
 
 
 
 
 
 
 
 
 
 
ENTER INTO CONTRACT WITH LAYNE CHRISTENSEN COMPANY FOR THE RAR 
WATER TREATMENT PLANT FILTER REHABILITATION PROJECT 
 
WHEREAS, pursuant to Res. 19-0077, adopted January 22, 2019, this Board approved a Notice of 
Intent to Award Bid for the RAR Water Treatment Plant Filter Rehabilitation Project to Layne 
Christensen Company, for a total bid price of $669,500.00; and 
 
WHEREAS, all documentation, including performance bonds, insurance certificates, etc., has been 
submitted by the contractor; and 
 
NOW THEREFORE BE IT RESOLVED, to enter into contract with Layne Christensen Company, 
6451 Germantown Road, Middletown, Ohio, for a total contract price of $669,500.00; as attached 
hereto and made a part hereof. 
 
Mr. Grossmann moved for adoption of the foregoing resolution being seconded by Mr. Young. 
Upon call of the roll, the following vote resulted: 
 
Mrs. Jones – yea 
Mr. Young – yea 
Mr. Grossmann – yea 
 
Resolution adopted this 26th day of February 2019. 
 
      BOARD OF COUNTY COMMISSIONERS  
 
 
      ____________________________________ 
      Tina Osborne, Clerk  
 
KH\ 
 
cc: c/a—Layne Christensen Co. 
 Water/Sewer (file) 
 OMB Bid file 
 

 BOARD OF COUNTY COMMISSIONERS 
  

WARREN COUNTY, OHIO 
 

406 Justice Drive, Lebanon, Ohio  45036   
www.co.warren.oh.us   

commissioners@co. warren.oh.us  

Telephone (513) 695 - 1250   
Facsimile (513) 695- 2054  

   
     
                        
     

DAVID G. YOUNG 

 TOM GROSSMANN 

 SHANNON JONES 

 
 



 
 
 
 
 
 
 
 
 
 
APPROVE NOTICE OF INTENT TO AWARD BID TO LAYNE CHRISTENSEN COMPANY 
FOR RAR WATER TREATMENT PLANT FILTER REHABILITATION PROJECT 
 
WHEREAS, bids were closed at 11:00 a.m., on November 8, 2018, and the bids received were 
opened and read aloud for the RAR Water Treatment Plant Filter Rehabilitation Project, and the 
results are on file in the Commissioners’ Office; and 
 
WHEREAS, upon review of such bids by Kathryn Gilbert, Staff Engineer, Layne Christensen 
Company has been determined to be the lowest and best bidder; and    
 
NOW THEREFORE BE IT RESOLVED, upon recommendation of the Warren County Sanitary 
Engineer, that it is the intent of this Board to award the contract to Layne Christensen Company, 
6451 Germantown Road, Middletown, Ohio, for a total bid price of $669,500.00; and 
 
BE IT FURTHER RESOLVED, that the President of the Board is hereby authorized to execute a 
"Notice of Intent to Award." 
 
Mr. Grossmann moved for adoption of the foregoing resolution being seconded by Mrs. Jones. 
Upon call of the roll, the following vote resulted:  
 
Mr. Young – absent 
Mrs. Jones – yea 
Mr. Grossmann – yea 
 
Resolution adopted this 22nd day of January 2019. 
 
      BOARD OF COUNTY COMMISSIONERS  
 
 
      _____________________________________ 
      Tina Osborne, Clerk  
 
KH\ 
 
cc: Water/Sewer (file) 
 OMB Bid file 
 

 BOARD OF COUNTY COMMISSIONERS 
  

WARREN COUNTY, OHIO 
 

406 Justice Drive, Lebanon, Ohio  45036   
www.co.warren.oh.us   

commissioners@co. warren.oh.us  

Telephone (513) 695 - 1250   
Facsimile (513) 695- 2054  

   
     
                        
     

DAVID G. YOUNG 

 TOM GROSSMANN 

 SHANNON JONES 

 
 



 
 
 
 
 
 
 
 
 
 

BID OPENING 
 

November 8, 2018 
 

BID OPENING – RAR WATER TREATMENT PLANT FILTER REHABILITATION 
PROJECT 

 
Bids were closed at 11:00 a.m. this 8th day of October and the following bids were received, 
opened and read aloud for the RAR Water Treatment Plant Filter Rehabilitation Project for the 
Warren County Water and Sewer Department: 
 
  
 
 Layne Christensen Co. 
 Middletown, OH $ 669,500.00 
  
 
 
 
 
 
 
 
 
 
Kathryn Gilbert, Warren County Staff Engineer, will review bids for a recommendation at a later 
date. 
 
cc:   Bid File                                          OMB       W/S (file) 
 

 BOARD OF COUNTY COMMISSIONERS 
  

WARREN COUNTY, OHIO 
 

406 Justice Drive, Lebanon, Ohio  45036   
www.co.warren.oh.us   

commissioners@co. warren.oh.us  

Telephone (513) 695 - 1250   
Facsimile (513) 695- 2054  

   
     
                        
     

DAVID G. YOUNG 

 TOM GROSSMANN 

 SHANNON JONES 
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November 5, 2018 
 

ADDENDUM #2 

 

RAR WATER TREATMENT PLANT FILTER REHABILITATION 

PROJECT 
 

2 PAGES TOTAL 

 

This Addendum No. 2 is issued to make certain revisions, additions, and clarifications to the original 

Contract Documents and shall be incorporated into the original Specifications.  This Addendum takes 

precedence over any and all information previously issued.  No other revisions to the Specifications are to 

be inferred. 

 

SPECIFICATIONS: 

1) Section 00100, Page 1 – BID PROPOSAL. Delete the words: 

a. Substantial completion shall be within 150 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

180 days from Notice to Proceed. 

and Replace with the following: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

300 days from Notice to Proceed. 

2)  Section 00200, Page 3, Item 9 – GENERAL INSTRUCTION TO BIDDERS. Delete the words: 

a. Substantial completion shall be within 150 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

180 days from Notice to Proceed. 

and Replace with the following: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

300 days from Notice to Proceed. 

3) Section 00400, Page 3 – CONTRACT. Delete the words: 

a. Substantial completion shall be within 150 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

180 days from Notice to Proceed. 

and Replace with the following: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

300 days from Notice to Proceed. 
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4) Section 13220, Page 4, Item 2.4.B – GRAVITY FILTER REHABILITATION. Delete the words: 

1. Shall be lead free brass, rated for a hydraulic working pressure of 200 psi, full flow shutoff 

applications, quarter turn operation, lever handle, PTFE seats and seals, and equipped with 

compression connections. 

And Replace with the following: 

1. Shall be lead free brass, rated for a hydraulic working pressure of 200 psi, full flow shutoff 

applications, quarter turn operation, lever handle, PTFE seats and seals, and equipped with 

NPT connections.  

 

QUESTIONS/CLARIFICATIONS: 

1) Warren County’s standard for materials is as follows: 

All Materials used shall be Domestic, made in the United States of America. 

2) Please provide additional details/clarify method of cleaning of Tankage. 

Answer: The filter tanks should be pressure washed after new nozzles are installed before new media 

is installed. 

3) Section 3.7 Filter Stat-Up: What happens if the Iron or Manganese levels are higher than standard? 

Answer: If the Iron or Manganese levels are higher than standard, the second phase would be delayed 

until the cause of the problem could be determined and corrected. 

4) It appears that the contractors are to use ¾” sch 80 pvc thru the wall based on plan sheet 3.  Spec 

section 13220 page 4 only references copper pipe.  I take it that all other pipe and fittings are to be 

copper.  Is this correct? 

Answer:  Yes, except as noted on the drawings and specifications.  

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 

 

 

    

Acknowledged by  Date 
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November 5, 2018 
 

ADDENDUM #2 

 

RAR WATER TREATMENT PLANT FILTER REHABILITATION 

PROJECT 
 

2 PAGES TOTAL 

 

This Addendum No. 2 is issued to make certain revisions, additions, and clarifications to the original 

Contract Documents and shall be incorporated into the original Specifications.  This Addendum takes 

precedence over any and all information previously issued.  No other revisions to the Specifications are to 

be inferred. 

 

SPECIFICATIONS: 

1) Section 00100, Page 1 – BID PROPOSAL. Delete the words: 

a. Substantial completion shall be within 150 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

180 days from Notice to Proceed. 

and Replace with the following: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

300 days from Notice to Proceed. 

2)  Section 00200, Page 3, Item 9 – GENERAL INSTRUCTION TO BIDDERS. Delete the words: 

a. Substantial completion shall be within 150 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

180 days from Notice to Proceed. 

and Replace with the following: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

300 days from Notice to Proceed. 

3) Section 00400, Page 3 – CONTRACT. Delete the words: 

a. Substantial completion shall be within 150 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

180 days from Notice to Proceed. 

and Replace with the following: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work, complete, and Contract Closeout shall be within 

300 days from Notice to Proceed. 
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4) Section 13220, Page 4, Item 2.4.B – GRAVITY FILTER REHABILITATION. Delete the words: 

1. Shall be lead free brass, rated for a hydraulic working pressure of 200 psi, full flow shutoff 

applications, quarter turn operation, lever handle, PTFE seats and seals, and equipped with 

compression connections. 

And Replace with the following: 

1. Shall be lead free brass, rated for a hydraulic working pressure of 200 psi, full flow shutoff 

applications, quarter turn operation, lever handle, PTFE seats and seals, and equipped with 

NPT connections.  

 

QUESTIONS/CLARIFICATIONS: 

1) Warren County’s standard for materials is as follows: 

All Materials used shall be Domestic, made in the United States of America. 

2) Please provide additional details/clarify method of cleaning of Tankage. 

Answer: The filter tanks should be pressure washed after new nozzles are installed before new media 

is installed. 

3) Section 3.7 Filter Stat-Up: What happens if the Iron or Manganese levels are higher than standard? 

Answer: If the Iron or Manganese levels are higher than standard, the second phase would be delayed 

until the cause of the problem could be determined and corrected. 

4) It appears that the contractors are to use ¾” sch 80 pvc thru the wall based on plan sheet 3.  Spec 

section 13220 page 4 only references copper pipe.  I take it that all other pipe and fittings are to be 

copper.  Is this correct? 

Answer:  Yes, except as noted on the drawings and specifications.  

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 

 

 

    

Acknowledged by  Date 
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October 31, 2018 
 

ADDENDUM #1 

 

RAR WATER TREATMENT PLANT FILTER REHABILITATION 

PROJECT 
 

1 PAGE TOTAL 

 

This Addendum No. 1 is issued to make certain revisions, additions, and clarifications to the original 

Contract Documents and shall be incorporated into the original Specifications.  This Addendum takes 

precedence over any and all information previously issued.  No other revisions to the Specifications are to 

be inferred. 

 

SPECIFICATIONS: 

1) Section 13220 – GRAVITY FILTER REHABILITATION, Page 8, Paragraph 3.2.B.1, Add the 

following paragraph: 

“1. Vactor hoses are to have only been used on potable water applications in the past. 

 

DRAWINGS: 

1) Sheet 5 – RAR WTP CHEMICAL FEED UPGRADES    

Change the size of flexible tubing from ¼” to ½”. 

 

QUESTIONS: 

1) How thick is the wall of the aeration tanks to be cored through? 

1’-2” 

2) Does the allowance on the bid sheet for mag meters include delivery to the site? 

Answer: Yes.  

3) Can more than one aerator be taken out of service at one time? 

Answer: A maximum of two aerators can be removed from service at one time. Each aerator can also 

be isolated from the others.  

 

 

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 

 

 

    

Acknowledged by  Date 





RAR FILTER TREATMENT PLANT FILTER REHABILITATION PROJECT 
WARREN COUNTY WATER & SEWER 

REVISED 10/17/2018 

Plan Holders List 
RAR WATER TREATMENT PLANT FILTER REHABILITATION PROJECT 

Individuals or companies can be added to the plan holders list by contacting Kathryn Gilbert at kathryn.gilbert@co.warren.oh.us. 

Name Company Phone Number E-mail Address 

Kathryn Gilbert Warren County Water & Sewer (513) 695-1645 kathryn.gilbert@co.warren.oh.us 

Lois Wittekind Allied Construction Industries (513) 221-8020 LWittekind@aci-construction.org 

Megan Anderson Construct Connect (800) 364-2059 ext. 8290 Megan.Anderson@constructconnect.com 

Mike Campbell Downing Construction Co. (740) 862-4292 Mcampbell.downing@gmail.com 

Matt Barnes Layne (513) 424-7287 Matt.barnes@layne.com 

Lance Switzer Kirk Bros. Co., Inc. (419) 595-4010 l.switzer@kirkbros.com 
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SECTION 09900 
 

PAINTING   
PART 1 – GENERAL  
 
1.1 DESCRIPTION 
 

A. Scope: 
1. Contractor shall provide all labor, materials, tools, equipment, and incidentals as shown, 

specified, and required to furnish and apply paint systems. 
a. Contractor is responsible for surface preparation and painting of all new exterior 

aeration bypass piping and associated fittings, valves and appurtenances.  
2. Extent of painting includes the Work specified below. Painting shown in schedules may not 

provide Contractor with complete indication of all painting Work. 
a. All exterior surfaces of piping, fittings, valves, and appurtenances associated with the 

Work outlined in Section 13250, Aeration Bypass Piping  
b. Surface preparation and painting of all new and specifically identified existing items 

and other surfaces, including items furnished by Owner, are included in the Work. 
c. Removal of all substances, top coats, primers and all intermediate coats of paint and 

other protective coatings on those items and surfaces to remain that are identified to 
receive painting, to provide surfaces acceptable for application of painting specified. 

