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ADDENDUM NO. 1 
JULY 21, 2015 
PREPARED BY SCHMIDT ASSOCIATES FOR: 
WILLOW SLOUGH SHOOTING RANGE 
INDIANA DEPARTMENT OF NATURAL RESOURCES 

PART 1 - CHANGES TO THE PROJECT MANUAL 

Modifications described herein shall be incorporated in the Project Manual. All other Work shall remain 
unchanged. 

This Addendum consists of 4 Addendum page(s) and the following attachments totaling 25 pages: 
• Specification Section 101400 “Signage”. 
• Specification Section 334100 “Storm Utility Drainage Piping. 
• Specification Section 334600 “Subdrainage”. 

Acknowledge receipt of this Addendum by inserting its number on the Bid Form. Failure to do so may 
subject the Bid to disqualification. This Addendum is part of the Contract Documents. 

1.1 DIVISION 01 – GENERAL REQUIREMENTS 

A. Section 012100 “ALLOWANCES” 

1. DELETE article 1.7 in its entirety. There will be no liquidated damages for this Project. 

2. DELETE paragraph 3.3.A in its entirety. There will be no Superior Time Management 
Allowance for this Project. 

B. Section 012300 “ALTERNATES” 

1. MODIFY Paragraph 3.1.D.1 as follows: 

“Provide all labor, equipment, and materials necessary to construct the movable Porta-
ble Seats and Rifle Benchrests, per details 3A/CL502 and 4ACL502 respectively, as indi-
cated.” 

1.2 DIVISION 10 – SPECIALTIES 

A. Section 101400 “SIGNAGE” 

1. ADD attached entire Section. 
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1.3 DIVISION 31 – EARTHWORK 

A. Section 312000 “EARTH MOVING” 

1. MODIFY paragraph 3.16.A.1 as follows: 
 
“If there is an excess of soil after Construction is complete, the Contractor may stockpile 
excess soil onsite within the property limits of the Willow Slough Fish & Wildlife Area. 
The Contractor shall include all costs of transporting, stockpiling, grading for proper 
drainage, and seeding for stabilization. Stockpile location shall be as directed by the 
Owner.” 

2. MODIFY paragraph 3.16.A.2 as follows:  
 
“If additional soil is needed to meet the indicated grade elevations, the Contractor shall 
borrow soil from within the property limits of the Willow Slough Fish & Wildlife Area. 
The Contractor shall be responsible for excavating, transporting, and regrading/seeding 
the borrow area to allow for proper drainage and soil stabilization. Borrow location shall 
be as directed by the Owner.”  

B. Section 313100 “SOIL TREATMENT” 

1. DELETE AND REPLACE Paragraph 4.1.A. as follows: 

“Stabilization/Treatment costs shall include all labor, equipment, and materials re-
quired. All costs shall be included in the Base Bid in accordance with the areas of treat-
ment indicated on the Drawings.” 

C. Section 313111 “EXCAVATION, SCREENING, AND RECYCLING OF LEAD FRAGMENTS” 

1. DELETE AND REPLACE Paragraphs 4.1.A. and B. as follows: 
 
“Excavation, screening, and recycling of lead fragments costs shall include all labor, 
equipment, and materials required. All costs shall be included in the Base Bid in 
accordance with the areas of treatment indicated on the Drawings.”  

1.4 DIVISION 33 - UTILITIES 

A. Section 332100 “WATER SUPPLY WELLS” 

1. DELETE AND REPLACE Paragraph 1.5.A as follows: 

“Bidder shall include in their Base Bid all labor, equipment, and materials for a complete 
and operational well, including testing and permitting, based on the requirements in this 
sections and as follows:” 

2. MODIFY the second sentence of Paragraph 1.5.A.1 as follows: 
 
“If water supply well depths vary from quantities assumed, the Contract sum will be 
adjusted according to a negotiated amount between the Owner and Contractor in 



S c h m id t  A s s o c ia t e s ,  I n c .  
S A I  P r o j e c t  2 0 1 4 - 0 3 8 . W S R  

W i l lo w  S lo u g h  S h o o t in g  R a n g e  

 

A D D E N D U M  N O .  1  3  
 

accordance with reasonable, current pricing for such work and in accordance with the 
General Conditions Article 12.”  

