e., on site). 

 
(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing, or compensating for resource 
losses) will be required to the extent necessary to ensure that the individual and cumulative adverse 
environmental effects are no more than minimal. 
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(c) Compensatory mitigation at a minimum one-for-one ratio will be required for all wetland losses that exceed 
1⁄10-acre and require preconstruction notification, unless the district engineer determines in writing that either 
some other form of mitigation would be more environmentally appropriate or the adverse environmental effects of 
the proposed activity are no more than minimal, and provides an activity-specific waiver of this requirement. For 
wetland losses of 1⁄10-acre or less that require preconstruction notification, the district engineer may determine on 
a case-by-case basis that compensatory mitigation is required to ensure that the activity results in only minimal 
adverse environmental effects. 

 
(d) For losses of streams or other open waters that require pre-construction notification, the district engineer 
may require compensatory mitigation to ensure that the activity results in no more than minimal adverse 
environmental effects. Compensatory mitigation for losses of streams should be provided, if practicable, 
through stream rehabilitation, enhancement, or preservation, since streams are difficult to-replace resources 
(see 33 CFR 332.3(e)(3)). 

 
(e) Compensatory mitigation plans for NWP activities in or near streams or other open waters will normally 
include a requirement for the restoration or enhancement, maintenance, and legal protection (e.g., conservation 
easements) of riparian areas next to open waters. In some cases, the restoration or maintenance/protection of 
riparian areas may be the only compensatory mitigation required. Restored riparian areas should consist of native 
species. The width of the required riparian area will address documented water quality or aquatic habitat loss 
concerns. Normally, the riparian area will be 25 to 50 feet wide on each side of the stream, but the district 
engineer may require slightly wider riparian areas to address documented water quality or habitat loss concerns. 
If it is not possible to restore or maintain/protect a riparian area on both sides of a stream, or if the waterbody is a 
lake or coastal waters, then restoring or maintaining/protecting a riparian area along a single bank or shoreline 
may be sufficient. Where both wetlands and open waters exist on the project site, the district engineer will 
determine the appropriate compensatory mitigation (e.g., riparian areas and/or wetlands compensation) based on 
what is best for the aquatic environment on a watershed basis. In cases where riparian areas are determined to 
be the most appropriate form of minimization or compensatory mitigation, the district engineer may waive or 
reduce the requirement to provide wetland compensatory mitigation for wetland losses. 

 
(f) Compensatory mitigation projects provided to offset losses of aquatic resources must comply with the 
applicable provisions of 33 CFR part 332. 

 
(1) The prospective permittee is responsible for proposing an appropriate compensatory mitigation option if 
compensatory mitigation is necessary to ensure that the activity results in no more than minimal adverse 
environmental effects. For the NWPs, the preferred mechanism for providing compensatory mitigation is 
mitigation bank credits or in-lieu fee program credits (see 33 CFR 332.3(b)(2) and (3)). However, if an 
appropriate number and type of mitigation bank or in-lieu credits are not available at the time the PCN is 
submitted to the district engineer, the district engineer may approve the use of permittee-responsible mitigation. 

 
(2) The amount of compensatory mitigation required by the district engineer must be sufficient to ensure that the 
authorized activity results in no more than minimal individual and cumulative adverse environmental effects (see 
33 CFR 330.1(e)(3)). (See also 33 CFR 332.3(f)). 

 
(3) Since the likelihood of success is greater and the impacts to potentially valuable uplands are reduced, 
aquatic resource restoration should be the first compensatory mitigation option considered for permittee-
responsible mitigation. 

 
(4) If permittee-responsible mitigation is the proposed option, the prospective permittee is responsible for 
submitting a mitigation plan. A conceptual or detailed mitigation plan may be used by the district engineer to 
make the decision on the NWP verification request, but a final mitigation plan that addresses the applicable 
requirements of 33 CFR 332.4(c)(2) through (14) must be approved by the district engineer before the permittee 
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begins work in waters of the United States, unless the district engineer determines that prior approval of the 
final mitigation plan is not practicable or not necessary to ensure timely completion of the required 
compensatory mitigation (see 33 CFR 332.3(k)(3)). 

 
(5) If mitigation bank or in-lieu fee program credits are the proposed option, the mitigation plan only needs to 
address the baseline conditions at the impact site and the number of credits to be provided. 

 
(6) Compensatory mitigation requirements (e.g., resource type and amount to be provided as compensatory 
mitigation, site protection, ecological performance standards, monitoring requirements) may be addressed 
through conditions added to the NWP authorization, instead of components of a compensatory mitigation plan 
(see 33 CFR 332.4(c)(1)(ii)). 

 
(g) Compensatory mitigation will not be used to increase the acreage losses allowed by the acreage limits of the 
NWPs. For example, if an NWP has an acreage limit of 1⁄2-acre, it cannot be used to authorize any NWP activity 
resulting in the loss of greater than 1⁄2- acre of waters of the United States, even if compensatory mitigation is 
provided that replaces or restores some of the lost waters. However, compensatory mitigation can and should be 
used, as necessary, to ensure that an NWP activity already meeting the established acreage limits also satisfies 
the no more than minimal impact requirement for the NWPs. 