 
B. Coordination: 

1. Review installation, removal, and demolition procedures under other Sections and coordinate 
them with the Work specified in this Section. 

2. Notify OWNER a minimum of 48 hours in advance of all painting. 
3. Coordinate primers with finish paint materials to provide primers that are compatible with 

finish paint materials. Contractor is responsible for coordinating compatibility of all shop 
primed and field painted items. 

4. Furnish information to Owner on characteristics of finish materials proposed for use and 
ensure compatibility with prime coats used. Provide barrier coats over incompatible primers 
or remove and repaint as required.  

5. Notify Owner in writing of anticipated problems using specified painting systems with 
surfaces primed by others. Reprime equipment primed in factory and other factory-primed 
items that are damaged or scratched. 

 
C. Work Not Included: The following Work is not included as painting Work, or are included under 

other Sections: 
1. Operating Parts and Labels: 

a. Do not paint moving parts of operating units, mechanical and electrical parts such as 
valve and damper operators, linkages, sensing devices, interior of motors, and fan 
shafts. 

b. Do not paint over labels required by governing authorities having jurisdiction at Site, or 
equipment identification, performance rating, nameplates, and nomenclature plates. 

c. Cover moving parts and labels during the painting with protective masking. Remove all 
protective masking upon completion of Work. Remove all paint, coatings, and splatter 
that comes in contact with such labels. 

2. Existing structures, equipment, and other existing surfaces and items unless otherwise shown 
or specified. 

 
D. Description of Colors and Finishes: 

1. Color Selection: 
a. Color shall match the existing piping adjacent to work. 
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b. Owner reserves the right to select non-standard colors for paint systems specified within 
ability of paint manufacturer to produce such non-standard colors. Provide such colors 
at no additional expense to Owner. 

 
1.2 Quality Assurance 
 

A. Applicator Qualifications: 
1. Engage a single applicator that regularly performs installation of paint materials, with 

documented skill and successful experience in installing types of products required and that 
agrees to employ only trained, skilled tradesmen who have successful experience in installing 
types of products specified. 

2. Submit name and qualifications to Owner along with following information for at least three 
successful, completed projects: 
a. Names and telephone numbers of owner and design professional responsible for project. 
b. Approximate contract cost of paint products. 
c. Amount of area painted. 

3. Submit to Owner proof of acceptability of applicator by manufacturer. 
 

B. Testing Agency Qualifications: Provide an independent testing agency for testing specified in this 
Section. Testing agency shall be selected by Owner and paid for by Contractor.  

 
C. Source Quality Control: 

1. Obtain materials from manufacturers that will provide services of a qualified manufacturer’s 
representative at Site at commencement of painting Work, to advise on products, mock-ups, 
installation, and finishing techniques and, at completion of Work, to advise Owner on 
acceptability of completed Work and during the course of the Work as may be requested by 
Owner. 

2. Certify long-term compatibility of all coatings with surfaces. 
3. Do not submit products that decrease number of coats, surface preparation, or generic type 

and formulation of coatings specified. Products exceeding VOC limits and chemical content 
specified will not be approved. 

4. Owner may review manufacturers’ recommendations concerning methods of installation and 
number of coats of paint for each painting system. Contractor shall prepare construction costs 
based on painting systems, number of coats, coverage’s and installation methods specified. 

5. Submit “or equal” products, when proposed, with direct comparison to products specified, 
including information on durability, adhesion, color and gloss retention, percent solids, 
VOC's grams per liter, and recoatability after curing. 

6.  “Or equal” manufacturers shall furnish same color selection as manufacturers specified, 
including intense chroma and custom pigmented colors in all painting systems. 

7. Color Pigments: Provide pure, non-fading, applicable types to suit surfaces and services to be 
painted. Comply with: 
a. Lead and Chromate: Lead and chromate content shall not exceed amount permitted by 

authorities having jurisdiction. 
b. Manufacturer shall identify colors that meet the requirements of authorities having 

jurisdiction at Site for use in locations subject to contact with potable water or water 
being prepared for use as potable water. 

c. Comply with paint manufacturer’s recommendations on preventing coating contact with 
levels of carbon dioxide and carbon monoxide that may cause yellowing during 
application and initial stages of curing of paint. 

8. Obtain each product from one manufacturer. Multiple manufacturing sources for the same 
system component are unacceptable. 

9. Certify product shelf life history for each product source for materials manufactured by the 
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same manufacturer, but purchased and stored at different locations or obtained from different 
sources. 

10. Constantly store materials to be used for painting Work between 60 oF and 90 oF, and per 
paint manufacturer’s written recommendations, for not more than six months. Certify to 
Owner that painting materials have been manufactured within six months of installation and 
have not, nor will be, subjected to freezing temperatures. 

 
D. Regulatory Requirements: 

1. Comply with VOC content limits of OTC Model Rule for Architectural and Industrial 
Maintenance Coatings: 
a. Industrial Maintenance Coatings: 340 grams per liter. 
b. Interior and Exterior Non-Flat Coatings: 250 grams per liter. 

2. Comply with the following: 
a. 29 CFR 1910.144, Safety Color Code for Marking Physical Hazards. 
b. 40 CFR, Subpart D-2001, National Volatile Organic Compound Emission Standards for 

Architectural Coatings. 
c. Resource Conservation and Recovery Act of 1976 (RCRA). 
d. SW-846, Toxic Characteristic Leaching Procedure (TCLP). 

3. Comply with authorities having jurisdiction at Site for blast cleaning, confined space entry, 
and disposal of spent abrasive and debris. 

 
1.3 SUBMITTALS: 
 

A. Shop Drawings: Submit the following: 
1. Copies of manufacturer’s technical information and test performance data, including paint 

analysis, VOC and chemical component content in comparison to maximum allowed by the 
Contact Documents, and application instructions for each product proposed for use. 

2. Submit proof of acceptability of proposed application techniques by paint manufacturer 
selected. 

3. Copies of Contractor’s proposed protection procedures in each area of the Work explaining 
methods of protecting adjacent surfaces from splatter, for confining application procedures in 
a manner that allows other work adjacent to surface preparation and painting Work to proceed 
safely and without interruption, and for maintaining acceptable application, curing, and 
environmental conditions during and after painting systems application. 

4. List each material, identify by manufacturer’s catalog number and general classification. State 
number of gallons of each product being purchased for delivery to Site and square foot area 
calculated to be covered by each painting system specified based on theoretical loss of 20 
percent. Where actual area to be covered by paint system exceeds area submitted to Owner 
for that system, proof of additional material purchase shall be provided to Owner. Calculated 
coverage shall be as specified for each component of each painting system specified. This 
requirement does not take precedence over Contractor’s responsibility to provide dry film 
thickness required for each component of each painting system. 

5. Identify maximum exposure times allowable for each paint system component before next 
coat of paint can be applied. Submit proposed methods for preparing surfaces for subsequent 
coats if maximum exposure times are exceeded. 

6. Information on curing times and environmental conditions that affect curing time of each 
paint system component and proposed methods for accommodating variations in curing time. 
Identify this information for each painting system in the Work. 

7. Specification for spray equipment with cross-reference to paint manufacturer’s recommended 
equipment requirements. 

8. Samples: Submit copies of manufacturer's complete color charts for each coating system. 
 



RAR WTP Filter Rehab Painting              09900-4 

B. Certificates: Submit the following: 
1. Certificate from paint manufacturer stating that materials meet or exceed Contract Documents 

requirements. 
2. Evidence of shelf life history for all products verifying compliance with the requirements of 

the Contract Documents. 
3. Contractor shall provide notarized statement verifying that all painting systems are 

compatible with surfaces specified. All painting systems components shall be reviewed by an 
authorized technical representative of paint manufacturer for use as a compatible system. 
Verify that all painting systems are acceptable for exposures specified and that paint 
manufacturer is in agreement that selected systems are proper, compatible, and are not in 
conflict with paint manufacturer’s recommended specifications. Show by copy of transmittal 
form that a copy of letter has been transmitted to paint applicator. 

 
C. Test Reports: Submit the following: 

1. Certified laboratory test reports for required performance and analysis testing in compliance 
with ASTM E329. 

2. Adhesion testing plan, procedures, and results. 
a. Based on results of adhesion testing, recommend methods, procedures, and painting 

system modifications, if necessary, for proceeding with Work. 
3. Locations of and test methods for soil sampling before beginning Work and after Substantial 

Completion. 
4. Proposed methods for testing, handling, and disposal of waste generated during Work. 
5. Results of alkalinity and moisture content tests performed in accordance with ASTM D4262 

and ASTM D4263. 
6. Results of tests of film thickness, holidays, and imperfections. 

 
D. Manufacturer’s Instructions: Provide paint manufacturer’s storage, handling, and application 

instructions prior to commencing painting Work at Site. 
 

E. Manufacturer’s Site Reports: Provide report of paint manufacturer’s representative for each visit to 
Site by paint manufacturer’s representative. 
 

F. Special Procedure Submittals: Submit the following: 
1. Proposed protection procedures for each area of Work, explaining methods of protecting 

adjacent surfaces from splatter. 
2. Site-specific health and safety plan. 
3. Procedures for maintaining acceptable application, curing and environmental conditions 

during and after painting systems application. 
4. Procedures for providing adequate lighting, ventilation, and personal protection equipment 

relative to painting Work. 
 

G. Statement of Application: Upon completion of the painting Work, submit a notarized statement to 
Owner signed by Contractor and painting applicator stating that Work complies with requirements 
of the Contract Documents and that application methods, equipment, and environmental conditions 
were proper and adequate for conditions of installation and use. 

 
1.4 DELIVERY, STORAGE, AND HANDLING: 
 

A. Product Delivery Requirements: Deliver products to Site in original, new, and unopened packages 
and containers, accurately and legibly and accurately labeled with the following: 
1. Container contents, including name and generic description of product. 
2. Manufacturer’s stock number and date of manufacture. 
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3. Manufacturer’s name. 
4. Contents by volume, for major pigment and vehicle constituents. 
5. Grams per liter of volatile organic compounds. 
6. Thinning instructions, where recommended. 
7. Application instructions. 
8. Color name and number. 

 
B. Product Storage Requirements: 

1. Store acceptable materials at Site. 
2. Store in an environmentally controlled location as recommended in paint manufacturer’s 

written product information. Keep area clean and accessible. Prevent freezing of products. 
3. Store products that are not in actual use in tightly covered containers. 
4. Comply with health and fire regulations of authorities having jurisdiction at Site. 

 
C. Product Handling Requirements: 

1. Handle products in a manner that minimizes the potential for contamination, or incorrect 
product catalyzation. 

2. Do not open containers or mix components until necessary preparatory work has been 
completed and approved by Owner and painting Work will start immediately. 

3. Maintain containers used in storing, mixing, and applying paint in a clean condition, free of 
foreign materials and residue. 

 
1.5 SITE CONDITIONS: 
 

A. Environmental Requirements: 
1. Apply water-base paints when the temperature of surfaces to be painted and ambient air 

temperatures are between 55oF and 90oF, unless otherwise permitted by paint manufacturer’s 
published instructions. 

2. Surfaces to be painted shall be at least 5oF above dew point temperature and be dry to the 
touch. Apply paint only when temperature of surfaces to be painted, paint products, and 
ambient air temperatures are between 65oF and 95oF, unless otherwise permitted by paint 
manufacturer’s published instructions. 

3. Apply paint system within shortest possible time consistent with manufacturer’s 
recommended curing instructions for each coat. If chemical, salt, or other contamination 
contacts paint film between coats, remove contamination per SSPC SP 1 and restore surface 
before applying paint. 

4. Do not paint pipelines containing fluid without specific permission of Owner and only under 
conditions where “sweating” of outside surface of vessel being painted is not likely to occur 
within 24 hours of paint application. 

5. Do not apply epoxy paints if ambient temperature is expected to go below 50oF within twelve 
hours of application. Follow manufacturer’s instructions when manufacturer’s published 
recommendations require a higher minimum ambient temperature. 

6. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85%. Do not 
apply paint to damp or wet surfaces or when surfaces will reach dew point due to falling or 
rising temperatures and humidity conditions during course of paint application, unless 
otherwise permitted by paint manufacturer’s published instructions. 

7. Do not paint unacceptably hot or cold surfaces until such surfaces can be maintained within 
temperature and dew point ranges acceptable to paint manufacturer. Arrange for surfaces to 
be brought within acceptable temperature and dew point ranges as part of painting Work. 

8. Moisture content of surfaces shall be verified to Owner as acceptable prior to commencement 
of painting using methods recommended by paint manufacturer. 
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B. Protection: 
1. Cover or otherwise protect finished work and surfaces not being painted concurrently, or not 

to be painted. 
2. When working with flammable materials, provide fire extinguishers and post temporary signs 

warning against smoking and open flame. 
 
1.6 MAINTENANCE: 
 

A. Extra Materials: Furnish, tag, and store an additional one percent by volume of all coatings and 
colors installed. Provide a minimum of one gallon of each coating and color. Store in unopened 
containers as specified until turned over to Owner. 

 
PART 2 – PRODUCTS 
 
2.1 PAINTING SYSTEM MANUFACTURERS: 
 

A. Color: Match color to existing piping. 
 

B. Products and Manufacturers:  
1. Tnemec Company, Inc. (TCI). 
2. The Carboline Company, (TCC). 
3. Sherwin-Williams Company (SWC). 
4. Or Approved Equal. 

 
2.2 PAINTING SYSTEMS: 
 

A. Factory Primer: 
1. Generic Components: 

a. Minimum 67 percent solids, two-component, cycloaliphatic amine- catalyzed epoxy or 
polyamido-amine epoxy; 334 grams per liter VOC, maximum. 