3. DELETE article 1.6 “UNIT PRICES” in its entirety. 

B. Section 334100 “STORM UTILITY DRAINAGE PIPING” 

1. REPLACE section 334100 in its entirety with the attached edited version. 

C. Section 334600 “SUBDRAINAGE” 

1. REPLACE section 334600 in its entirety with the attached edited version. 

PART 2 - CHANGES TO THE DRAWINGS 

Modifications described herein shall be incorporated in the Drawings. All other Work shall remain un-
changed. 

2.1 C-SERIES DRAWINGS 

A. Drawing Number CD101 “SITE DEMOLITION PLAN” 

1. Change the four call out notes “24” on the plan, west of the parking area, to note 23. 

B. Drawing Number CL101 “SITE LAYOUT PLAN” 

1. Change the detail reference for note 7 and 10 to 3B/CL502. 

2. Change the detail reference for note 9 to 5B/CL502.  

3. Change the note and detail reference for note 30 as follows: 
 
“30 – Alternate Bid: Movable Rifle Benchrest, See Detail 4A/CL502.”  

4. Change the note and detail reference for not 30 as follows: 
 
“31 – Base Bid: Fixed Pistol Bench, See Detail 2A/CL502. Alternate Bid: Portable Seats, 
See Detail 3A/CL502.” 

5. Modify note  

C. Drawing Number CL401 “RANGE ELEVATIONS AND SECTIONS” 

1. ADD the following general note: 
 
“All precast concrete baffles down range of the firing line, including column lines 4 and 
beyond, shall be painted on all exposed surfaces (top and bottom sides and front and 
back edges) with flat black exterior grade, latex/acrylic paint.” 
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D. Drawing Number CL501 “SITE DETAILS” 

1. DELETE Details 2D, 5B, 6B, and 6E in their entirety. These signs will be by Owner. 

E. Drawing Number CL502 “SITE DETAIL” 

1. For details 2A and 2C, the thickened slab dimensions are shown for reference only. 
Thickened slab requirements shall be as indicated on the Structural CS series sheets. 

END OF ADDENDUM 1 

PRE-BID ATTENDANCE 

The following Pre-Bid Sign-In Sheet is being made available to Bidders for informational purposes only 
and is not a part of the Addendum.  

PRE-BID QUESTIONS AND RESPONSES: 

Q: Can Bidders deliver or mail their bids and then follow up before bidding electronically with a revised 
Bid? 

A: No. Only bids in envelopes, as required, will be accepted and opened. Bidders should carefully read 
through the Instruction to Bidders and General Conditions of the Contract. 

Q: Do subcontractors providing more than $150,000 of work have to be certified per state require-
ments prior to bidding or prior to construction? 

A: All Contractors, rather prime or sub, shall meet all certification requirements prior to Bidding. 

Q: Can the Contractor use soils on site for borrow material or a location on site to stockpile excess ma-
terial? 

A: See response to this question within this addendum under section 312000. 

Q: Can the Contractor burn demolished materials on site? 

A: Yes, as long as this is appropriately controlled, the proper items are being burned, and this is coordi-
nated carefully with the Owner. 
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SECTION 101400 - SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Plaques. 

B. Related Sections include the following: 

1. Division 01 Section "Temporary Facilities and Controls" for temporary Project 
identification signs and for temporary information and directional signs. 

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for labels, tags, 
and nameplates for plumbing systems and equipment. 

3. Division 26 Sections for electrical service and connections for illuminated signs. 
4. Division 26 Section "Identification for Electrical Systems" for labels, tags, and 

nameplates for electrical equipment. 
5. Division 26 Section "Interior Lighting" for illuminated Exit signs. 

1.3 DEFINITIONS 

A. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance 
Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and 
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines." 

1.4 ACTION SUBMITTALS 

A. Shop Drawings with Sign Schedule: 

1. Shop Drawings:  Show fabrication and installation details for signs. 

a. Show sign mounting heights, locations of supplementary supports to be provided 
by others, and accessories. 

b. Provide message list, typestyles, graphic elements, including tactile characters 
and Braille, and layout for each sign. 
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2. Sign Schedule:  Use same designations indicated on Drawings. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of products. 

B. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products 
similar to those required for this Project and whose products have a record of successful 
in-service performance. 

C. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single 
manufacturer. 

D. Regulatory Requirements:  Comply with applicable provisions in ADA-ABA Accessibility 
Guidelines and ICC/ANSI A117.1. 

1.6 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 
conditions permit installation of signs in exterior locations to be performed according to 
manufacturers' written instructions and warranty requirements. 

B. Field Measurements:  Verify recess openings by field measurements before fabrication and 
indicate measurements on Shop Drawings. 

1.7 COORDINATION 

A. Coordinate placement of anchorage devices with templates for installing signs. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of signs that fail in materials or workmanship within specified warranty 
period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of metal finishes beyond normal weathering. 
b. Deterioration of embedded graphic image colors. 

2. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Aluminum Castings:  ASTM B 26/B 26M, of alloy and temper recommended by sign 
manufacturer for casting process used and for use and finish indicated. 

2.2 PLAQUES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide Standard ADA 
Restroom Plaques as manufactured by Gemini Inc. or a comparable product by one of the 
following: 

1. essential architectural signs, inc. 
2. Metal Arts; Div. of L&H Mfg. Co. 
3. Mills Manufacturing Company. 
4. Sign Solutions 

C. Cast Plaques:  Provide castings free of pits, scale, sand holes, and other defects, as follows: 

1. Plaque Material:  Aluminum. 
2. Size: 7" x 8.5" x 0.25" 
3. Background Texture:  Manufacturer's standard stipple texture. 
4. Border Style:  Plain bevel . 
5. Mounting:  Concealed studs for substrates encountered. 
6. Style:  Provide Style 'F' at Women's Restroom A104; Style 'H' at Men's Restroom A106. 

2.3 ACCESSORIES 

A. Anchors and Inserts:  Provide nonferrous-metal or hot-dip galvanized anchors and inserts for 
exterior installations and elsewhere as required for corrosion resistance.  Use toothed steel 
or lead expansion-bolt devices for drilled-in-place anchors.  Furnish inserts, as required, to be 
set into concrete or masonry work. 

2.4 FABRICATION 

A. General:  Provide manufacturer's standard signs of configurations indicated. 

1. Welded Connections:  Comply with AWS standards for recommended practices in shop 
welding.  Provide welds behind finished surfaces without distortion or discoloration of 
exposed side.  Clean exposed welded surfaces of welding flux and dress exposed and 
contact surfaces. 
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2. Mill joints to tight, hairline fit.  Form joints exposed to weather to exclude water 
penetration. 

3. Preassemble signs in the shop to greatest extent possible.  Disassemble signs only as 
necessary for shipping and handling limitations.  Clearly mark units for reassembly and 
installation, in location not exposed to view after final assembly. 

4. Conceal fasteners if possible; otherwise, locate fasteners where they will be 
inconspicuous. 

2.5 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable 
variations in the same piece are not acceptable.  Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of work. 

B. Verify that items are sized and located to accommodate signs. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Locate signs and accessories where indicated, using mounting methods of types described and 
complying with manufacturer's written instructions. 

1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion 
and other defects in appearance. 

B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where 
more stringent requirements apply. 



Schmidt Associates, Inc. 2014-038.WSR - Willow Slough Shooting 
Range 

 

SIGNAGE  101400 - 5 
 

3.3 CLEANING AND PROTECTION 

A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  
Protect signs from damage until acceptance by Owner. 

END OF SECTION 101400 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 
2. Nonpressure transition couplings. 
3. Cleanouts. 
4. Manholes. 
5. Catch basins. 

1.3 DEFINITIONS 

A. FRP:  Fiberglass-reinforced plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data with Shop Drawings: 

1. Product Data:  For each type of product indicated. 
2. Shop Drawings: 

a. Manholes:  Include plans, elevations, sections, details, frames, and covers. 
b. Catch basins stormwater inlets .  Include plans, elevations, sections, details, 

frames, covers, and grates. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect pipe, pipe fittings, and seals from dirt and damage. 