 
(h) Permittees may propose the use of mitigation banks, in-lieu fee programs, or permittee- responsible 
mitigation. When developing a compensatory mitigation proposal, the permittee must consider appropriate and 
practicable options consistent with the framework at 33 CFR 332.3(b). For activities resulting in the loss of marine 
or estuarine resources, permittee responsible mitigation may be environmentally preferable if there are no 
mitigation banks or in- lieu fee programs in the area that have marine or estuarine credits available for sale or 
transfer to the permittee. For permittee responsible mitigation, the special conditions of the NWP verification must 
clearly indicate the party or parties responsible for the implementation and performance of the compensatory 
mitigation project, and, if required, its long-term management. 

 
(i) Where certain functions and services of waters of the United States are permanently adversely affected by a 
regulated activity, such as discharges of dredged or fill material into waters of the United States that will convert 
a forested or scrub-shrub wetland to a herbaceous wetland in a permanently maintained utility line right-of-way, 
mitigation may be required to reduce the adverse environmental effects of the activity to the no more than 
minimal level. 

 
24. Safety of Impoundment Structures. To ensure that all impoundment structures are safely designed, the 
district engineer may require non-Federal applicants to demonstrate that the structures comply with established 
state dam safety criteria or have been designed by qualified persons. The district engineer may also require 
documentation that the design has been independently reviewed by similarly qualified persons, and appropriate 
modifications made to ensure safety. 

 
25. Water Quality. Where States and authorized Tribes, or EPA where applicable, have not previously certified 
compliance of an NWP with CWA section 401, individual 401 Water Quality Certification must be obtained or 
waived (see 33 CFR 330.4(c)). The district engineer or State or Tribe may require additional water quality 
management measures to ensure that the authorized activity does not result in more than minimal degradation of 
water quality. 

 
26. Coastal Zone Management. In coastal states where an NWP has not previously received a state coastal 
zone management consistency concurrence, an individual state coastal zone management consistency 
concurrence must be obtained, or a presumption of concurrence must occur (see 33 CFR 330.4(d)). The district 
engineer or a State may require additional measures to ensure that the authorized activity is consistent with state 
coastal zone management requirements. 
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27. Regional and Case-By-Case Conditions. The activity must comply with any regional conditions that may 
have been added by the Division Engineer (see 33 CFR 330.4(e)) and with any case specific conditions added 
by the Corps or by the state, Indian Tribe, or U.S. EPA in its section 401 Water Quality Certification, or by the 
state in its Coastal Zone Management Act consistency determination. 

 
28. Use of Multiple Nationwide Permits. Use of Multiple Nationwide Permits. The use of more than one NWP 
for a single and complete project is prohibited, except when the acreage loss of waters of the United States 
authorized by the NWPs does not exceed the acreage limit of the NWP with the highest specified acreage limit. 
For example, if a road crossing over tidal waters is constructed under NWP 14, with associated bank stabilization 
authorized by NWP 13, the maximum acreage loss of waters of the United States for the total project cannot 
exceed 1⁄3- acre. 

 
29. Transfer of Nationwide Permit Verifications. If the permittee sells the property associated with a 
nationwide permit verification, the permittee may transfer the nationwide permit verification to the new owner by 
submitting a letter to the appropriate Corps district office to validate the transfer. A copy of the nationwide permit 
verification must be attached to the letter, and the letter must contain the following statement and signature: 

 
“When the structures or work authorized by this nationwide permit are still in existence at the time the 

property is transferred, the terms and conditions of this nationwide permit, including any special conditions, will 
continue to be binding on the new owner(s) of the property. To validate the transfer of this nationwide permit and 
the associated liabilities associated with compliance with its terms and conditions, have the transferee sign and 
date below.” 

 
 
 

 
(Transferee) 

 
 
 
 

 
(Date) 

 
 
30. Compliance Certification. Each permittee who receives an NWP verification letter from the Corps must 
provide a signed certification documenting completion of the authorized activity and implementation of any 
required compensatory mitigation. The success of any required permittee-responsible mitigation, including the 
achievement of ecological performance standards, will be addressed separately by the district engineer. The 
Corps will provide the permittee the certification document with the NWP verification letter. The certification 
document will include: 

 
(a) A statement that the authorized activity was done in accordance with the NWP authorization, including any 
general, regional, or activity-specific conditions; 

 
(b) A statement that the implementation of any required compensatory mitigation was completed in accordance 
with the permit conditions. If credits from a mitigation bank or in-lieu fee program are used to satisfy the 
compensatory mitigation requirements, the certification must include the documentation required by 33 CFR 
332.3(l)(3) to confirm that the permittee secured the appropriate number and resource type of credits; and 

 
(c) The signature of the permittee certifying the completion of the activity and mitigation. The completed 
certification document must be submitted to the district engineer within 30 days of completion of the 
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authorized activity or the implementation of any required compensatory mitigation, whichever occurs later. 
 
31. Activities Affecting Structures or Works Built by the United States.  If an NWP activity also requires 
permission from the Corps pursuant to 33 U.S.C. 408 because it will alter or temporarily or permanently occupy or 
use a U.S. Army Corps of Engineers (USACE) federally authorized Civil Works project (a ‘‘USACE project’’), the 
prospective permittee must submit a preconstruction notification. See paragraph (b)(10) of general condition 32. 
An activity that requires section 408 permission is not authorized by NWP until the appropriate Corps office issues 
the section 408 permission to alter, occupy, or use the USACE project, and the district engineer issues a written 
NWP verification. 