2. Products and Manufacturers: Provide one of the following: 
a. Series N69 Hi-Build Epoxoline (TCI); Carboguard 954 HB (TCC); Macropoxy HS 

Epoxy (SWC); Or Approved Equal: One coat, 4.0 dry mils. 
 

B. Shop Prime/Touch-Up/Finish, Satin: 
1. Generic Components: 

a. Minimum 100 percent volume solids, high-build, two-component, polyamide-catalyzed 
epoxy or polyamido-amine epoxy; 10 grams per gallon VOC, maximum. 

2. Products and Manufacturers: Provide one of the following: 
a. Series N69 Hi-Build Epoxoline (TCI); Carboguard 890 LT (TCC); Dura-Plate UHS 

(SWC), Or Approved Equal: Three coats, 8.0 to 15.0 dry mils, per coat. 
 

C. Finish: Gloss: 
1. Generic Components: 

a. Minimum 49 percent solids, two-component, aliphatic acrylic, polyurethane coating; 
247 grams per liter VOC, maximum. 

2. Products and Manufacturers: Provide one of the following: 
a. Series 1080 Endura-Shield (TCI); Carbothane 134 VOC (TCC); Centurion WB 

Urethane (SWC); Or Approved Equal: Two coats, 2.0 to 3.0 dry mils, per coat. 
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Part 3 –Execution 
 
3.1 INSPECTION 
 

A. Examine areas and conditions under which painting Work is to be performed and notify Owner 
in writing of conditions detrimental to proper and timely completion of Work. Do not proceed 
with Work until unsatisfactory conditions have been corrected in a manner acceptable to Owner. 

 
B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise 

detrimental to formation of a durable paint film capable of performing in accordance with claims 
made in paint manufacturer’s product literature for surfaces and conditions encountered. 

 
C. Do not paint over existing paint where there is no assurance that existing paint will provide an 

acceptable surface for long-term adherence and durability of painting systems specified or where 
paint manufacturer requires removal of all existing paint to recommend use of specified painting 
system. 

 
3.2 SURFACE PREPARATION 
 

A. Test for moisture content of surfaces before commencement of painting Work. Test for moisture 
in concrete in compliance with ASTM D4263. Report results to Owner before commencing Work. 

 
B. Remove as necessary items that must be field-painted where adjacent surfaces cannot be 

completely protected from splatter or overspray. Following completion of painting of each space 
or area, the removed items shall be reinstalled by workers skilled in the trades involved. 
 

C. Clean surfaces to be painted before applying painting system components. Remove oil and grease 
with clean cloths and cleaning solvents prior to mechanical cleaning. 
 

D. Prepare surfaces that were improperly shop-painted and abraded or rusted shop-painted surfaces as 
specified. 
 

E. Comply with paint manufacturer’s recommendations and NAPF 500- 03 for type and size of 
abrasive to provide a surface profile meeting paint manufacturer’s requirements for type, function 
and location of surface.  
 

F. Clean ductile and cast iron surfaces to be shop-primed of all oil, grease, dirt, mill scale, and other 
contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAPF 
500-03-04, and NAPF 500-03-05 at time of paint system application. 
 

G. Touch-up shop-applied prime coats that are damaged or have bare areas with primer 
recommended by paint manufacturer, after power tooling complying with NAPF 500-03 at the 
time of painting system application. 
 

H. Remove all contamination on existing ductile and cast iron to sound surfaces by power tool 
cleaning complying with NAPF 500-03-03 

 
3.3 PROTECTION OF PROPERTY AND STRUCTURES   
 

I. Protect property and structures adjacent to the Work from waste residues resulting from cleaning, 
surface preparation and paint application. 
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J. Use shrouding, vacuum blasting, or other approved methods for cleaning and surface preparation 
of exterior surfaces. 

 
K. For painting of exterior surfaces, use rollers, shrouding or other approved methods as required to 

protect adjacent property and structures from wind-blown paint residues. 
 

L. Submit proposed procedures for cleaning, surface preparation and paint application describing 
methods for protecting adjacent property and structures from residues. Do not proceed with 
cleaning, surface preparation or painting until proposed procedures are approved by Owner. 

 
3.4 MATERIAL PREPARATION 
 

A. General: 
1. Mix and prepare paint products in strict accordance with paint manufacturer’s product 

literature. 
2. Do not mix painting materials produced by different manufacturers, unless otherwise 

permitted by paint manufacturer’s instructions. 
3. Where thinners are required, they shall be produced by paint system manufacturer unless 

otherwise permitted by paint manufacturer’s product literature and submitted to and accepted 
by Owner with Shop Drawings. 

 
B. Tinting: 

1. Where multiple coats of the same material are to be provided, tint each undercoat a lighter 
shade to facilitate identification of each coat of paint. 

2. Tint undercoats to match color of finish coat of paint, but provide sufficient difference in 
shade of undercoats to distinguish each separate coat. Provide a code number to identify 
material tinted by manufacturer. 

 
C. Mixing: 

1. For products requiring constant agitation, use methods in compliance with manufacturer’s 
product literature to prevent settling during paint application. 

2. Mix in containers placed in suitably sized non-ferrous or oxide resistant metal pans to protect 
floors from slashes or spills that could stain the floor. 

3. Mix and apply paint in containers bearing accurate product name of material being mixed or 
applied. 

4. Stir products before application to produce a mixture of uniform density and as required 
during the application. Do not stir into the product film that forms on surface; instead, remove 
film and, if necessary, strain product before using. 

5. Strain products requiring such mixing procedures. After adjusting mixer speed to break up 
lumps and after components are thoroughly blended, strain through 35 to 50-mesh screen 
before application. 

 
3.5 APPLICATION 
 

A. General: 
1. Apply paint systems by brush, roller, or airless spray per manufacturer’s recommendations 

and in compliance with Paint Application Specifications No. 1 in SSPC Volume 2, where 
applicable. Use brushes best suited for type of paint applied. Use rollers of carpet, velvet 
back, or high pile sheeps wool as recommended by paint manufacturer for product and texture 
required. Use air spray and airless spray equipment recommended by paint manufacturer for 
specific painting systems specified. Submit a list of application methods proposed, listing 
paint systems and location. 
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2. Paint dry film thicknesses required are the same regardless of the application method. Do not 
apply succeeding coats until previous coat has completely dried. 

3. Apply additional coats until paint film is uniform finish, color, and appearance, particularly 
for intense chroma primary colors. Ensure that surfaces, including edges, corners, crevices, 
welds, and exposed fasteners, receive a film thickness equivalent to that of flat surfaces. 

4. Paint aluminum parts in contact with dissimilar materials with specified paint system. 
5. Omit field-applied primer on metal surfaces that have been primed in the shop. Touch-up 

paint shop-primed coats and pre-finished items only when approved by Owner using 
compatible primers and manufacturer’s recommended compatible field-applied finishes. 

 
B. Minimum/Maximum Paint Film Thickness: 

1. Apply each product at not less than, nor more than, manufacturer’s recommended spreading 
rate, and provide total dry film thickness as specified. 

2. Apply additional coats of paint if required to obtain specified total dry film thickness. 
3. Maximum dry film thickness shall not exceed 100 percent of minimum dry film thickness, 

except where more stringent limitations are recommended by paint manufacturer for a 
specific product. 

 
C. Scheduling Surface Preparation and Painting: 

1. As soon as practical after preparation, apply first-coat material before subsequent surface 
deterioration due to atmospheric conditions existing at time of surface preparation and 
painting. Surfaces that have started to rust before first-coat application is complete shall be 
brought back to required standard by abrasive blasting. 

2. Allow sufficient time between successive coats to permit proper drying. Do not recoat until 
paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb 
pressure and application of another coat of paint does not cause lifting or loss of adhesion to 
undercoat. 

3. Scarify primers and other painting system components by brush-blasting if paint has been 
exposed for lengths of time or under conditions beyond manufacturer’s written 
recommendations for painting systems required, intended use, or method of application 
proposed for subsequent coats of paint. 

4. Schedule cleaning and painting so that dust and other contaminants from cleaning process do 
not fall on wet, newly painted surfaces. 

 
D. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of uniform 

finish, color, appearance, and coverage. 
 

E. Brush Application: 
1. Brush out and work all brush coats onto surfaces in an even film. Cloudiness, spotting, 

holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections are 
unacceptable.  

2. Brush-apply primer or first coats, unless otherwise permitted to use mechanical applicators. 
 

F. Mechanical Application: 
1. Use mechanical methods for paint application when permitted by governing ordinances, 

manufacturer, and approved by Owner. 
2. Where spray application is used, apply each coat to provide equivalent hiding of brush-

applied coats. Do not double back with spray equipment for purpose of building up film 
thickness of multiple coats in one pass. 

 
G. Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or 

repaint Work not in compliance with specified requirements as required by Owner. 
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3.6 Field Quality Control 
 

A. OWNER may invoke the following material testing procedure at any time for a maximum of five 
times during field painting Work: 
1. Contractor shall engage service of an independent testing laboratory to sample paints used, as 

designated by Owner. Samples of products delivered to Site shall be obtained, identified, 
sealed, and certified as to being products actually applied to surfaces in each area, in presence 
of Contractor. 

2. A testing laboratory selected by Owner and paid for by Contractor shall perform appropriate 
tests for any or all of the following: 

a. Abrasion resistance. 
b. Apparent reflectivity. 
c. Flexibility. 
d. Washability. 
e. Absorption. 
f. Accelerated weathering. 
g. Dry opacity. 

h. Accelerated yellowness. 
i. Recoating. 
j. Skinning. 
k. Color retention. 
l. Alkali resistance. 
m. Quantitative materials analysis. 

3. If test results show that products being used do not comply with specified requirements, 
Contractor may be directed to stop painting Work and remove non-complying paint, and shall 
prepare and repaint surfaces with material complying with the Contract Documents. 

4. Notify Owner after completing each coat of paint. After inspection and checking of film 
thickness, holidays, and imperfections, and after acceptance by Owner, proceed with 
succeeding coat.  

5. Owner will witness all testing and shall be notified of scheduled testing at least twenty-four 
hours in advance. 

6. Apply additional coats, if required, to produce specified film thickness and to correct holidays 
and to completely fill all surface air holes. 

 
B. For magnetic substrates, measure thickness of dry film nonmagnetic coatings following 

recommendations of SSPC PA-2. These procedures supplement manufacturers’ approved 
instructions for manual operation of measurement gauges and do not replace such instructions. 
 

C. Record time, location, number of coats, dry film thickness, holidays, and other imperfections and 
submit testing results to Owner. 

 
3.7 PROTECTION OF NEW FINISHES 
 

A. Provide signs that read, “Wet Paint” as required to protect newly painted finishes. Remove 
temporary wrappings provided for protection of the Work after completion of painting. 

 
3.8 ADJUSTING AND CLEANING 
 

A. Correct damages through cleaning, repairing or replacing, and repainting, as acceptable to Owner. 
 

B. During progress of Work, remove from Site all discarded paint materials, rubbish, cans, and rags at 
end of each workday. 

 
C. Upon completion of painting, clean paint-spattered surfaces. Remove spattered paint by proper 

methods of washing and scraping, while avoiding damaging finished surfaces. 
 

+ + END OF SECTION + + 
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SECTION 13220 
 

GRAVITY FILTER REHABILITATION  
PART 1 – GENERAL  
 
1.1 WORK INCLUDED 
 

A. CONTRACTOR shall provide all work for the removal and replacement of filter media and 
nozzles for 14 filter cells, as specified herein.   
1. There are seven filter units, each with two cells, shown in record drawings included in 

Appendix A, and specified herein. 
a. “Old” Filter Units: Three units (6 cells), size: 9’ x 18’.  
b. “New” Filter Units: Four units (8 cells), size: 11’ x 18’.  

2. Three filtration units (6 cells) must be in service at all times.   
3. Access to extract existing media can be gained through designated windows on the 

second floor of the filter building. 
 

B. Work shall include the following: 
 

Item 1. Mobilization, Demobilization, Bonds, and Insurance: 
Furnish Performance and Payment Bonds and Certificates of Insurance; assemble, set up 
and mobilize to site personnel, equipment, sanitary facilities, and other facilities and 
materials required; demobilization and removal of equipment. 

Item 2. Backwash Control Programming: 
Provide all work shown and/or specified for the programming of the backwash PLCs. 

Item 3. Removal and Disposal of Existing Loose Media and Nozzles: 
Provide all work shown and/or specified for the removal and disposal of existing media, 
nozzles and differential pressure ports and piping.  This includes cleaning the existing 
structure once the media has been removed and prior to the placement of new nozzles, 
differential pressure ports/piping, and media. 

Item 4. Removal and Disposal of Existing Compacted/Solidified Media: 
Provide all work shown and/or specified for the removal and disposal of existing 
compacted media. This includes cleaning the existing structure once the media has been 
removed and prior to the placement of new nozzles, piping, or media. 

Item 5. Procurement & Installation of Filter Nozzles: 
Provide all work shown and/or specified for the procurement and installation of system 
nozzles as described in the specifications.  

Item 6. Procurement & Installation of Pipe, Fittings, Valves, and Strainers for Differential 
Pressure Transmitter: 

Provide all work shown and/or specified for the procurement and installation of 
differential pressure transmitter piping, strainers, and wall ports as described herein and 
shown on the Contract Drawings.  

Item 7. Procurement & Installation of Filter Media: 
Provide all work shown and/or specified for the procurement and installation of system 
media as described in the Specifications.  