B. Handle manholes according to manufacturer's written rigging instructions. 

C. Handle catch basins and according to manufacturer's written rigging instructions. 
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1.6 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary service according to requirements indicated: 

1. Notify Architect no fewer than two days in advance of proposed interruption of service. 
2. Do not proceed with interruption of service without Architect's written permission. 

PART 2 - PRODUCTS 

2.1 PE PIPE AND FITTINGS 

A. Corrugated PE Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500):  AASHTO M 294M, 
Type S, with smooth waterway for coupling joints. 

1. Soiltight Couplings:  AASHTO M 294M, corrugated, matching pipe and fittings. 

2.2 PVC PIPE AND FITTINGS 

A. PVC Profile Sewer Piping: 

1. Pipe:  ASTM F 794, PVC profile, gravity sewer pipe with bell-and-spigot ends for 
gasketed joints. 

2. Fittings:  ASTM D 3034, PVC with bell ends. 
3. Gaskets:  ASTM F 477, elastomeric seals. 

2.3 CONCRETE PIPE AND FITTINGS 

A. Reinforced-Concrete Sewer Pipe and Fittings:  ASTM C 76 (ASTM C 76M). 

1. tongue-and-groove ends and   
2. Class III, Wall B . 

2.4 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground nonpressure piping.  Include ends of same sizes as piping to be joined, 
and corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Unshielded, Flexible Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
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a. Fernco Inc. 
b. Logan Clay Pipe. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 
d. NDS Inc. 

2. Description:  Elastomeric sleeve with stainless-steel shear ring and 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

2.5 CLEANOUTS 

A. Cast-Iron Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following : 

a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R.  Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 

2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and 
round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or 
spigot connection and countersunk, tapered-thread, brass closure plug. 

3. Top-Loading Classification(s):  Heavy Duty. 
4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe 

and fittings. 

2.6 MANHOLES 

A. Standard Precast Concrete Manholes: 

1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth 
indicated, with provision for sealant joints. 

2. Diameter:  48 inches (1200 mm) minimum unless otherwise indicated. 
3. Ballast:  Increase thickness of precast concrete sections or add concrete to base 

section as required to prevent flotation. 
4. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch (102-mm) 

minimum thickness for walls and base riser section, and separate base slab or base 
section with integral floor. 

5. Riser Sections:  4-inch (102-mm) minimum thickness, and lengths to provide depth 
indicated. 

6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 
indicated, and top of cone of size that matches grade rings. 

7. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
8. Steps:  Individual FRP steps or FRP ladder, wide enough to allow worker to place both 

feet on one step and designed to prevent lateral slippage off step.  Cast or anchor 
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steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total 
depth from floor of manhole to finished grade is less than 60 inches (1500 mm). 

9. Adjusting Rings:  Interlocking HDPE rings with level or sloped edge in thickness and 
diameter matching manhole frame and cover, and of height required to adjust manhole 
frame and cover to indicated elevation and slope.  Include sealant recommended by 
ring manufacturer. 

10. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, 
to match diameter of manhole frame and cover, and height as required to adjust 
manhole frame and cover to indicated elevation and slope. 

B. Manhole Frames and Covers: 

1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser with 
4-inch- (102-mm-) minimum width flange and 26-inch- (660-mm-) diameter cover.  
Include indented top design with lettering cast into cover, using wording equivalent to 
"STORM SEWER." 

2. Material:  ASTM A 536, Grade 60-40-18 ductile iron unless otherwise indicated. 

2.7 CATCH BASINS 

A. Standard Precast Concrete Catch Basins: 

1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth 
indicated, with provision for sealant joints. 

2. Base Section:  6-inch (150-mm) minimum thickness for floor slab and 4-inch (102-mm) 
minimum thickness for walls and base riser section, and separate base slab or base 
section with integral floor. 

3. Riser Sections:  4-inch (102-mm) minimum thickness, 48-inch (1200-mm) diameter, 
and lengths to provide depth indicated. 

4. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 
indicated.  Top of cone of size that matches grade rings. 

5. Joint Sealant:  ASTM C 990 (ASTM C 990M), bitumen or butyl rubber. 
6. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape 

matching catch basin frame and grate.  Include sealant recommended by ring 
manufacturer. 