 
32. Pre-Construction Notification. (a) Timing. Where required by the terms of the NWP, the prospective 
permittee must notify the district engineer by submitting a pre-construction notification (PCN) as early as possible. 
The district engineer must determine if the PCN is complete within 30 calendar days of the date of receipt and, if 
the PCN is determined to be incomplete, notify the prospective permittee within that 30 day period to request the 
additional information necessary to make the PCN complete. The request must specify the information needed to 
make the PCN complete. As a general rule, district engineers will request additional information necessary to 
make the PCN complete only once. However, if the prospective permittee does not provide all of the requested 
information, then the district engineer will notify the prospective permittee that the PCN is still incomplete and the 
PCN review process will not commence until all of the requested information has been received by the district 
engineer. The prospective permittee shall not begin the activity until either: 

 
(1) He or she is notified in writing by the district engineer that the activity may proceed under the NWP with any 
special conditions imposed by the district or division engineer; or 

 
(2) 45 calendar days have passed from the district engineer’s receipt of the complete PCN and the prospective 
permittee has not received written notice from the district or division engineer. However, if the permittee was 
required to notify the Corps pursuant to general condition 18 that listed species or critical habitat might be 
affected or are in the vicinity of the activity, or to notify the Corps pursuant to general condition 20 that the activity 
might have the potential to cause effects to historic properties, the permittee cannot begin the activity until 
receiving written notification from the Corps that there is ‘‘no effect’’ on listed species or ‘‘no potential to cause 
effects’’ on historic properties, or that any consultation required under Section 7 of the Endangered Species Act 
(see 33 CFR 330.4(f)) and/or section 106 of the National Historic Preservation Act (see 33 CFR 330.4(g)) has 
been completed. Also, work cannot begin under NWPs 21, 49, or 50 until the permittee has received written 
approval from the Corps. If the proposed activity requires a written waiver to exceed specified limits of an NWP, 
the permittee may not begin the activity until the district engineer issues the waiver. If the district or division 
engineer notifies the permittee in writing that an individual permit is required within 45 calendar days of receipt of 
a complete PCN, the permittee cannot begin the activity until an individual permit has been obtained. 
Subsequently, the permittee’s right to proceed under the NWP may be modified, suspended, or revoked only in 
accordance with the procedure set forth in 33 CFR 330.5(d)(2). 

 
(b) Contents of Pre-Construction Notification: The PCN must be in writing and include the following 
information: 

 
(1) Name, address and telephone numbers of the prospective permittee; 

 
(2) Location of the proposed activity; 

 
(3) Identify the specific NWP or NWP(s) the prospective permittee wants to use to authorize the proposed 
activity; 

 
(4) A description of the proposed activity; the activity’s purpose; direct and indirect adverse environmental effects 
the activity would cause, including the anticipated amount of loss of wetlands, other special aquatic sites, and 
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other waters expected to result from the NWP activity, in acres, linear feet, or other appropriate unit of measure; a 
description of any proposed mitigation measures intended to reduce the adverse environmental effects caused by 
the proposed activity; and any other NWP(s), regional general permit(s), or individual permit(s) used or intended 
to be used to authorize any part of the proposed project or any related activity, including other separate and 
distant crossings for linear projects that require Department of the Army authorization but do not require pre-
construction notification. The description of the proposed activity and any proposed mitigation measures should 
be sufficiently detailed to allow the district engineer to determine that the adverse environmental effects of the 
activity will be no more than minimal and to determine the need for compensatory mitigation or other mitigation 
measures. For single and complete linear projects, the PCN must include the quantity of anticipated losses of 
wetlands, other special aquatic sites, and other waters for each single and complete crossing of those wetlands, 
other special aquatic sites, and other waters. Sketches should be provided when necessary to show that the 
activity complies with the terms of the NWP. (Sketches usually clarify the activity and when provided results in a 
quicker decision. (Sketches usually clarify the activity and when provided results in a quicker decision. Sketches 
should contain sufficient detail to provide an illustrative description of the proposed activity (e.g., a conceptual 
plan), but do not need to be detailed engineering plans); 
(5) The PCN must include a delineation of wetlands, other special aquatic sites, and other waters, such as lakes 
and ponds, and perennial, intermittent, and ephemeral streams, on the project site. Wetland delineations must be 
prepared in accordance with the current method required by the Corps. The permittee may ask the Corps to 
delineate the special aquatic sites and other waters on the project site, but there may be a delay if the Corps 
does the delineation, especially if the project site is large or contains many wetlands, other special aquatic sites, 
and other waters. Furthermore, the 45 day period will not start until the delineation has been submitted to or 
completed by the Corps, as appropriate; 

 
(6) If the proposed activity will result in the loss of greater than 1⁄10-acre of wetlands and a PCN is required, the 
prospective permittee must submit a statement describing how the mitigation requirement will be satisfied, or 
explaining why the adverse environmental effects are no more than minimal and why compensatory mitigation 
should not be required. As an alternative, the prospective permittee may submit a conceptual or detailed 
mitigation plan. 