Item 8. Disinfection & Startup: 
All startup, training and material specifications not specifically included under the 
equipment specification sections. This includes gathering all information from 
subcontractors and suppliers to ensure that all pertinent information is included, and up to 
two days startup for each filter cell.  
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1.2 SEQUENCE OF WORK 
 

A. The Water Treatment Plant shall be kept in service at all times. Three (3) filter units (6 filter 
cells) must be kept in service at all times. 

 
B. Nozzles and Differential Pressure sensor strainers shall be removed with media and replaced 

before new media is added. 
 

C. The backwash control program shall be rewritten before any backwash is completed once the 
new media and components are added. 

 
D. All differential pressure sensor piping, fittings, and valve shall be installed before final filter 

disinfection takes place. 
 

E. Filters shall be disinfected, backwashed and tested for 30 days before being put into service.  
 

1.3 SUBMITTALS 
 

A. Submit the following for the Media: 
1. Sample of materials. 
2. Media Supplier’s Certificate of Compliance certifying compliance with the applicable 

specifications and standards. 
3. Physical characteristics for Media 
4. Supplier’s written installation instructions. 

 
B. Submit the following for the Nozzles and Strainers: 

1. Nozzle Supplier’s Certificate of Compliance certifying compliance with the applicable 
specifications and standards. 

2. Manufacture drawings, literature, and materials of construction for Nozzles and Strainers. 
3. Supplier’s written installation instructions. 

 
C. Submit the following for the Piping & Valves: 

1. Manufacture information, drawings, and literature. 
2. Supplier’s written installation instructions. 

 
1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A. All products, including but not limited to media, nozzles, piping, tubing, and fixtures, shall be 
delivered to the site in such a manner as to avoid damaging the units. 

 
B. All products, including but not limited to media, nozzles, piping, tubing, and fixtures, shall be 

packaged so as to protect from weather or other damaging factors. 
 

1.5 STORAGE OF MATERIALS 
 

A. Arrange for space to suit needs. Store materials and equipment in manner which will preserve 
their quality and fitness; materials may be stored on-site, as space is available, in maintenance 
garage, remove upon completion of work. 
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B. Provide suitable protection from weather and vandalism for all materials and equipment to be 
installed. Storage shall be dry, clean, and safe. Any materials or equipment damaged, 
deteriorated, rusted, or defaced due to improper storage shall be fully repaired, refinished, or 
replaced, as directed by the OWNER. 
 

1.6 SUPERVISION BY CONTRACTOR 
 

A. The CONTRACTOR shall supervise and direct his work. He shall be solely responsible for the 
means, methods, techniques, sequences and procedures of construction for his work, unless 
specified otherwise.  

 
B. The CONTRACTOR shall employ and maintain on the site a qualified SUPERVISOR or 

superintendent who shall be designated in writing by the CONTRACTOR as the 
CONTRACTOR’S representative at the site. 
 

C. The SUPERVISOR shall have full authority to act on behalf of the CONTRACTOR and all 
communications given to the SUPERVISOR shall be as binding as if given to the 
CONTRACTOR. 
 

D. The SUPERVISOR shall be present on the site at all times and be required to perform adequate 
supervision and coordination of the work.  

 
PART 2 – PRODUCTS  
 
2.1 GENERAL 
 

A. All material used in contact with the water and backwash air shall meet National Sanitation 
Foundation (NSF) Standard 61 “Drinking Water System Components – Health Effects.” 

 
2.2 FILTER MEDIA 
 

A. Filter media shall be an EPA approved media and shall consist of the following: 
 
 
 
 
 

B. Filter media shall be installed in each filter cell as follows: 

Location Description 
Depth  
per cell 

Volume per 
9’ x 18’ Cell 

Volume per 
11’ x 18’ Cell 

Top Anthracite 18” 243 ft3 297 ft3 
Middle Filter Sand 12” 162 ft3 198 ft3 
Bottom Torpedo Sand 3” 41 ft3 49.5 ft3 

 
C. Filter media shall be supplied in cubic foot bags. 

 
D. Media shall meet the requirements for AWWA B100, latest revision, including provisions for 

skimming. 
 
 

Description Effective Size Uniformity  Coefficient*  
Anthracite 0.9 – 1.1 mm 1.4 
Filter Sand 0.45 – 0.55 mm 1.65 
Torpedo Sand 0.8 – 2.0 mm 1.7 

*Uniformity 
coefficient shall not 
exceed listed value. 
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2.3 ABS PLASTIC NOZZLE SYSTEM 
 

A. The nozzles shall be General Filter Model MCA 614 or approved equal, equipped with a 
plastic tail having properly sized orifices located at the bottom of the concrete underdrain slab 
to provide uniform distribution of air for air scour. 

 
B. Nozzles shall be constructed of high strength erosion resistant ABS plastic. 

 
C. The nozzles shall be of the slotted type wherein the slots lie in a horizontal plan so that the 

backwash water is uniformly discharged horizontally into the filter media. 
 

D. The slot dimensions shall be designed to present sharp edges to the retained media.  
 

E. The slots in the nozzles shall be designed to be smaller than the filter media and to get 
progressively larger towards the inside of the assembly to prevent loading of the media in the 
slot. 

 
F. Hardware shall be stainless steel and shall be limited to bolts, nuts and washers and shall not 

be in contact with distributor opening. 
 

2.4 DIFFERENTIAL PRESSURE TRANSMITTER PIPING 
 

A. Copper Pipe: 
1. ASTM B 88, Type L, hard drawn unless noted otherwise. 
2. Fittings: Solder type, either cast bronze conforming to ANSI B16.18 or wrought copper or 

bronze conforming to ANSI B16.22, except that unions shall conform to FS WW-U-516 
and be either brass or bronze and either threaded or soldered. 

 
B. Ball Valves: 

1. Shall be lead free brass, rated for a hydraulic working pressure of 200 psi, full flow 
shutoff applications, quarter turn operation, lever handle, PTFE seats and seals, and 
equipped with compression connections. 

 
C. Flexible Tubing: 

1. Shall be reinforced clear polyvinyl chloride tubing with a polyester braid and be rated for 
a hydraulic working pressure of 125 psi minimum; certified as Pipes and Related Products 
under NSF/ANSI standard 61: Drinking Water System Components–Health Effects.  

 
D. Pipe Cap: 

1. Shall be lead free brass and rated for a hydraulic working pressure of 200 psi, minimum.  
 

E. Strainer: 
1. The strainers shall be General Filter Model WesTech ¾”, FPT, #262KSPM7, or approved 

equal. 
2. Strainers shall be constructed of high strength erosion resistant ABS plastic. 
3. The slots in the strainer shall be designed to be smaller than the filter media and to get 

progressively larger towards the inside of the assembly to prevent loading of the media in 
the slot. 
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2.5 HYDRAULIC CEMENT 
 

A. Shall be rapid setting, high strength cementitious material with a final set time of less than 5 
minutes and compressibility of 2500 and 4500 psi at 24 hours and 7 days, respectively.  

 
PART 3 – EXECUTION 
 
3.1 BACKWASH CONTROL PROGRAM PLC 
 

A. CONTRACTOR shall download, revise, and edit the existing PLC software programs located 
in Filter Control Cabinets No. 1 and 2.  The PLC programs control the backwash operation of 
the seven filter beds.  The existing PLCs are 1756-L62 Control Logix by Allen-Bradley.  The 
controllers will be reprogrammed based on the functional description provided herein.  

 
B. The PLC program shall allow for automatic, semi-automatic, and manual backwashing of the 

filters.   
 

3.2 BACKWASH CONTROL FEATURES 
 

A. Automatic Mode: 
1. This feature shall be normally disabled and placed under password protection. Normal 

operation will occur in semi-automatic control. Enabling of the automatic mode shall be 
possible via password protection. 

2. When the headloss in a filter cell, as measured from the differential pressure transmitter, 
reaches the high head loss set point, the filter run time reaches the set point or the filtered 
water turbidity reaches a set point, a backwash is initiated on that filter.  The start of a 
backwash cycle shall initiate an alarm on SCADA that shall be acknowledged by an 
operator. 

3. The filter cell will proceed through a backwash cycle and return to service. 
4. All cells will be interlocked to allow only one cell to automatically backwash at a time. 

 
B. Semi-Automatic Mode: 

1. When the headloss in a filter cell, as measured from the differential pressure transmitter, 
reaches the high head loss set point, the filter run time reaches the set point or the filtered 
water turbidity reaches a set point, a “Backwash Required” alarm window is 
activated on the operator interface (OIT). 

2. A remote alarm will be activated to the SCADA system. 
3. The alarm must be acknowledged by pressing the Alarm Acknowledge function 

button on SCADA. 
4. The backwash is initiated by pressing the Semi-Auto Backwash Start function button for 

that filter on the OIT.  
5. The Filter cell will proceed through a backwash cycle and return to service. 
6. All cells will be interlocked to allow only one cell to automatically backwash at a time. 
7. A high head loss condition, filter run time, or turbidity exceedance does not need to exist 

to start a semi-auto backwash. 
8. A backwash will be initiated by pressing the semi-auto backwash start function button at 

any time, on the OIT. 
 

C. Manual Mode: 
1. When the headloss in a filter cell, as measured from the differential pressure transmitter, 
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reaches the high head loss set point, the filter run time reaches the set point or the filtered 
water turbidity reaches a set point, backwash required alarm window is activated on 
the operator interface (OIT). 

2. A remote alarm will be activated to the SCADA system. 
3. The alarm is acknowledged by pressing the alarm acknowledge function on the OIT. 
4. The filter function valves must be operated by manually operating the function switches 

on SCADA. 
5. The air wash blower and backwash pump must be manually operated using Hand-Off-

Auto function buttons on the OIT to stage the filter cell through a backwash. 
 
3.3 BACKWASH SEQUENCE  

A. Automatic Backwash Mode: (Note -  Filter #1 tags shown for reference) 
 

The backwash will commence automatically upon high head loss, high run time, or high 
turbidity and continue to completion as described (bolded parts designate sections to be added): 
1. The inlet valve (FV-301-1) of the selected filter closes and the other filter cells are 

interlocked from backwashing. 
2. The effluent valve remains open at the current position until the filter water level reaches 

a preset level then the effluent valve (FCV-303-1) is  closed.  
3. The backwash waste valve (FV-305-1) is opened. 
4. Cell B effluent isolation valve (FV-304-2) is closed. 
5. Air wash supply valve (FV-313-1) is opened and air wash blower is started (Blower #1 

for filters #1-3, Blower #2 for Filters #4-7). 
6. Air scour flow control valve (FCV-312) is opened until flow rate reaches set point. Filters 

#1-3 set point is 324 CFM and Filters #4-7 set point is 396 CFM. (2 scfm/sq.ft.) 
7. Air Wash blow off valve (FV-314) is closed. 
8. Air scour is continued for 5 to 10 minutes and should be adjusted on startup based 

on visual inspection. 
9. Backwash supply valve (FV-310-1) is opened. 
10. Selected backwash pump is started. Backwash pumps will be automatically alternated 

after each use if both HOA switches are in Auto. 
11. Backwash flow control valve (FCV-311) is opened slowly over 90 seconds until flow 

rate reaches a set point. The backwash flow set point for Filters #1-3 is 2,430 GPM 
and 2,970 GPM for Filters #4-7. 

12. The cell will MULTIWASH® (combined air and water backwash) until duration timer 
reaches its set point (1-20 minute range, initially set at 10).  

13. One minute before the time period expires, a buzzer shall sound for five seconds, 
and an “extend backwash” light on the filter consul shall be illuminated indicating 
that there is one minute remaining for this period. During this period, the operator 
has the option to manually extend the MULTIWASH® air/water period by 
depressing the “Extend Wash” pushbutton at the FCC. This will extend the wash for 
an additional pre-selected time period (adjustable to 5 minutes).  

14.  When the MULTIWASH® period expires, the blower stops, the filter air valve (FV-312) 
closes. The air wash blow-off valve (FV-314) is opened and air wash supply valve (FV-
313-1) is closed. 

15. Cell will continue to backwash for 5 to 6 minutes to purge air from underdrain and media. 
16. After air purge sequence is complete the backwash flow control valve (FCV-311) is 

closed slowly over a 90 second to 2 minute time period to allow stratification of 
media as it settles back into the resting/filtering position. 

17. The backwash pump is stopped. 
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18. Effluent isolation valve on cell A (FV-304-1) is closed and effluent isolation valve on cell 
B (FV-304-2) is opened. 

19. Air wash supply valve (FV-313-2) is opened and air wash blower is started (Blower #1 
for filters #1-3, Blower #2 for Filters #4-7). 

20. Air scour flow control valve (FV-312) is opened until flow rate reaches set point. Filters 
#1-3 set point is 324 CFM and Filters #4-7 set point is 396 CFM. (2 scfm/sq.ft.) 

21. Air Wash blow off valve (F-314) is closed. 
22. Air scour is continued for 5 to 10 minutes and should be adjusted on startup based 

on visual inspection. 
23. Selected backwash pump is started. Backwash pumps will be automatically alternated 

after each use if both HOA switches are in Auto. 
24. Backwash flow control valve (FCV-311) is opened slowly over 90 seconds until flow 

rate reaches a set point. The backwash flow set point for Filters #1-3 is 2,430 GPM 
and 2,970 GPM for Filters #4-7. 

25. The cell will MULTIWASH® (combined air and water backwash) until duration timer 
reaches its set point (1-20 minute range, initially set at 10).  