7. Grade Rings:  Include two or three reinforced-concrete rings, of 6- to 9-inch (150- to 
225-mm) total thickness, that match 24-inch- (610-mm-) diameter frame and grate. 

8. Steps:  Individual FRP steps or FRP ladder , wide enough to allow worker to place both 
feet on one step and designed to prevent lateral slippage off step.  Cast or anchor 
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals.  Omit steps if total 
depth from floor of catch basin to finished grade is less than 60 inches (1500 mm). 

9. Pipe Connectors:  ASTM C 923 (ASTM C 923M), resilient, of size required, for each pipe 
connecting to base section. 

B. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural 
loading.  Include flat grate with small square or short-slotted drainage openings. 
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1. Size:  24 by 24 inches (610 by 610 mm) minimum unless otherwise indicated. 
2. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location 
and arrangement of underground storm drainage piping.  Location and arrangement of 
piping layout take into account design considerations.  Install piping as indicated, to extent 
practical.  Where specific installation is not indicated, follow piping manufacturer's written 
instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, 
sleeves, and couplings according to manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 
connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of 
pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use 
pipe-jacking process of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping with 36-inch (915-mm) minimum cover. 
2. Install PE corrugated sewer piping according to ASTM D 2321. 
3. Install PVC profile gravity sewer piping according to ASTM D 2321 and ASTM F 1668. 
4. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 
2. Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-seal 
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joints or ASTM F 794 for gasketed joints. 
3. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 

Manual" for rubber-gasketed joints. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron 
soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser 
extensions to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

B. Set cleanout frames and covers in concrete pavement and roads with tops flush with 
pavement surface. 

3.5 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Where specific manhole construction is not indicated, follow manhole manufacturer's written 
instructions. 

D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  
Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated. 

3.6 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 

B. Set frames and grates to elevations indicated. 

3.7 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified 
in Division 22 Section "Facility Storm Drainage Piping." 

B. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections.  Remove 
section of existing pipe; install wye fitting into existing piping; and encase entire wye 
fitting, plus 6-inch (150-mm) overlap, with not less than 6 inches (150 mm) of concrete 
with 28-day compressive strength of 3000 psi (20.7 MPa). 

2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 
500).  Remove section of existing pipe, install wye fitting into existing piping, and 
encase entire wye with not less than 6 inches (150 mm) of concrete with 28-day 
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compressive strength of 3000 psi (20.7 MPa). 
3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to 

underground manholes and structures by cutting into existing unit and creating an 
opening large enough to allow 3 inches (76 mm) of concrete to be packed around 
entering connection.  Cut end of connection pipe passing through pipe or structure 
wall to conform to shape of and be flush with inside wall unless otherwise indicated.  
On outside of pipe, manhole, or structure wall, encase entering connection in 6 inches 
(150 mm) of concrete for minimum length of 12 inches (300 mm) to provide additional 
support of collar from connection to undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi 
(20.7 MPa) unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing concrete 
and piping materials. 

4. Protect existing piping, manholes, and structures to prevent concrete or debris from 
entering while making tap connections.  Remove debris or other extraneous material 
that may accumulate. 

C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to 
piping rating may be used in applications below unless otherwise indicated. 

1. Use nonpressure-type flexible couplings where required to join gravity-flow, 
nonpressure sewer piping unless otherwise indicated. 

a. Unshielded flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 
c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 

2. Use pressure-type pipe couplings for force-main joints. 

3.8 CLOSING ABANDONED STORM DRAINAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain 
in place.  Include closures strong enough to withstand hydrostatic and earth pressures that 
may result after ends of abandoned piping have been closed.  Use either procedure below: 

1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry 
bulkheads. 

2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable 
methods suitable for size and type of material being closed.  Do not use wood plugs. 

B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required 
and use one procedure below: 

1. Remove manhole or structure and close open ends of remaining piping. 
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2. Remove top of manhole or structure down to at least 36 inches (915 mm)  below final 
grade.  Fill to within 12 inches (300 mm) of top with stone, rubble, gravel, or 
compacted dirt.  Fill to top with concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.9 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 
occurred.  Inspect after approximately 24 inches (610 mm) of backfill is in place, and again at 
completion of Project. 