 
(7) For non-Federal permittees, if any listed species or designated critical habitat might be affected or is in the 
vicinity of the activity, or if the activity is located in designated critical habitat, the PCN must include the name(s) 
of those endangered or threatened species that might be affected by the proposed activity or utilize the 
designated critical habitat that might be affected by the proposed activity. For NWP activities that require pre-
construction notification, Federal permittees must provide documentation demonstrating compliance with the 
Endangered Species Act; 

 
(8) For non-Federal permittees, if the NWP activity might have the potential to cause effects to a historic property 
listed on, determined to be eligible for listing on, or potentially eligible for listing on, the National Register of 
Historic Places, the PCN must state which historic property might have the potential to be affected by the 
proposed activity or include a vicinity map indicating the location of the historic property. For NWP activities that 
require pre-construction notification, Federal permittees must provide documentation demonstrating compliance 
with section 106 of the National Historic Preservation Act; 

 
(9) For an activity that will occur in a component of the National Wild and Scenic River System, or in a river 
officially designated by Congress as a ‘‘study river’’ for possible inclusion in the system while the river is in an 
official study status, the PCN must identify the Wild and Scenic River or the ‘‘study river’’ (see general condition 
16); and 

 
(10) For an activity that requires permission from the Corps pursuant to 33 U.S.C. 408 because it will alter or 
temporarily or permanently occupy or use a U.S. Army Corps of Engineers federally authorized civil works 
project, the pre-construction notification must include a statement confirming that the project proponent has 
submitted a written request for section 408 permission from the Corps office having jurisdiction over that USACE 
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project. 
(c) Form of Pre-Construction Notification: The standard individual permit application form (Form ENG 4345) may 
be used, but the completed application form must clearly indicate that it is an NWP PCN and must include all of 
the applicable information required in paragraphs (b)(1) through (10) of this general condition. A letter containing 
the required information may also be used. Applicants may provide electronic files of PCNs and supporting 
materials if the district engineer has established tools and procedures for electronic submittals. 

 
(d) Agency Coordination:  (1) The district engineer will consider any comments from Federal and state agencies 
concerning the proposed activity’s compliance with the terms and conditions of the NWPs and the need for 
mitigation to reduce the activity’s adverse environmental effects so that they are no more than minimal. 

 
(2) Agency coordination is required for: (i) All NWP activities that require pre-construction notification and result in 
the loss of greater than 1⁄2-acre of waters of the United States; (ii) NWP 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52 
activities that require pre-construction notification and will result in the loss of greater than 300 linear feet of 
stream bed; (iii) NWP 13 activities in excess of 500 linear feet, fills greater than one cubic yard per running foot, or 
involve discharges of dredged or fill material into special aquatic sites; and (iv) NWP 54 activities in excess of 500 
linear feet, or that extend into the waterbody more than 30 feet from the mean low water line in tidal waters or the 
ordinary high water mark in the Great Lakes. 

 
(3) When agency coordination is required, the district engineer will immediately provide (e.g., via email, facsimile 
transmission, overnight mail, or other expeditious manner) a copy of the complete PCN to the appropriate Federal 
or state offices (FWS, state natural resource or water quality agency, EPA, and, if appropriate, the NMFS). With 
the exception of NWP 37, these agencies will have 10 calendar days from the date the material is transmitted to 
notify the district engineer via telephone, facsimile transmission, or email that they intend to provide substantive, 
site-specific comments. The comments must explain why the agency believes the adverse environmental effects 
will be more than minimal. If so contacted by an agency, the district engineer will wait an additional 15 calendar 
days before making a decision on the preconstruction notification. The district engineer will fully consider agency 
comments received within the specified time frame concerning the proposed activity’s compliance with the terms 
and conditions of the NWPs, including the need for mitigation to ensure the net adverse environmental effects of 
the proposed activity are no more than minimal. The district engineer will provide no response to the resource 
agency, except as provided below. The district engineer will indicate in the administrative record associated with 
each pre-construction notification that the resource agencies’ concerns were considered. For NWP 37, the 
emergency watershed protection and rehabilitation activity may proceed immediately in cases where there is an 
unacceptable hazard to life or a significant loss of property or economic hardship will occur. The district engineer 
will consider any comments received to decide whether the NWP 37 authorization should be modified, suspended, 
or revoked in accordance with the procedures at 33 CFR 330.5. 

 
(4) In cases of where the prospective permittee is not a Federal agency, the district engineer will provide a 
response to NMFS within 30 calendar days of receipt of any Essential Fish Habitat conservation 
recommendations, as required by section 305(b)(4)(B) of the Magnuson-Stevens Fishery Conservation and 
Management Act. 

 
(5) Applicants are encouraged to provide the Corps with either electronic files or multiple copies of 
preconstruction notifications to expedite agency coordination. 

 
B. District Engineer’s Decision. 

 
1. In reviewing the PCN for the proposed activity, the district engineer will determine whether the activity 
authorized by the NWP will result in more than minimal individual or cumulative adverse environmental effects or 
may be contrary to the public interest. If a project proponent requests authorization by a specific NWP, the district 
engineer should issue the NWP verification for that activity if it meets the terms and conditions of that NWP, 
unless he or she determines, after considering mitigation, that the proposed activity will result in more than 
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minimal individual and cumulative adverse effects on the aquatic environment and other aspects of the public 
interest and exercises discretionary authority to require an individual permit for the proposed activity. For a linear 
project, this determination will include an evaluation of the individual crossings of waters of the United States to 
determine whether they individually satisfy the terms and conditions of the NWP(s), as well as the cumulative 
effects caused by all of the crossings authorized by NWP. If an applicant requests a waiver of the 300 linear foot 
limit on impacts to streams or of an otherwise applicable limit, as provided for in NWPs 13, 21, 29, 36, 39, 40, 42, 
43, 44, 50, 51, 52, or 54, the district engineer will only grant the waiver upon a written determination that the NWP 
activity will result in only minimal individual and cumulative adverse environmental effects. For those NWPs that 
have a waivable 300 linear foot limit for losses of intermittent and ephemeral stream bed and a 1⁄2-acre limit (i.e., 
NWPs 21, 29, 39, 40, 42, 43, 44, 50, 51, and 52), the loss of intermittent and ephemeral stream bed, plus any 
other losses of jurisdictional waters and wetlands, cannot exceed 1⁄2- acre. 