26. One minute before the time period expires, a buzzer shall sound for five seconds, 
and an “extend backwash” light on the filter consul shall be illuminated indicating 
that there is one minute remaining for this period. During this period, the operator 
has the option to manually extend the MULTIWASH® air/water period by 
depressing the “extend wash” pushbutton at the FCC. This will extend the wash for 
an additional pre-selected time period (adjustable to 5 minutes).  

27.  When the MULTIWASH® period expires, the blower stops, the filter air valve (FCV-
312) closes. The air wash blow-off valve (FV-314) is opened and air wash supply valve 
(FV-313-2) is closed. 

28. Cell will water only backwash for 5 to 6 minutes to purge air from underdrain and media. 
29. After air purge sequence is complete the backwash flow control valve (FCV-311) is 

closed slowly over a 90 second to 2 minute time period to allow stratification of 
media as it settle back into the resting/filtering position. 

30. The backwash pump is stopped. 
31. Backwash supply valve (FV-310-1) is closed. 
32. Backwash waste valve (FV-305-1) is closed; both filter effluent isolation valves (FV-304-

1 and FV-304-2) are opened. 
33. Filter influent valve (FV-301-1) is opened. 
34. Filter to waste valve (FCV-315) is opened until flow through filter to waste flow meter #1 

(FIQT-315) reaches flow equal to the flow exiting other filters. The valve will be 
modulated with a PID function to maintain this flow rate. Filters #1, 3, 5, & 7 will use 
filter waste flow meter #1 (FIQT-315) and Filters #2,4, & 6 will use filter to waste flow 
meter #2 (FIQT-316). 

35. The filter to waste turbidity will be monitored, after a delay period to allow clean water 
held below the underdrain and piping to discharge, with the effluent/filter to waste 
turbidimeter (AIT-307-1) until the turbidity drops below 0.3 NTU. 

36. When the turbidity drops below 0.3 NTU, the filter to waste control valve (FCV-315) will 
be closed. 

37. The filter effluent valve control is returned to automatic which will allow valve to 
modulate open when water level reaches the set point or flow rate reaches the maximum. 

 
B. Semi–Automatic Backwash Mode: 

1. The backwash will be initiated by pressing the Semi–Auto Backwash Start function 
button for the selected filter on the operator interface. 
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2. Each filter cell will proceed through a backwash cycle and continue to completion as 
described in the automatic backwash description above.  

 
C. Manual Backwash Mode: 

1. The operator will control the backwash cycle using function keys on the operator 
interface to complete the backwash process as described above. 

 
3.1 FILTER SHUTDOWN 
 

A. Before a filter is taken out of service for media replacement or inspection subsequent to media 
replacement, the following procedure outlined below shall be followed.  This procedure 
requires close coordination with the water treatment plant operator. 
1. After backwashing the filter, place the filter cell control panel in the manual mode and 

close the inlet valve (coordinate with operator). 
2. Allow the unit to filter down through the effluent valve.  DO NOT drain below the top of 

the filter media.  The media should be removed in a fluidized state. 
 
3.2 MEDIA AND NOZZLE REMOVAL 
 

A. The approximate depth of the media for each filter unit is given below.  
Filter  
Unit 

Depth of Media 
Cell A  

Depth of Media 
Cell B  

1 46.5” 49” 
2 41” 41” 
3 41.5” 44.5” 
4 70” 64” 
5 62” 61.5” 
6 63” 64” 
7 36” 36” 

1. It should be noted that under this measured layer of media, there is a solidified layer 
around the nozzles that will need to be removed.  

2. Sheet 5 of the Contract Drawings contains pictures taken in June 2018 showing the 
solidified media in Filter No. 7.  

 
B. Media shall be vacuumed or pumped out of each cell in a fluidized state and properly disposed.  

Access to the filter units for vacuuming can be achieved through the windows located by each 
filter, as shown in the “Gravity Filter Building Exterior Elevation” record drawings on page 6 
of the contract drawings. 

 
C. Media strainer nozzles shall be removed from inserts.  Extreme caution should be used to 

prevent damage to the nozzle inserts.   
 

D. Solidified media at the bottom of the filters will need to be carefully removed by hammering or 
other methods. Extreme caution should be used to prevent damage to the nozzle inserts. 

 
E. Once media is removed, the OWNER shall be contacted and allowed ample time to inspect the 

underdrain system of Filters 4-7 prior to placement of new nozzles and media. 
 

F. Removed media shall be properly disposed of in the designated area of the water treatment 
plant shown on Sheet 2 of the Contract Drawings.  
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3.3 DIFFERENTIAL PRESSURE TRANSMITTER SAMPLE PORT AND PIPING 
 

A. The existing differential pressure transmitter piping located in the Filter Building Piping 
Gallery shall be removed as shown on Sheet 3 of the Contract Drawings. 

 
B. The differential pressure transmitter piping shall be replaced as shown in the Contract 

Drawings. 
1. New wall pipe shall be installed on Filters #1-3 (Cells A and B) by core drilling through the 

filter wall and seal around pipe with hydraulic cement. 
2.  All new piping and fittings shall be thoroughly disinfected and flushed prior to connecting 

to filter effluent piping. 
 
3.4 NOZZLE AND MEDIA INSTALLATION 
 

A. Before installing the media, ensure each nozzle is properly installed in each underdrain unit.  
There should be no open inserts which could pass media to the underdrain.  Be certain that all 
strainers are properly installed and operational.   

 
B. Each filter shall be cleaned thoroughly prior to media placement.   

 
C. Before media is placed, a continuous level line must be placed inside the filter to depict the top 

elevation of each layer of filter media. 
 

D. Boards or plywood capable of supporting the weight of the workers should be placed to prevent 
workers from directly walking or standing on the media during installation. 
 

E. Bulk media may be placed dry by using a chute or conveyor to discharge the materials onto a 
platform from where they may be scattered with a hand trowel.  Bulk media may also be placed 
hydraulically by pump ejector.  If the wet method is used, the media will be added through the 
water and then backwashed for leveling. 
 

F. The top elevation of the media layers can be checked by filling the filter with water to 
previously marked line or by measuring from a straight edge laid across the top of the wash 
troughs.  The top elevation of each layer should be equal to the finished elevation plus the 
thickness of media required for skimming. 
 

G. After each layer has been placed into the filter cell, slowly fill the filter by adding water up 
through the underdrain.  Once the media has been submerged, slowly backwash the filter.  
(Note: the backwash control program must be rewritten as described above before this 
back wash can occur.) Following the initial backwash scrape the filter media as directed by 
the plant operator or owner.  The operator shall operate controls to accomplish the backwash 
cycle.  Each filter should be backwashed three times between additional scrapings if so 
required.  (Note: Each individual filter will be backwashed one-half at a time.)  
 

H. After final scraping, add additional media as required to bring the top surface of the media to 
the correct elevation. 
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3.5 DISINFECTION 
 

A. Disinfect each filter cell in accordance with AWWA C653-13 prior to putting into service, as 
follows: 
1. After all other work is completed, and before the filter is placed in service, the entire filter 

basin up to the maximum water level shall be disinfected by chlorination.  
2. This can be accomplished, preferably, by injecting sufficient chlorine into the backwash 

water to produce a free chlorine residual of at least 25 mg/L throughout the filter.  
3. After this has been accomplished, the chlorinated water shall be allowed to stand in the 

filter for at least 12 hours.  
4. At the end of the 12-hour contact time, the chlorinated water shall be tested to determine 

the amount of free chlorine residual.  
a. If the free residual is less than 15 mg/L, the chlorination process should be repeated.  

5. Sufficient tests should be made both from the top and bottom of the unit (and at 
intermediate points if feasible) to ensure that the residual readings measure the lowest 
chlorine level existing in the unit at the end of the 12-hour period. 

6. If satisfactory chlorine residuals are obtained after the chlorine retention period, the filter 
shall be run to waste or backwashed thoroughly to remove the highly chlorinated water.  

7. Chlorinated discharge shall be disposed of following federal, state, and local 
environmental regulations.  

 
3.6 BACTERIOLOGICAL SAMPLING 
 

A. Bacteriological sampling shall be completed in accordance with AWWA C653-97 after the 
chlorination procedure is completed and before the filters are placed in service. 
1. At least duplicate samples shall be taken from the filter not less than 30 minutes apart and 

shall be tested for the presence of coliform in accordance with the latest edition of 
Standard methods for the Examination of Water and Wastewater.  

2. If none of the samples show the presence of coliform, the filter may be placed in start-up 
with a 30 day test period. 

3. If any of the samples shows the presence of coliform, the disinfection procedure must be 
repeated. 

 
3.7 FILTER START-UP 
 

A. Filters must operate for 30 day without an Iron or Manganese secondary limit violation before 
it can be put into full service. 

 
B. Filters operating in the 30 day start-up period do not count towards the total number of required 

filters in service at all times.  
 
 
 

***END OF SECTION*** 
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SECTION 13230 
 

AERATION BYPASS PIPING  
 

PART 1 – GENERAL  
 
1.1 DESCRIPTION 
 

A. Scope: 
1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as specified, 

and required to complete all Aeration Bypass Piping Work. The Work includes, but is not 
limited to, the following: 
a. Furnish and install all new piping and fittings related to the aeration bypass piping. 
b. Furnish and install valves and appurtenances, complete and operational. 
c. Furnish and install all wall pipes. 
d. Work on or affecting existing piping and pipe supports. 
e. Testing. 
f. Cleaning and disinfecting. 
g. Incorporation of valves, meters and special items shown or specified into the piping 

systems, as required. 
 

B. Coordination: 
1. Review installation procedures under this and other Sections and coordinate the installation of 

items that must be installed with, or before Aeration Bypass Piping Work. 
2. Review the extent of potable water pipe or equipment to be disinfected to ensure that all items 

have been installed in sufficient time to allow the disinfection work to proceed. 
 
1.2 QUALITY ASSURANCE 
 

A. Ductile Iron Pipe: 
1. Manufacturer Qualifications: 

a. Manufacturer shall have a minimum of five years successful experience producing 
ductile iron pipe and fittings and shall be able to show evidence of at least five 
installations in satisfactory operation in the United States that are similar applications to 
the specified service. 

b. Lining and coating products shall be manufactured by a firm with a minimum of five 
years successful experience in protecting pipelines exposed to the specified service 
conditions, and shall be able to show evidence of at least five installations in 
satisfactory operation in the United States that are similar applications to the specified 
service. 

c. When not applied by the manufacturer, lining and coating Subcontractor shall have a 
minimum of five years successful experience in the application of the specified linings 
and coatings for similar applications for the specified service, and shall be able to show 
evidence of at least five installations in satisfactory operation in the United States. 

2. Component Supply and Compatibility: 
a. Unless otherwise approved by Owner, obtain all pipe, fittings, and appurtenances 

related to the ductile iron pipe work from a single ductile iron pipe manufacturer. 
b. Ductile iron pipe manufacturer shall review and approve or prepare all Shop Drawings 

and other submittals for all pipe, fittings, and appurtenances furnished relating to the 
ductile iron pipe. 

c. All pipe, fittings, and appurtenances shall be suitable for the specified service and shall 
be integrated into the overall piping system by ductile iron pipe manufacturer. 
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d. Ductile iron pipe manufacturer shall be responsible for all products and all factory-
applied linings and coatings, whether installed at pipe manufacturer’s facility or at 
manufacturer’s Subcontractor’s facility.  

 
B. Valves and Appurtenances: 

1. Manufacturer Qualifications: 
a. Manufacturer shall have a minimum of five years of experience producing substantially 

similar equipment and able to show evidence of at least five installations in satisfactory 
operation for at least five years. 

2. Component Supply and Compatibility: 
a. Obtain all equipment relating to the valves and appurtenances, regardless of the 

component manufacturer, from the valves manufacturer. 
b. The valves equipment manufacturer to review and prepare all Shop Drawings and other 

submittals for all components furnished relating to the valves and appurtenances. 
c. All components shall be specifically constructed for the specified service conditions and 

shall be integrated into the overall assembly by the valves equipment manufacturer.  
 

C. Wall Pipe: 
1. Component Supply and Compatibility: 

a. Obtain all equipment pertaining to the wall pipe, regardless of the component 
manufacturer from a single wall pipes manufacturer. 

b. The wall pipes manufacturer to review and approve or to prepare all Shop Drawings 
and other submittals for all components furnished with the wall pipes. 

c. All components shall be specifically constructed for the specified service conditions and 
shall be integrated into the overall assembly by the wall pipe manufacturer. 

 
D. Disinfection: 

1. Contractor’s Qualifications: 
a. Contractor regularly engaged in potable water piping and equipment disinfections and 

who agrees to employ only tradesmen with specific skill and experience in this type of 
Work. Submit name and qualifications to OWNER. 

2. Regulatory Requirements: Comply with applicable provisions and recommendation of the 
following, except as otherwise shown or specified. 
a. American National Standards Institute, (ANSI). 
b. Institute of Electrical and Electronic Owners, (IEEE). 
c. National Electrical Code, (NEC). 
d. National Electrical Manufacturers' Association, (NEMA). 
e. National Fire Protection Association, (NFPA). 
f. Underwriters’ Laboratories, Inc., (UL). 
g. Local and State Building Codes and Ordinances. 
h. Permits: CONTRACTOR shall obtain and pay for all required permits, fees and 

inspections. 
 