1. Submit separate reports for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 
4. Submit separate report for each test. 
5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities 

having jurisdiction, UNI-B-6, and the following: 

a. Exception:  Piping with soiltight joints unless required by authorities having 
jurisdiction. 

b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924 (ASTM C 924M). 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 
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3.10 CLEANING 

A. Clean interior of piping of dirt and superfluous materials.  Flush with potable water.  

END OF SECTION 334100 
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SECTION 334600 - SUBDRAINAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes subdrainage systems for the following: 

1. Foundations. 
2. Perimeter Drain for Sanitary Septic System. 

1.3 DEFINITIONS 

A. PE:  Polyethylene plastic. 

B. PVC:  Polyvinyl chloride plastic. 

C. Subdrainage:  Drainage system that collects and removes subsurface or seepage water. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For the following: 

1. Perforated-wall pipe and fittings. 
2. Solid-wall pipe and fittings. 
3. Drainage panels. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the manufacturers specified. 
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2.2 PIPING MATERIALS 

A. Refer to the "Piping Applications" Article in Part 3 for applications of pipe, tube, fitting, and 
joining materials. 

2.3 PERFORATED-WALL PIPES AND FITTINGS 

A. Perforated PE Pipe and Fittings: 

1. NPS 6 (DN 150) and Smaller:  ASTM F 405 or AASHTO M 252, Type CP; corrugated, for 
coupled joints. 

2. NPS 8 (DN 200) and Larger:  ASTM F 667; AASHTO M 252, Type CP; or AASHTO M 294, 
Type CP; corrugated; for coupled joints. 

3. Couplings:  Manufacturer's standard, band type. 

B. Perforated PVC Sewer Pipe and Fittings:  ASTM D 2729, bell-and-spigot ends, for loose joints. 

2.4 SOLID-WALL PIPES AND FITTINGS 

A. PE Drainage Tubing and Fittings:  AASHTO M 252, Type S, corrugated, with smooth waterway, 
for coupled joints. 

1. Couplings:  AASHTO M 252, corrugated, band type, matching tubing and fittings. 

B. PE Pipe and Fittings:  AASHTO M 294, Type S, corrugated, with smooth waterway, for coupled 
joints. 

1. Couplings:  AASHTO M 294, corrugated, band type, matching tubing and fittings. 

C. PVC Sewer Pipe and Fittings:  ASTM D 3034, SDR 35, bell-and-spigot ends, for gasketed joints. 

1. Gaskets:  ASTM F 477, elastomeric seal. 

2.5 SPECIAL PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground nonpressure piping.  Include ends of same sizes as piping to be joined 
and corrosion-resistant metal tension band and tightening mechanism on each end. 

1. Sleeve Materials: 

a. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
b. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

2. Unshielded Flexible Couplings:  Elastomeric sleeve with stainless-steel shear ring and 
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corrosion-resistant metal tension band and tightening mechanism on each end. 
3. Shielded Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with 

full-length, corrosion-resistant outer shield and corrosion-resistant metal tension band 
and tightening mechanism on each end. 

2.6 CLEANOUTS 

A. Cast-Iron Cleanouts:  ASME A112.36.2M; with round-flanged, cast-iron housing; and secured, 
scoriated, Medium-Duty Loading class, cast-iron cover.  Include cast-iron ferrule and 
countersunk, brass cleanout plug. 

2.7 DRAINAGE PANELS 

A. Fabric-Covered Insulated Drainage Panels:  Extruded PS board insulation complying with 
ASTM C 578; fabricated with shiplap or tongue-and-groove edges and with one side having 
grooved drainage channels; faced with geotextile filter fabric. 

1. Manufacturers: 

a. Dow Chemical Company (The). 
b. Owens Corning. 
c. T. Clear Corporation. 

2.8 SOIL MATERIALS 

A. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in Division 
31 Section "Earth Moving." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and areas for suitable conditions where subdrainage systems are to be 
installed. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 
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3.3 PIPING APPLICATIONS 

A. Underground Subdrainage Piping: 

1. Perforated PE pipe and fittings, couplings, and coupled joints. 
2. Perforated PVC sewer pipe and fittings for loose, bell-and-spigot joints. 