 
2. When making minimal adverse environmental effects determinations the district engineer will consider the 
direct and indirect effects caused by the NWP activity. He or she will also consider the cumulative adverse 
environmental effects caused by activities authorized by NWP and whether those cumulative adverse 
environmental effects are no more than minimal. The district engineer will also consider site specific factors, such 
as the environmental setting in the vicinity of the NWP activity, the type of resource that will be affected by the 
NWP activity, the functions provided by the aquatic resources that will be affected by the NWP activity, the degree 
or magnitude to which the aquatic resources perform those functions, the extent that aquatic resource functions 
will be lost as a result of the NWP activity (e.g., partial or complete loss), the duration of the adverse effects 
(temporary or permanent), the importance of the aquatic resource functions to the region (e.g., watershed or 
ecoregion), and mitigation required by the district engineer. If an appropriate functional or condition assessment 
method is available and practicable to use, that assessment method may be used by the district engineer to assist 
in the minimal adverse environmental effects determination. The district engineer may add case-specific special 
conditions to the NWP authorization to address site-specific environmental concerns. 

 
3. If the proposed activity requires a PCN and will result in a loss of greater than 1⁄10-acre of wetlands, the 
prospective permittee should submit a mitigation proposal with the PCN. Applicants may also propose 
compensatory mitigation for NWP activities with smaller impacts, or for impacts to other types of waters (e.g., 
streams). The district engineer will consider any proposed compensatory mitigation or other mitigation measures 
the applicant has included in the proposal in determining whether the net adverse environmental effects of the 
proposed activity are no more than minimal. The compensatory mitigation proposal may be either conceptual or 
detailed. If the district engineer determines that the activity complies with the terms and conditions of the NWP 
and that the adverse environmental effects are no more than minimal, after considering mitigation, the district 
engineer will notify the permittee and include any activity specific conditions in the NWP verification the district 
engineer deems necessary. Conditions for compensatory mitigation requirements must comply with the 
appropriate provisions at 33 CFR 332.3(k). The district engineer must approve the final mitigation plan before the 
permittee commences work in waters of the United States, unless the district engineer determines that prior 
approval of the final mitigation plan is not practicable or not necessary to ensure timely completion of the required 
compensatory mitigation. If the prospective permittee elects to submit a compensatory mitigation plan with the 
PCN, the district engineer will expeditiously review the proposed compensatory mitigation plan. The district 
engineer must review the proposed compensatory mitigation plan within 45 calendar days of receiving a complete 
PCN and determine whether the proposed mitigation would ensure the NWP activity results in no more than 
minimal adverse environmental effects. If the net adverse environmental effects of the NWP activity (after 
consideration of the mitigation proposal) are determined by the district engineer to be no more than minimal, the 
district engineer will provide a timely written response to the applicant. The response will state that the NWP 
activity can proceed under the terms and conditions of the NWP, including any activity-specific conditions added 
to the NWP authorization by the district engineer. 

 
4. If the district engineer determines that the adverse environmental effects of the proposed activity are more 
than minimal, then the district engineer will notify the applicant either: (a) That the activity does not qualify for 
authorization under the NWP and instruct the applicant on the procedures to seek authorization under an 
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individual permit; (b) that the activity is authorized under the NWP subject to the applicant’s submission of a 
mitigation plan that would reduce the adverse environmental effects so that they are no more than minimal; or (c) 
that the activity is authorized under the NWP with specific modifications or conditions. Where the district engineer 
determines that mitigation is required to ensure no more than minimal adverse environmental effects, the activity 
will be authorized within the 45-day PCN period (unless additional time is required to comply with general 
conditions 18, 20, and/or 31, or to evaluate PCNs for activities authorized by NWPs 21, 49, and 50), with activity 
specific conditions that state the mitigation requirements. The authorization will include the necessary conceptual 
or detailed mitigation plan or a requirement that the applicant submit a mitigation plan that would reduce the 
adverse environmental effects so that they are no more than minimal. When compensatory mitigation is required, 
no work in waters of the United States may occur until the district engineer has approved a specific mitigation 
plan or has determined that prior approval of a final mitigation plan is not practicable or not necessary to ensure 
timely completion of the required compensatory mitigation. 

 
C. Further Information 

 
1. District Engineers have authority to determine if an activity complies with the terms and conditions of 
an NWP. 

 
2. NWPs do not obviate the need to obtain other federal, state, or local permits, approvals, or authorizations 
required by law. 