1.3 SUBMITTALS 
 

A. Ductile Iron Pipe: 
1. Shop Drawings: Submit the following with Shop Drawings required under Exposed Piping: 

a. Detailed drawings and data for pipe, fittings, gaskets, appurtenances, linings, and 
coatings. 

b. Tests: Submit description of proposed testing methods, procedures and apparatus. 
Submit copies of test report for each test. 

c. Details of piping, valves, supports, accessories, specials, joints, harnessing, and 
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connections to existing pipes and structures. 
2. Record Drawings: 

a. During progress of the Work keep an up-to-date set of the Record Drawings showing 
field and Shop Drawing modifications. Immediately upon completion of the Work 
submit CAD drawings showing the actual in place installation of all piping and 
equipment installed under this Section at a scale satisfactory to the Owner. 

b. One print and one electronic copy of the CADD files shall be furnished no later than 30 
days prior to Substantial Completion of the Contract and prior to final payment. 

3. Certificates: 
a. Submit a certificate signed by manufacturer of each product that product conforms to 

applicable referenced standards and the Contract Documents. 
b. Submit a certificate signed by the applicator of the linings and coatings stating that the 

product to be applied conforms to applicable referenced standards and that the 
applicator shall conform to the Contract Documents. 

 
B. Valves and Appurtenances: 

1. Shop Drawings: Submit the following: 
a. Product data sheets. 
b. Complete catalog information, including dimensions, weight, specifications, and 

identification of materials of construction of all parts. 
c. Cv values and headloss curves. 
d. Control characteristics of modulating valves. 
e. Certificates of compliance with AWWA Standards, where applicable. 
f. Corrosion resistance information to confirm suitability of the valve materials for the 

application. Information on chemical resistance of elastomers shall be furnished from 
the elastomer manufacturers. 

g. Special tools list. 
2. Certified copies of test results and inspection data. 
3. Samples: 

a. One foot of chain for wheel operated valves. 
4. Manufacturer’s qualifications including list of existing installations with contact names and 

telephone numbers 
 

C. Wall Pipes: 
1. Shop Drawings: Submit the following: 

a. Detailed drawings and data on all wall pipe, and pipe sleeves. Submit and coordinate 
these with Shop Drawings required for all piping systems. 

 
D. Disinfection: 

1. Shop Drawings: Submit the following: 
a. Description of the forms of chlorine, dosages, and proposed methods of application to 

the OWNER for approval. 
2. Test Reports: 

a. Submit bacteriological test report. 
 
1.4 DELIVERY, STORAGE, AND HANDLING: 
 

A. Packing, Shipping, Handling and Unloading: 
1. Deliver materials to the Site to ensure uninterrupted progress of the Work. 
2. Unload pipe, fittings and specials opposite to or as close to the place where they are to be 

installed as is practical to avoid unnecessary handling. Keep pipe interiors completely free 
from dirt and foreign matter. 
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3. Inspect delivered pipe for cracked, gouged, chipped, dented or other damaged material and 
immediately remove from Site. 

4. Handle all pipe, fittings and accessories carefully with approved handling devices. Do not 
drop or roll pipe off trucks. Do not otherwise drop, roll or skid piping. 

 
B. Storage of Materials: 

1. Store materials to permit easy access for inspection and identification. Keep all material off 
the ground, using pallets, platforms, or other supports. Protect steel members and packaged 
materials from corrosion and deterioration. 

2. Store all equipment in covered storage off the ground and prevent condensation and in 
accordance with the manufacturer's recommendations for long-term storage. 

3. Store pipes and fittings on heavy wood blocking or platforms so they are not in contact with 
the ground. 

 
C. Acceptance at Site: 

1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. 
Contractor shall notify Owner, in writing, if any loss or damage exists to equipment or 
components. Replace loss and repair damage to new condition in accordance with 
manufacturer's instructions. 

 
PART 2 – PRODUCTS 
 
2.1 GENERAL: 
 

A. Ductile Iron Pipe: 
1. Piping systems shall be suitable for their intended use. 
2. Joints shall be as specified in Exposed Piping Installation. If not specified, provide flanged 

joints for exposed piping and push-on or mechanical joints for buried piping. Provide 
couplings on pipe with plain or grooved ends where shown or where approved by Owner. 

 
B. Valves and Appurtenances: 

1. Manually operated valves, with or without extension stems, shall require not more than a 40-
pound pull on the manual operator to open or close a valve against the specified criteria. The 
gear actuator and the valve components shall be able to withstand a minimum pull of 200 
pounds on the manual operator and an input torque of 300-foot pounds to an actuator nut. 
Manual operators include handwheel, chain, crank, lever and a T-handle wrench. 

2. Provide all valves to turn clockwise to close, unless otherwise specified. 
3. Provide all valves with permanent markings for direction to open. 
4. Provide exposed valves with flanged ends conforming to ANSI B16.1. The pressure class of 

the flanges shall be equal to or greater than the specified pressure rating of the valves. 
5. Provide buried valves with mechanical or push-on joints, restrained or unrestrained, as 

required by the piping with which they are installed. 
6. All materials of construction of the valves shall be suitable for the application as shown. 
7. Protect wetted parts from galvanic corrosion due to contact of two different metals. 
8. Provide all valves with manufacturer’s name and rated pressure cast in raised letters on the 

valve body. 
9. Provide valves with brass or Type 316 stainless steel nameplates attached with Type 316 

stainless steel screws. Nameplates shall have engraved letters and shall include the following 
information as a minimum: 
a. Valve size. 
b. Pressure and temperature ratings. 
c. Application (other than water and wastewater). 
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d. Date of manufacture. 
e. Manufacturer’s name. 

10. Clean and descale fabricated stainless steel items in accordance with ASTM A380, and as 
follows: 
a. Passivate all stainless steel welded fabricated items after manufacture by immersion in a 

pickling solution of six percent nitric acid and three percent hydrofluoric acid. 
Temperature and detention time shall be sufficient for removal of oxidation and ferrous 
contamination without etching the surface. Perform a complete neutralizing operation 
by immersion in a trisodium phosphate rinse followed by a clean water wash. 

b. Scrub welds with the same pickling solution or pickling paste and clean with stainless 
steel wire brushes or by grinding with non-metallic abrasive tools to remove weld 
discoloration, and then neutralize and wash clean. 

11. For stainless steel bolting, except where Nitronic-60 nuts are required, use antiseize 
compound, graphite free, to prevent galling. Strength of the joint shall not be affected by the 
use of anti-seize compound. 

 
C. Disinfection: 

1. Provide all necessary equipment and materials, including chemicals, to perform the 
disinfecting operations. 

 
D. Pipe Schedule: 

1. Service:    Water 
2. Size:    16” 
3. Material:    Ductile Iron 
4. Lining:    Cement Lined 
5. Thickness/Pressure Class: Class 53 
6. Joint:    Flanged 
7. Test:    HY (150 psig) 

 
2.2 MATERIALS: 
 

A. Ductile  Iron Pipe: 
1. Ductile Iron Pipe and Fittings: 

a. Flanged Pipe: Fabricate in accordance with ANSI/AWWA C115. 
1) Pressure Class: Class 53. 

b. Flanged Joints: Conform to ANSI/AWWA C110 and ANSI/AWWA C115 capable of 
meeting the pressure class or special thickness class, and test pressure specified in 
piping schedule. 
1) Gaskets: Unless otherwise specified, gaskets shall be at least 1/8-inch thick, ring or 

full-face as required for the pipe, of a synthetic rubber compound containing not 
less than 50 percent by volume nitrile or neoprene, and shall be free from factice, 
reclaimed rubber, and other deleterious substances. Gaskets shall be suitable for the 
service conditions specified, specifically designed for use with ductile iron pipe and 
fittings. 
a) Gasket Sealing Compounds: Provide high temperature resistant sealing 

compound (Loctite PST 592 or equivalent) with Dimethacrylate-ester base, and 
Teflon. 

2) Bolts: Confrom to ANSI B18.2.1. 
a) Exposed: ASTM A 307, Grade B. 

3) Nuts: Confrom to ANSI B18.2.2. 
a) Exposed: ASTM A 563, Grade A, Heavy hex. 

c. Flanged Fittings: Conform to ANSI/AWWA C110 and ANSI/AWWA C115. 
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1) Pressure Rating: As specified above for flanged joints. 
2) Material: Ductile iron. 
3) Gaskets: As specified above for flanged joints. 
4) Bolts and Nuts: As specified above for flanged joints. 

2. Cement-mortar Lining: 
a. Pipe and fittings shall be lined with a bituminous seal coated cement-mortar lining in 

accordance with ANSI/AWWA C104. 
 

B. Valves and Appurtenances: 
1. Circular, Iron Body Butterfly Valves: 

a. Standards: Valves shall conform to AWWA C504. 
b. Body Type: Short body, except where otherwise shown or required to obtain required 

clearance for valve operator or disc. 
c. Class: 150B 
d. Construction:  

1) Body: Cast iron or ductile iron. 
2) Disc: Cast iron or ductile iron with 316 stainless steel edge. 
3) Shaft: Type 304 stainless steel. 
4) Seat: EPDM. 
5) Packing: EPDM. 

e. Required Features: 
1) Valves for air service shall be rated for temperatures to 290°F. 
2) Fully flanged, ANSI B16.1, Class 125 flanges. 
3) Body shall be completely lined by seat. 
4) High temperature bearings and paint. 
5) Valve and seat shall be rated for zero leakage at 150 psi differential pressure on 

isolation and dead end service without the use of downstream flanges. 
f. Manufacturer and Model: 

1) DeZurik, AWWA Model. 
2) Milliken, Model 511. 

2. Valve Appurtenances: 
a. General: 

1) For valves located less than five feet above the operating floor, provide levers on 4-
inch quarter turn valves and handwheels on all other valves, unless otherwise shown 
or specified. 

2) For valves located at five feet or more above the operating floor, provide chain 
operators. 

b. Handwheels: 
1) Conform to the applicable AWWA Standards. 
2) Material of Construction: Ductile iron or cast aluminum. 
3) Arrow indicating direction of opening and word “OPEN” shall be cast on the trim 

of the handwheel. 
4) Maximum Handwheel Diameter: 30-inches. 

c. Chain Operators: 
1) For valves more than five feet above the operating floor provide chain operators. 
2) Chains shall extend to three feet above the operating floor. 
3) A 1/2-inch stainless steel hook bolt shall be provided to keep the chain out of the 

walking area. 
4) Materials of Construction: 

a) Chain: Type 316L stainless steel. 
b) Chain wheel: Recessed groove type made out of Type 316 stainless steel. 
c) Guards and Guides: Type 316L stainless steel. 
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5) Chain Construction: 
a) Chain shall be of welded link type with smooth finish. Chain that is crimped or 

has links with exposed ends shall not be acceptable. 
6) Provide geared operators where required to position chain wheels in vertical 

position. 
 

C. Wall Pipe: 
1. Material: Same as specified for the piping connected to wall pipe, unless otherwise approved 

by OWNER. 
2. Thickness: Same as specified for the piping connected to wall or floor pipe. 
3. Collars: Provide collars at mid-point of wall for anchorage and watertightness. 
4. Pipes ends shall be flush with wall face, unless otherwise shown. 
5. Drill and tap flanged ends and mechanical joint bells for studs. Provide studs of same material 

as connected piping, except submerged and buried studs shall be of Type 316 stainless steel. 
6. Pipe Sleeve: Use ductile iron furnished with integral wall collar. Dimensions shall be as 

required for flanged joint to pass through sleeve, length as required. 
 
2.3 Exterior Surface Preparation and Coatings: 
 

A. Exposed Piped and Fittings: 
1. Exterior steel, cast-iron, and ductile iron surfaces, except machined surfaces of all exposed 

valves and appurtenances, shall be finish painted in the shop. The surface preparation, 
priming, finish painting, and field touch-up painting shall conform to the requirements of 
Section 09900, Painting. 

 
Part 3 –Execution 
 
3.1 INSPECTION 
 

A. Inspect piping to assure that piping is free from defects in material and workmanship. Verify 
compatibility of all pipe, fittings, gaskets, linings, and coatings. 

 
3.2 EXPOSED PIPING INSTALLATION  
 
A. General: 

1. Install piping as shown, specified and as recommended by the manufacturer. 
2. If there is a conflict between manufacturer's recommendations and the Contract Documents 

request instructions from Owner, in writing, before proceeding. 
3. Pipe, fittings and accessories that are cracked, damaged, in poor condition or have damaged 

linings will be rejected. 
4. Present conflicts between piping systems and equipment or structures to the Owner for review 

of corrective measures before proceeding. 
 

B. Piping Installation: 
1. Install straight runs true to line and elevation. 
2. Install vertical pipe truly plumb in all directions. 
3. Install piping parallel or perpendicular to building walls. Piping at angles and 45 degree runs 

across corners will not be accepted, unless specifically shown or approved by the Owner. 
4. Install small diameter piping generally as shown when specific locations and elevations are 

not indicated. Locate such piping as required to avoid ducts, equipment, beams, and other 
obstructions. 

5. Install piping so as to leave all corridors, walkways, work areas, and like spaces unobstructed. 
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Unless otherwise approved, by the Owner, provide a minimum headroom clearance under all 
piping of 7 feet-6 inches. 

6. Protect and keep clean water pipe interiors, fittings and valves. 
7. Provide temporary caps or plugs over all pipe openings at the end of each days Work, and 

when otherwise required or directed by the Owner. 
8. Cutting: Cut pipe from measurements verified at the Site, not from Drawings. 
9. Install dielectric unions wherever dissimilar metals are connected, except for bronze or brass 

valves in ferrous piping. 
10. Provide a union downstream of each valve with screwed connections. 
11. Provide screwed or flanged unions at each piece of equipment, where shown, and where 

necessary to install or dismantle piping. 
 