B. Header Piping: 

1. PE drainage tubing and fittings, couplings, and coupled joints. 
2. PVC sewer pipe and fittings, couplings, and coupled joints. 

3.4 CLEANOUT APPLICATIONS 

A. In Underground Subdrainage Piping: 

1. At Grade in Earth:  Cast-iron cleanouts. 

3.5 FOUNDATION DRAINAGE INSTALLATION 

A. Place impervious fill material on subgrade adjacent to bottom of footing after concrete footing 
forms have been removed.  Place and compact impervious fill to dimensions indicated, but 
not less than 6 inches (150 mm) deep and 12 inches (300 mm) wide. 

B. Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric, 
to compacted depth of not less than 4 inches (100 mm). 

C. Install drainage piping as indicated in Part 3 "Piping Installation" Article for foundation 
subdrainage. 

D. Add drainage course to width of at least 6 inches (150 mm) on side away from wall and to top 
of pipe to perform tests. 

E. After satisfactory testing, cover drainage piping to width of at least 6 inches (150 mm) on side 
away from footing and above top of pipe to within 12 inches (300 mm) of finish grade. 

F. Place initial backfill material over compacted drainage course .  Place material in loose-depth 
layers not exceeding 6 inches (150 mm).  Thoroughly compact each layer.  Final backfill to 
finish elevations and slope away from building. 

3.6 PIPING INSTALLATION 

A. Install piping beginning at low points of system, true to grades and alignment indicated, with 
unbroken continuity of invert.  Bed piping with full bearing in filtering material.  Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written instructions and 
other requirements indicated. 
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1. Foundation Subdrainage:  Install piping pitched down in direction of flow, at a 
minimum slope of 0.5 percent and with a minimum cover of 36 inches (915 mm), unless 
otherwise indicated. 

2. Lay perforated pipe with perforations down. 
3. Excavate recesses in trench bottom for bell ends of pipe.  Lay pipe with bells facing 

upslope and with spigot end entered fully into adjacent bell. 

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes and 
fittings being connected.  Reduction of pipe size in direction of flow is prohibited. 

C. Install PE piping according to ASTM D 2321. 

D. Install PVC piping according to ASTM D 2321. 

3.7 PIPE JOINT CONSTRUCTION 

A. Join PE pipe, tubing, and fittings with couplings for soil-tight joints according to AASHTO's 
"Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint Properties." 

B. Join perforated, PE pipe and fittings with couplings for soil-tight joints according to AASHTO's 
"Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint Properties"; 
or according to ASTM D 2321. 

C. Join PVC pipe and fittings according to ASTM D 3034 with elastomeric seal gaskets according to 
ASTM D 2321. 

D. Join perforated PVC pipe and fittings according to ASTM D 2729, with loose bell-and-spigot 
joints. 

E. Special Pipe Couplings:  Join piping made of different materials and dimensions with special 
couplings made for this application.  Use couplings that are compatible with and fit materials 
and dimensions of both pipes. 

3.8 CLEANOUT INSTALLATION 

A. Cleanouts for Foundation Subdrainage: 

1. Install cleanouts from piping to grade.  Locate cleanouts at beginning of piping run and 
at changes in direction.  Install fittings so cleanouts open in direction of flow in piping. 

2. In nonvehicular-traffic areas, use NPS 4 (DN 100) cast-iron pipe and fittings for piping 
branch fittings and riser extensions to cleanout.  Set cleanout frames and covers in a 
cast-in-place concrete anchor, 12 by 12 by 4 inches (300 by 300 by 100 mm) in depth.  
Set top of cleanout plug 1 inch (25 mm) above grade. 
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3.9 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect low elevations of subdrainage system to solid-wall-piping storm drainage system. 

C. Where required, connect low elevations of foundation subdrainage to stormwater sump 
pumps. 

3.10 FIELD QUALITY CONTROL 

A. Testing:  After installing drainage course to top of piping, test drain piping with water to 
ensure free flow before backfilling.  Remove obstructions, replace damaged components, 
and repeat test until results are satisfactory. 

3.11 CLEANING 

A. Clear interior of installed piping and structures of dirt and other superfluous material as work 
progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.  
Place plugs in ends of uncompleted pipe at end of each day or when work stops. 

END OF SECTION 334600 
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