 
3. NWPs do not grant any property rights or exclusive privileges. 

 
4. NWPs do not authorize any injury to the property or rights of others. 

 
5. NWPs do not authorize interference with any existing or proposed Federal project (see general 
condition 31). 

 
D. Definitions 

 
Best management practices (BMPs): Policies, practices, procedures, or structures implemented to mitigate the 
adverse environmental effects on surface water quality resulting from development. BMPs are categorized as 
structural or non-structural. 

 
Compensatory mitigation: The restoration (re-establishment or rehabilitation), establishment (creation), 
enhancement, and/or in certain circumstances preservation of aquatic resources for the purposes of offsetting 
unavoidable adverse impacts which remain after all appropriate and practicable avoidance and minimization has 
been achieved. 

 
Currently serviceable: Useable as is or with some maintenance, but not so degraded as to essentially require 
reconstruction. 

 
Direct effects: Effects that are caused by the activity and occur at the same time and place. 

 
Discharge: The term ‘‘discharge’’ means any discharge of dredged or fill material into waters of the United 
States. 

 
Ecological reference: A model used to plan and design an aquatic habitat and riparian area restoration, 
enhancement, or establishment activity under NWP 27. An ecological reference may be based on the structure, 
functions, and dynamics of an aquatic habitat type or a riparian area type that currently exists in the region where 
the proposed NWP 27 activity is located. Alternatively, an ecological reference may be based on a conceptual 
model for the aquatic habitat type or riparian area type to be restored, enhanced, or established as a result of the 
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proposed NWP 27 activity. An ecological reference takes into account the range of variation of the aquatic habitat 
type or riparian area type in the region. 

 
Enhancement: The manipulation of the physical, chemical, or biological characteristics of an aquatic resource 
to heighten, intensify, or improve a specific aquatic resource function(s). Enhancement results in the gain of 
selected aquatic resource function(s), but may also lead to a decline in other aquatic resource function(s). 
Enhancement does not result in a gain in aquatic resource area. 

 
Ephemeral stream: An ephemeral stream has flowing water only during, and for a short duration after, 
precipitation events in a typical year. Ephemeral stream beds are located above the water table year-round. 
Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of water for 
stream flow. 

 
Establishment (creation): The manipulation of the physical, chemical, or biological characteristics present to 
develop an aquatic resource that did not previously exist at an upland site. Establishment results in a gain in 
aquatic resource area. 

 
High Tide Line: The line of intersection of the land with the water’s surface at the maximum height reached by a 
rising tide. The high tide line may be determined, in the absence of actual data, by a line of oil or scum along 
shore objects, a more or less continuous deposit of fine shell or debris on the foreshore or berm, other physical 
markings or characteristics, vegetation lines, tidal gages, or other suitable means that delineate the general 
height reached by a rising tide.  The line encompasses spring high tides and other high tides that occur with 
periodic frequency but does not include storm surges in which there is a departure from the normal or predicted 
reach of the tide due to the piling up of water against a coast by strong winds such as those accompanying a 
hurricane or other intense storm. 

 
Historic Property: Any prehistoric or historic district, site (including archaeological site), building, structure, or 
other object included in, or eligible for inclusion in, the National Register of Historic Places maintained by the 
Secretary of the Interior. This term includes artifacts, records, and remains that are related to and located within 
such properties. The term includes properties of traditional religious and cultural importance to an Indian tribe or 
Native Hawaiian organization and that meet the National Register criteria (36 CFR part 60). 

 
Independent utility: A test to determine what constitutes a single and complete non-linear project in the Corps 
Regulatory Program. A project is considered to have independent utility if it would be constructed absent the 
construction of other projects in the project area. Portions of a multi-phase project that depend upon other phases 
of the project do not have independent utility. Phases of a project that would be constructed even if the other 
phases were not built can be considered as separate single and complete projects with independent utility. 

 
Indirect effects: Effects that are caused by the activity and are later in time or farther removed in distance, but 
are still reasonably foreseeable. 

 
Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater 
provides water for stream flow. During dry periods, intermittent streams may not have flowing water. Runoff from 
rainfall is a supplemental source of water for stream flow. 

 
Loss of waters of the United States: Waters of the United States that are permanently adversely affected by 
filling, flooding, excavation, or drainage because of the regulated activity. Permanent adverse effects include 
permanent discharges of dredged or fill material that change an aquatic area to dry land, increase the bottom 
elevation of a waterbody, or change the use of a waterbody. The acreage of loss of waters of the United States is 
a threshold measurement of the impact to jurisdictional waters for determining whether a project may qualify for an 
NWP; it is not a net threshold that is calculated after considering compensatory mitigation that may be used to 
offset losses of aquatic functions and services. The loss of stream bed includes the acres or linear feet of stream 
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bed that are filled or excavated as a result of the regulated activity. Waters of the United States temporarily filled, 
flooded, excavated, or drained, but restored to pre-construction contours and elevations after construction, are not 
included in the measurement of loss of waters of the United States. Impacts resulting from activities that do not 
require Department of the Army authorization, such as activities eligible for exemptions under section 404(f) of the 
Clean Water Act, are not considered when calculating the loss of waters of the United States. 

 
Navigable waters: Waters subject to section 10 of the Rivers and Harbors Act of 1899. These waters are defined 
at 33 CFR part 329. 

 
Non-tidal wetland: A non-tidal wetland is a wetland that is not subject to the ebb and flow of tidal waters. Non-
tidal wetlands contiguous to tidal waters are located landward of the high tide line (i.e., spring high tide line). 