C. Joints: 
1. General: 

a. Make joints in accordance with the pipe manufacturer's recommendations and the 
requirements below. 

b. Cut piping accurately and squarely and install without forcing or springing. 
c. Ream out all pipes and tubing to full inside diameter after cutting. Remove all sharp 

edges on end cuts. 
d. Remove all cuttings and foreign matter from the inside of pipe and tubing before 

installation. Thoroughly clean all pipe, fittings, valves, specials, and accessories before 
installing. 

2. Flanged Joints: 
a. Assemble flanged joints using 1/8-inch ring-type gaskets for raised face flanges. Use 

full face gaskets for flat face flanges, unless otherwise approved by Owner. Gaskets 
shall be suitable for the service intended in accordance with the manufacturer's ratings 
and instructions. Gaskets shall be properly centered. 

b. Bolts shall be tightened in a sequence which will ensure equal distribution of bolt loads. 
c. The length of bolts shall be uniform, and they shall not project beyond the nut more 

than 1/4-inch or fall short of the nut when fully taken up. The ends of bolts shall be 
machine cut so as to be neatly rounded. No washers shall be used. 

d. Bolt threads and gasket faces for flanged joints shall be lubricated prior to assembly. 
e. Alternately tighten bolts 180 degrees apart to compress the gasket evenly. 

 
D. Installing Valves and Accessories: 

1. Provide supports for large valves, flow meters and other heavy items as shown or required. 
2. Install floor stands as shown and as recommended by the manufacturer. 
3. Provide lateral restraints for extension bonnets and extension stems as shown and as 

recommended by the manufacturer. 
4. Provide steel sleeves where operating stems pass through floor. Extend sleeves 2-inches 

above floor. 
5. Position valve operators as shown. When the position is not shown, install the valve so that it 

can be conveniently operated and as approved by Owner. Avoid placing operators at angles to 
the floors or walls. 

6. Position flow measuring devices in pipe lines at specific location as shown in drawings.  
 

E. Unions: 
1. Install dielectric unions wherever dissimilar metals are connected, except for bronze or brass 

valves in ferrous piping. 
2. Provide a union downstream of each valve with screwed connections. 
3. Provide screwed or flanged unions at each piece of equipment, where shown, and where 

necessary to install or dismantle piping. 
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F. Transitions from One Type of Pipe to Another: 

1. Provide all necessary adapters, specials and connection pieces required when connecting 
different types and sizes of pipe or connecting pipe made by different manufacturers. 

 
G. Taking Existing Pipelines Out of Service: 

1. Do not take pipelines out of service unless specifically shown or approved by Owner. 
2. Notify Owner, in writing, at least 48 hours prior to taking pipeline out of service. 
 

H. Work on Existing Pipelines: 
1. Cut or tap pipes as shown or required with machines specifically designed for this Work. 
2. Install temporary plugs to keep out all dirt, water and debris. 
3. Provide all necessary adapters, fittings, pipe and appurtenances required. 

 
3.3 VALVES AND APPURTENANCES   
 

A. Installation: 
1. Install all valves and appurtenances in accordance with the manufacturer's instructions. 
2. Conform to appendices of AWWA Standards, where applicable. 
3. Install all valves so that operating handwheels or levers can be conveniently turned from 

operating floor without interfering with access to other valves and equipment, and as 
approved by the Owner. Orient chain operators out of the way of the walking areas. Mount 
valves so that indicator arrows are visible from floor level. 

4. Install all valves plumb and level. Install all valves to be free from distortion and strain 
caused by misaligned piping, equipment or other causes. 

 
B. Field Tests and Adjustments: 

1. Adjust all parts and components as required to provide correct operation of the valves. 
2. Conduct a functional field test on each valve in the presence of the Owner to demonstrate that 

each valve operates correctly. 
3. Verify satisfactory operation and controls of motor operated valves. 
4. Demonstrate satisfactory opening and closing of valves at the specified criteria requiring not 

more than 40 pounds effort on the manual actuators. 
5. Test ten percent valves of each type by applying 200 pounds effort on the manual operators. 

There shall be no damage to the gear actuator or the valve. 
 
3.4 WALL PIPE INSTALLATION 
 

A. Wall Pipes: Install as shown and in accordance with approved Shop Drawings. 
 

B. Pipe Sleeves: 
1. Use sleeves wherever pipes pass through walls, unless otherwise shown. 
2. All sleeves through walls shall be flush with wall face. 
3. All pipe joints and annular spaces in exterior walls or walls subjected to hydrostatic pressure 

shall be completely watertight. 
4. Use link type seals to seal sleeve against hydrostatic pressure. Size sleeves to provide annular 

space required to suit the link type mechanical seals that are used. 
5. Do not install sleeves and pipes through structural members, unless specifically shown and 

approved by OWNER. 
6. Size sleeves as follows: (Sleeve ID) – (Pipe or Insulation OD) = 2-3 inches. 

 
 



RAR WTP Filter Rehab Aeration Bypass Piping              13230-10 

3.5 DISINFECTION 
 

C. General: 
1. Water handling equipment items that are part of the potable water distribution system shall be 

disinfected in the same manner as described herein for the pipelines. 
2. The method to be followed shall be that prescribed by the local authorities or in accordance 

with the procedures recommended by AWWA C651 and C652, except as specified below. 
3. Before application of chlorine, flush the piping system at a velocity of not less than 2.5 feet 

per second. Do not flush the system if the tablet method, as specified in the above standard, is 
used. 

4. After the applicable retention period, flush the system using potable water. 
 
3.6 Field Quality Control 
 

A. Testing: Perform bacteriological test in accordance with AWWA C651. 
 

 
 
 

+ + END OF SECTION + + 
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SECTION 13240 
 

ELECTROMAGNETIC FLOW METER 
 

PART 1 – GENERAL  
 
1.1 DESCRIPTION 
 

A. Scope: 
1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as specified, 

and required to complete all Electromagnetic Flow Meter Work. This Work includes, but 
is not limited to, the following: 
a. Furnish and install new electronic flow meters. 
b. Calibration of new electromagnetic flow meters. 
c. Work affecting existing piping. 

 
B. Coordination: 

1. Review installation procedures under this and other Sections and coordinate the 
installation of items that must be installed with, or before Electromagnetic Flow Meter 
Work. 

2. Review the extent of potable water pipe or equipment to be disinfected to ensure that all 
items have been installed in sufficient time to allow the disinfection work to proceed.  

 
1.2 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications: 
1. Manufacturer shall have a minimum of five years of experience producing substantially 

similar equipment and able to show evidence of at least five installations in satisfactory 
operation for at least five years. 

 
B. Contractor’s Qualifications: 

1. Not Used. 
 

C. Component Supply and Compatibility: 
1. Obtain all equipment included in this Section regardless of the component manufacturer 

from a single electromagnetic flow meter and appurtenances manufacturer. 
2. The electromagnetic flow meter and appurtenances equipment manufacturer to review 

and prepare all Shop Drawings and other submittals for all components furnished under 
this Section. 

3. All components shall be specifically constructed for the specified service conditions and 
shall be integrated into the overall assembly by the electromagnetic flow meter and 
appurtenances equipment manufacturer. 

 
D. Regulatory Requirements: 

1. Perform all work associated with electromagnetic flow meter equipment in compliance 
with applicable requirements of governing agencies having jurisdiction.  
a. NEMA – National Electrical Manufacturers Association. 
b. NEC – National Electrical Code. 
c. UL – Underwriters' Laboratories, Inc 
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1.3 SUBMITTALS 
 

A. Shop Drawings and Product Data: 
1. Submit for approval the following: 

a. System shall be submitted as a complete submittal including all external 
connections and internal details. 

b. Complete description in sufficient detail to permit comparison with the technical 
specifications. 

c. Weights and performance data. 
d.  Wiring diagrams and specifications for all electrical equipment. 
e.  Affidavits of compliance with referenced standards and codes. 
f.  Manufacturer's literature, including: 

1) Dimensions. 
2) Materials. 
3) Size. 
4) Weight. 

g. Confirm that equipment and piping shown is suitable for service conditions 
specified. 

h. Show locations and sizes for all connections to associated equipment and utilities. 
i. List of spare parts and optional equipment. 

 
B. Operation and Maintenance Data: 

1. Operation and Maintenance Manuals: 
a. Submit complete installation, operation and maintenance manuals including copies 

of all approved Shop Drawings. 
2. Required Operation Data:  

a. Complete, detailed operating instructions for each piece of equipment with moving 
parts. 

b. Explanations for all safety considerations relating to operations. 
c. Recommended spare parts list. 

3. Required Maintenance Data: 
a. Maintenance data shall include all information and instructions required by plant 

personnel to keep equipment property lubricated and adjusted so that it functions 
economically throughout its full design life. 

b. Explanation with illustrations as necessary for each maintenance task. 
c. Recommended schedule of maintenance tasks. 
d. Lubrication charts and tables of alternate lubricants. 
e. Trouble shooting instructions. 
f. List of maintenance tools and equipment. 
g. Name, address and phone number of manufacturer and manufacturer's local service 

representative. 
 

C. Guarantee and Warranty: 
1. Provide a 1-year complete parts and service warranty for the electromagnetic flow meter 

as described below: 
a. The electromagnetic flow meter and all of its components shall be guaranteed 

against mechanical failure due to materials, workmanship, or wear under the 
original specified operating conditions for a period of 1 year from the date of 
Substantial Completion. 

b. If any defect is found within this period, the electromagnetic flow meter 
manufacturer at its option and expense shall either repair the meters or furnish and 
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install replacement components.  
c. The meter manufacturer shall be responsible for paying all costs associated with the 

repair or replacement of the equipment. 
d. After repair, the meter warranty shall remain in effect for the residual periods of the 

initial warranty. 
e. The Owner may make routine preventive maintenance and repairs without voiding 

the meter warranty. Other repairs and modifications shall not void the warranty 
when approved by the meter manufacturer. Long-term storage shall not void the 
warranty when stored in conformance with the meter manufacturer’s 
recommendations. 

 
1.4 DELIVERY, STORAGE, AND HANDLING  
 

A. Packing, Shipping, Handling, and Unloading: 
1. All equipment and materials shall be inspected against approved Shop Drawings at time 

of delivery. Equipment and materials damaged or not meeting requirements of the 
approved Shop Drawings shall be immediately returned to the manufacturer for 
replacement or repair. 

2. Equipment and materials shall on delivery, storage, and installation be handled in an 
approved manner according to manufacturer's instructions. 

 
B. Storage of Materials: 

1. All equipment and materials after inspection shall be carefully prepared for storage and 
labeled. Equipment and materials shall be stored in a dry location and protected from 
harm according to manufacturer's instructions. 

 
C. Acceptance at Site: 

1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. 
Contractor shall notify Owner, in writing, if any loss or damage exists to equipment or 
components. Replace loss and repair damage to new condition in accordance with 
manufacturer's instructions. 

 
PART 2 – PRODUCTS   
 
2.1 GENERAL 
 

A. The electromagnetic flow meter shall consist of a flow sensor based on Faraday’s Law of 
Electromagnetic Induction and microprocessor-based signal converter. 

 
2.2 MATERIALS 
 

A. Sensor: 
1. Operating Principle: Utilizing Faraday’s Law of Electromagnetic Induction, the flow of 

liquid through the sensor induces an electrical voltage that is proportional to the velocity 
of the flow. 

2. Construction:  
a. The sensor flow tube shall be 304 stainless steel surrounded by two coils.  
b. Linear material shall be hard rubber (Ebonite).  
c. Measurement and grounding electrodes shall be Hastelloy C-276.  
d. Connecting flanges shall be carbon steel. 

 



RAR WTP Filter Rehab Electromagnetic Flow Meter              13240-4 

3. Installation: A minimum of 4 pipe diameters up stream and 3 pipe diameters downstream. 
4. Operating Temperature: -4o to 158 oF. 
5. Size: 16” Diameter 

 
B. Signal Converter: 

1. Type: NEMA 4X enclosure 
2. Display: Background illumination with alphanumeric 3-line, 20-character display to 

indicate flow rate, totalized values, settings, and faults (a blind version of the MAG 6000 
signal converter is available). 

3. Power supply: 115/230 VAC or 11-24 VCD. 
4. Operating Temperature: -4o to 140 oF  
5. Outputs: 0-20 mA or 4-20mA into 800 ohms max. One relay rated at 42 VAC/SA, 

24DC/1A. Digital (frequency or pulse) for external display of flow rate or totalizer. 
 

C. Sensor and Signal Converter Performance: 
1. Flow Range: 0.1 m/s (0.3 ft/s) to 12 m/s (39 ft/s) 
2. Accuracy: Mag 600: ±0.2% (±1mm/s); Mag 5000: ±0.4% (±1mm/s) 
3. Bi-directional flow capabilities shall be standard. 

 
D. Totalizer 

1. Two eight-digit counters for forward, net, or reverse flow. 
 

E. Manufacturer / Model: 
1. The electromagnetic flow meter shall be a Siemens Model MAG 5100W flow sensor with 

a Siemens Model MAG 5000 or 6000 signal converter. Insertion type flow meters will not 
be accepted. 

 
2.3 Calibration 
 

A. SENSORPROM® Memory Unit 
1. Each flow sensor shall be wet calibrated and all of the calibration information and factory 

settings matching the sensors shall be stored in an integrally mounted SENSORPROM® 
memory unit. 

2. The SENSORPROM® shall store sensor calibration data and signal converter setting for 
the lifetime of the product. 

3. At initial commissioning, the flow meter commences measurement without any initial 
programming. 

4. Any customer specified settings are downloaded to the SENSORPROM®. 
5. Should the signal converted need to be replaced, the new signal converter will upload all 

previous settings and resume measurement without any need for reprogramming or 
rewiring. 