 
Open water: For purposes of the NWPs, an open water is any area that in a year with normal patterns of 
precipitation has water flowing or standing above ground to the extent that an ordinary high water mark can be 
determined. Aquatic vegetation within the area of flowing or standing water is either non-emergent, sparse, or 
absent. Vegetated shallows are considered to be open waters. Examples of ‘‘open waters’’ include rivers, streams, 
lakes, and ponds. 

 
Ordinary High Water Mark: An ordinary high water mark is a line on the shore established by the fluctuations of 
water and indicated by physical characteristics, or by other appropriate means that consider the characteristics of 
the surrounding areas. 
 
Perennial stream: A perennial stream has flowing water year-round during a typical year. The water table is 
located above the stream bed for most of the year. Groundwater is the primary source of water for stream flow. 
Runoff from rainfall is a supplemental source of water for stream flow. 

 
Practicable: Available and capable of being done after taking into consideration cost, existing technology, and 
logistics in light of overall project purposes. 

 
Pre-construction notification: A request submitted by the project proponent to the Corps for confirmation that a 
particular activity is authorized by nationwide permit. The request may be a permit application, letter, or similar 
document that includes information about the proposed work and its anticipated environmental effects. 
Preconstruction notification may be required by the terms and conditions of a nationwide permit, or by regional 
conditions. A pre-construction notification may be voluntarily submitted in cases where preconstruction 
notification is not required and the project proponent wants confirmation that the activity is authorized by 
nationwide permit. 

 
Preservation: The removal of a threat to, or preventing the decline of, aquatic resources by an action in or near 
those aquatic resources. This term includes activities commonly associated with the protection and maintenance 
of aquatic resources through the implementation of appropriate legal and physical mechanisms. Preservation 
does not result in a gain of aquatic resource area or functions. 

 
Protected tribal resources: Those natural resources and properties of traditional or customary religious or 
cultural importance, either on or off Indian lands, retained by, or reserved by or for, Indian tribes through treaties, 
statutes, judicial decisions, or executive orders, including tribal trust resources. 

 
Re-establishment: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of 
returning natural/historic functions to a former aquatic resource. Reestablishment results in rebuilding a former 
aquatic resource and results in a gain in aquatic resource area and functions. 

 
Rehabilitation: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of 
repairing natural/historic functions to a degraded aquatic resource. Rehabilitation results in a gain in aquatic 
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resource function, but does not result in a gain in aquatic resource area. 
 
Restoration: The manipulation of the physical, chemical, or biological characteristics of a site with the goal of 
returning natural/historic functions to a former or degraded aquatic resource. For the purpose of tracking net gains 
in aquatic resource area, restoration is divided into two categories: Reestablishment and rehabilitation. 

 
Riffle and pool complex: Riffle and pool complexes are special aquatic sites under the 404(b)(1) Guidelines. 
Riffle and pool complexes sometimes characterize steep gradient sections of streams. Such stream sections are 
recognizable by their hydraulic characteristics. The rapid movement of water over a course substrate in riffles 
results in a rough flow, a turbulent surface, and high dissolved oxygen levels in the water. Pools are deeper areas 
associated with riffles. A slower stream velocity, a streaming flow, a smooth surface, and a finer substrate 
characterize pools. 
 
Riparian areas: Riparian areas are lands next to streams, lakes, and estuarine-marine shorelines. Riparian 
areas are transitional between terrestrial and aquatic ecosystems, through which surface and subsurface 
hydrology connects riverine, lacustrine, estuarine, and marine waters with their adjacent wetlands, non-wetland 
waters, or uplands. Riparian areas provide a variety of ecological functions and services and help improve or 
maintain local water quality. (See general condition 23.) 

 
Shellfish seeding: The placement of shellfish seed and/or suitable substrate to increase shellfish production. 
Shellfish seed consists of immature individual shellfish or individual shellfish attached to shells or shell fragments 
(i.e., spat on shell). Suitable substrate may consist of shellfish shells, shell fragments, or other appropriate 
materials placed into waters for shellfish habitat. 

 
Single and complete linear project: A linear project is a project constructed for the purpose of getting people, 
goods, or services from a point of origin to a terminal point, which often involves multiple crossings of one or 
more waterbodies at separate and distant locations. The term ‘‘single and complete project’’ is defined as that 
portion of the total linear project proposed or accomplished by one owner/developer or partnership or other 
association of owners/developers that includes all crossings of a single water of the United States (i.e., a single 
waterbody) at a specific location. For linear projects crossing a single or multiple waterbodies several times at 
separate and distant locations, each crossing is considered a single and complete project for purposes of NWP 
authorization. However, individual channels in a braided stream or river, or individual arms of a large, irregularly 
shaped wetland or lake, etc., are not separate waterbodies, and crossings of such features cannot be considered 
separately. 

 
Single and complete non-linear project: For non-linear projects, the term ‘‘single and complete project’’ is 
defined at 33 CFR 330.2(i) as the total project proposed or accomplished by one owner/developer or partnership 
or other association of owners/developers. A single and complete non-linear project must have independent utility 
(see definition of ‘‘independent utility’’). Single and complete non-linear projects may not be ‘‘piecemealed’’ to 
avoid the limits in an NWP authorization. Stormwater management: Stormwater management is the mechanism 
for controlling stormwater runoff for the purposes of reducing downstream erosion, water quality degradation, and 
flooding and mitigating the adverse effects of changes in land use on the aquatic environment. 
 
Stormwater management facilities: Stormwater management facilities are those facilities, including but not 
limited to, stormwater retention and detention ponds and best management practices, which retain water for a 
period of time to control runoff and/or improve the quality (i.e., by reducing the concentration of nutrients, 
sediments, hazardous substances and other pollutants) of stormwater runoff. 

 
Stream bed: The substrate of the stream channel between the ordinary high water marks. The substrate may 
be bedrock or inorganic particles that range in size from clay to boulders. Wetlands contiguous to the stream 
bed, but outside of the ordinary high water marks, are not considered part of the stream bed. 
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Stream channelization: The manipulation of a stream’s course, condition, capacity, or location that causes more 
than minimal interruption of normal stream processes. A channelized stream remains a water of the United 
States. 

 
Structure: An object that is arranged in a definite pattern of organization. Examples of structures include, without 
limitation, any pier, boat dock, boat ramp, wharf, dolphin, weir, boom, breakwater, bulkhead, revetment, riprap, 
jetty, artificial island, artificial reef, permanent mooring structure, power transmission line, permanently moored 
floating vessel, piling, aid to navigation, or any other manmade obstacle or obstruction. 

 
Tidal wetland: A tidal wetland is a jurisdictional wetland that is inundated by tidal waters. Tidal waters rise and 
fall in a predictable and measurable rhythm or cycle due to the gravitational pulls of the moon and sun. Tidal 
waters end where the rise and fall of the water surface can no longer be practically measured in a predictable 
rhythm due to masking by other waters, wind, or other effects. Tidal wetlands are located channelward of the 
high tide line. 

 
Tribal lands: Any lands title to which is either: (1) Held in trust by the United States for the benefit of any 
Indian tribe or individual; or (2) held by any Indian tribe or individual subject to restrictions by the United States 
against alienation. 

 
Tribal rights: Those rights legally accruing to a tribe or tribes by virtue of inherent sovereign authority, 
unextinguished aboriginal title, treaty, statute, judicial decisions, executive order or agreement, and that give 
rise to legally enforceable remedies. 

 
Vegetated shallows: Vegetated shallows are special aquatic sites under the 404(b)(1) Guidelines. They are areas 
that are permanently inundated and under normal circumstances have rooted aquatic vegetation, such as 
seagrasses in marine and estuarine systems and a variety of vascular rooted plants in freshwater systems. 

 
Waterbody: For purposes of the NWPs, a waterbody is a jurisdictional water of the United States. If a wetland is 
adjacent to a waterbody determined to be a water of the United States, that waterbody and any adjacent wetlands 
are considered together as a single aquatic unit (see 33 CFR 328.4(c)(2)). Examples of ‘‘waterbodies’’ include 
streams, rivers, lakes, ponds, and wetlands. 
 

 
 
 

ADDITIONAL INFORMATION 
 
Information about the U.S. Army Corps of Engineers regulatory program, including nationwide permits, may also 
be accessed at http://www.swt.usace.army.mil/Missions/Regulatory.aspx or 
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx 
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SP-14 TECHNICAL REQUIREMENTS AND SPECIFICATIONS 
 

PIPE CULVERTS AND CULVERT END TREATMENTS 
 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

A. This specification covers all labor, materials, equipment, and services 

necessary to complete the installation of pipe culverts and culvert end 

treatments. 

 

1.2 REFERENCES 

A. ASTM F2881 – Standard Specification for 12 to 60 in. Polypropylene 

(PP) Dual Wall Pipe and Fittings for Non-Pressure Storm Sewer 

Applications 

B. AASHTO M330 – Standard Specification for Polypropylene Pipe, (12 to 

60 in.) Diameter 

C. Oklahoma Department of Transportation (ODOT) – 2019 Standard 

Specifications 

 

1.3 MATERIAL 

A. PIPE CULVERTS 

1. The contractor shall use ADS HP Storm pipe, a dual wall 

polypropylene pipe, or an engineer approved equivalent. The pipe 

culverts shall conform to ASTM F2881 or AASHTO M330, ODOT 

specification number 613(EE), and be suitable for HS-20 loading. 

B. SINGLE PIPE CULVERT END TREATMENTS 

1. The single pipe culvert end treatments shall conform to ODOT 

specification number 613(M). The culvert end treatments shall 

match ODOT sheet number R-26 and standard detail CET4S-3. 

C. DOUBLE PIPE CULVERT END TREATMENTS 

1. The double pipe culvert end treatments shall conform to ODOT 

specification number 613(M). The culvert end treatments shall 

match ODOT sheet number R-28 and standard detail CET4D-3. 

D. REINFORCED RUBBERIZED MASTIC BANDS 

1. The contractor shall use MarMac Dissimilar pipe coupler, or an 

engineer approved equivalent. The coupler shall be used to join the 

polypropylene pipe and culvert end treatment. 

 

1.4  CULVERT END TREATMENT TYPES 

A. Single Pipe Installation Culvert End Treatment shall be constructed as 

type A4 for an 18-inch round pipe as shown in ODOT sheet number R-

26 and standard detail CET4S-3. 

B. Double Pipe Installation Culvert End Treatment shall be constructed as 

type AA4 for two (2) 18-inch round pipes as shown in ODOT sheet 

number R-28 and standard detail CET4D-3. 
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