 
B. A certificate of calibration shall accompany each flow sensor. 

 
C. Programming of the transmitter must be performed by pressing buttons on a keypad.  
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2.4 Signal Converter Function 
 

A. The following functions shall be provided with the signal converter: 
1. All programming shall be accomplished through an integral keypad with press buttons.  
2. All programming shall be protected by a user-defined password. 
3. The signal converter shall be integrally mounted or remotely mounted using a remote-

mount kit provided by the manufacturer. 
4. The signal converter shall provide a 0/4-20 mA DC signal proportional to flow rate into 

800 ohms max. Output shall be selectable as unidirectional or bi-directional. 
5. The relay shall be programmable as error indicator, limit alarm, or pulsed output. 
6. The signal converter system shall be equipped with an error and status log with four 

groups of information: 
a. Information without a functional error involved. 
b. Warnings which may cause malfunction in the application. 
c. Permanent errors, which may cause malfunction in the application. 
d. Fatal error, which is essential for the operation of the flow meter. 

7. A system error shall be indicated by a flashing icon on the display or activation of the 
relay when set as an error alarm. 

8. The first nine standing errors shall be stored in the error pending log. A corrected error is 
removed from the error pending log. A status log shall be provided to store the last nine 
error messages received for 180 days regardless of correction. 

 
2.5 SPARE PARTS 
 

A. Spare parts for the equipment shall include the following, unless otherwise noted: 
1. One set of manufacture’s recommended spare parts. 
2. Extra operation manuals as required. 

 
PART 3 – Execution    
 
3.1 GENERAL  
 

A. CONTRACTOR shall inspect the area in which the equipment is to be installed and verify that 
the equipment is ready for installation. 

 
B. CONTRACTOR shall notify OWNER of any discrepancies. 

 
C. CONTRACTOR shall make all necessary field connections required to place the aeration 

influent piping and electromagnetic flow metering systems in proper operation in accordance 
with manufacturer’s instructions and recommendations.  
 

3.2 INSPECTION 
 

A. CONTRACTOR shall verify that pipes and equipment are compatible. 
 

B. Make adjustments required to place system in proper operating condition. 
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3.3 INSTALLATION 
 

A. The electromagnetic flow meter shall be installed a minimum of four pipe diameters 
downstream of the existing butterfly valve and three pipe diameters upstream of the proposed 
tee. 

B. Wiring between flow sensors and remote mounted signal converters shall be cable type and use 
procedures as per manufacturers’ recommendations. 

 
3.4 FIELD QUALITY CONTROL 
 

A. All equipment will be given running tests by CONTRACTOR at the job Site following 
installation of the equipment and controls. Should the tests indicate any malfunction, 
CONTRACTOR shall make any necessary repairs and adjustments. Such tests and adjustments 
shall be repeated until, in the opinion of the OWNER, the installation is complete and the 
equipment is functioning properly and accurately, and is ready for permanent operation. 

 
B. Verification: 

1. Procedure: 
a. Verification using a stand-alone Siemens MAGFLO Verificator to measure a 

number of selected parameters in the flow sensor and signal converter, which affects 
the integrity of the flow measurement, shall be available through a factory 
verification service.   

2. Parameters: 
a. Verification of the Flow Meter shall consist of the following test routines: 

1) Installation test of the entire flow meter system and cables. 
2) Test of sensor magnetic properties. 
3) Signal converter gain, linearity, and zero point tests. 
4) Digital output test. 
5) Analog output test. 

3. Certificate: 
a. A certificate of verification shall be issued if the flow meter passes all of the tests 

within 2% of the original factory test parameters. 
 
 
 
 

+ + END OF SECTION + + 
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SECTION 13250 
 

CHEMICAL INJECTION PIPING  
 

PART 1 – GENERAL  
 
1.1 DESCRIPTION 
 

A. Scope: 
1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as specified, 

and required to complete all Chemical Injection Piping Work. This Work includes, but is 
not limited to, the following: 
a. Furnish and install all piping, flexible tubing, and fittings related to the chemical 

injection piping. 
b. Furnish and install valves and appurtenances, complete and operational.  
c. Work on or affecting existing piping and structures.  
d. Restoration to all areas disturbed during Work. 

 
B. Coordination: 

1. Review installation procedures under this and other Sections and coordinate the 
installation of items that must be installed with, or before Chemical Injection Piping 
Work. 

 
1.2 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications: 
1. Manufacturer shall have a minimum of five years of experience producing substantially 

similar equipment and able to show evidence of at least five installations in satisfactory 
operation for at least five years. 

 
B. Component Supply and Compatibility: 

1. Unless otherwise approved by Owner, all thermoplastic pipe and fittings shall be obtained 
from a single thermoplastic pipe and fittings supplier.  

2. The piping and fittings supplier shall review and prepare all Shop Drawings and other 
submittals for all components furnished under this Section. 

 
1.3 SUBMITTALS 
 

A. Shop Drawings and Product Data: 
1. Submit for approval the following: 

a. Full details of piping, specials, joints, harnessing and thrust blocks, and connections 
to piping, structures, equipment and appurtenances.  

 
B. Guarantee and Warranty: 

1. Submit certificates of compliance with referenced standards. 
 

C. Record Documents: 
1. Maintain accurate and up-to-date record documents showing field and Shop Drawing 

modifications. Record documents for buried piping Work shall show actual location of all 
piping and appurtenances at same scale as the Contract Drawings. 



RAR WTP Filter Rehab Chemical Injection Piping              13240-2 

2. Record documents shall show piping with elevations referenced to the project datum and 
dimensions to at least three permanent structures, when possible. For straight runs of pipe 
provide offset dimensions as required to document pipe location. 

3. Include profile drawings with buried piping record documents when the Contract 
Documents include pipe profile drawings. 

 
1.4 DELIVERY, STORAGE, AND HANDLING  
 

A. Packing, Shipping, Handling, and Unloading: 
1. Deliver materials to the Site to ensure uninterrupted progress of the Work. 
2. All equipment and materials shall be inspected against approved Shop Drawings at time 

of delivery.  
a. Inspect pipe and appurtenances for cracked, gouged, chipped, dented, and other 

damage to the material and immediately remove damaged material from the site. 
b. Equipment and materials damaged or not meeting requirements of the approved 

Shop Drawings shall be immediately returned to the manufacturer for replacement 
or repair. 

3. Equipment and materials shall on delivery, storage, and installation be handled in an 
approved manner according to manufacturer's instructions. 

4. Handle all pipe, fittings, specials and accessories carefully with approved handling 
devices. Do not drop or roll material off trucks. Do not otherwise drop, roll or skid piping. 

5. Avoid unnecessary handling of pipe. 
6. Keep pipe interiors free from dirt and foreign matter. 
7. Protect interior linings and exterior coatings of pipe and fittings from damage during 

handling. Pipe and fittings with damaged lining shall be replaced regardless of cause of 
damage. 

 
B. Storage of Materials: 

1. Store materials to allow convenient access for inspection and identification. Keep 
material off the ground using pallets, platforms, or other supports.  

2. PVC and CPVC pipe and fittings stored outdoors shall be covered. 
 
PART 2 – PRODUCTS   
 
2.1 GENERAL 
 

A. Manufacturer shall cast or paint material, type and pressure designation on each piece of pipe 
or fitting 4-inches in diameter and larger. 

 
B. Pipe and fittings smaller than 4-inches in diameter shall be clearly marked by manufacturer as 

to material, type and rating. 
 
2.2 MATERIALS 
 

A. Polyvinyl Chloride (PVC) Pipe 
1. Material: Unless otherwise shown or specified, PVC pipe shall be: 

a. Type, Grade: Type 1, Grade 1 
b. Schedule: Schedule 80 conforming to ASTM D1785 and US Product Service PS 21-

70 as having the same OD dimension as iron pipe. 
c. Temperature Rating: Maximum temperature rating shall be 140oF. 
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d. Color: Gray 
2. Fittings: Type, grades, schedule, and color of fitting shall match pipe.  

a. Solvent Weld: Solvent welded fittings shall conform to ASTM D 2467 for socket 
type. 

3. Joints: 
a. Solvent: Use primer and solvent cement as recommended by PVC pipe 

manufacturer. Primer shall be in accordance with ASTM F 656. Solvent cement 
shall be in accordance with ASTM D 2564. 

4. Manufacturers: Provide product of one of the following: 
a. Ipex Pipe Valves & Fittings, Inc. 
b. Spears Manufacturing Company. 
c. Or Approved Equal. 

 
B. High Density Polyethylene (HDPE) Pipe 

1. SDR 13.5  
2. Fittings: Recommended by manufacturer, 
3. Manufactures:  

a.       Dura-Line. 
b. Or Approved Equal 

 
C. PVC Braided Flexible Tubing 

1. Material: Material shall conform to FDA CFR 21 for food packaging. Unless otherwise 
shown or specified, PVC tubing shall be: 
a. Utility (chemical) grade. 
b. Color: Clear 
c. Temperature Rating 25 to 100 deg F 
d. Pressure Rating: 75 psig 

2. Fittings: Fittings shall be insert type fittings or as recommended by the tubing 
manufacturer.  

3. Manufacturers: Provide products of one of the following: 
a. Finger Lakes Extrusion Corporation  
b. Kuri Tec 
c. Or Equal 

 
D. Buried Piping Identification: Detectable Underground Warning Tape for Non-Metallic 

Pipelines: 
1. Tape shall be of inert, acid and alkali-resistant, polyethylene, 5 mil thick, six inches wide 

with aluminum backing, and have 1,500 psi strength and 140 percent elongation 
capability. Tape shall be suitable for direct burial. 

2. Message shall read, “CAUTION [insert name of pipe service, i.e., “WATERLINE”, 
“SANITARY SEWER”, “CHLORINE GAS”, etc.] PIPE BURIED BELOW” with bold 
letters approximately two inches high. Messages shall be printed at maximum intervals of 
two feet. 

3. Manufacturer: Provide products of one of the following: 
a. Brady Corporation 
b. Seton Identification Products 
c. Marking Services, Inc. 
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2.3 Source Quality Control 
 

A. Shop Tests: 
1. Piping manufacturer shall maintain a continuous Quality Control Program. All CPVC 

plastic molding materials used to manufacturer pipe and fittings under this Section shall 
be tested for conformance to the requirements of ASTM D 1784. 

 
PART 3 – Execution    
 
3.1 GENERAL  
 

A. Install piping as shown, specified and as recommended by the manufacturer. 
 

B. If there is a conflict between manufacturer's recommendations and the Contract Documents, 
request instructions from Engineer, in writing, before proceeding. 

 
C. Owner shall inspect all trench excavations and bedding prior to laying pipe. Notify Owner, in 

writing, in advance of excavating, bedding pipe laying, and backfill operations. 
 

D. Minimum cover over piping shall be four feet, unless otherwise shown or accepted by Owner. 
 

E. All areas disturbed during construction shall be restored to as good condition as they were 
previous to the commencement of the Work and in accordance with applicable local and state 
highway specifications or requirements. 
 

3.2 INSPECTION 
 

A. Inspect all piping to assure that it is free from defects in material and workmanship.  
 

B. Verify compatibility of all pipe, fittings, and coatings. 
 
3.3 INSTALLATION 
 

A. Manufacturer’s Installation Specialist: 
1. Provide the services of a competent installation specialist of the pipe manufacturer when 

pipe laying commences for the Thermoplastic pipe. 
2. Retain installation specialist at the Site for a minimum of two days or until competency of 

the pipe laying crew has been satisfactorily demonstrated. 
 

B. Bedding Pipe: Bed pipe as specified below and in accordance with the details shown. 
1. Where Owner deems the existing bedding material unsuitable, remove and replace it with 

approved granular materials. Payment for the additional excavation and crushed stone or 
gravel refill will be made at the unit prices bid in the Bid Form. 

2. Where pipe is installed in rock excavation, provide a minimum of three inches of granular 
bedding material underneath pipe smaller than 4-inch diameter and a minimum of six 
inches of granular bedding material underneath pipes 4-inch diameter and larger. 

3. Excavate trenches below the pipe bottom by an amount shown and specified. Remove all 
loose and unsuitable material from the trench bottom. 

4. Carefully and thoroughly compact all pipe bedding with hand held pneumatic 
compactors. 
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5. Do not lay pipe until the Owner approves the bedding condition. If a conflict exists obtain 
direction from Owner before proceeding. 

6. No pipe shall be brought into position until the preceding length has been bedded and 
secured in its final position. 

 
C. Laying Pipe: 

1. Conform to manufacturer’s instructions and requirements of standards and manuals listed 
below: 
a. ASTM D232, ASTM D2774, ANSI/AWWA C605, AWWA M23, AWWA M45, 

AWWA M55 
2. Install all pipe accurately to line and grade shown, unless otherwise approved by Owner. 

Remove and relay pipes that are not laid correctly. 
3. Slope piping uniformly between elevations shown. 
4. Ensure that ground water level in trench is at least 6-inches below bottom of pipe before 

laying piping. Do not lay pipe in water. Maintain dry trench conditions until jointing and 
backfilling are complete and protect and keep clean water pipe interiors, fittings and 
valves. 

5. Start laying pipe at lowest point and proceed towards the higher elevations, unless 
otherwise approved by Owner. 

6. Place bell and spigot pipe so that bells face the direction of laying, unless otherwise 
approved by Owner. 

7. Place concrete pipe containing elliptical reinforcement with minor axis of reinforcement 
in a vertical position. 

8. Excavate around joints in bedding and lay pipe so that the barrel bears uniformly on the 
trench bottom. 

9. Deflections at joints shall not exceed 75 percent of the amount allowed by the pipe 
manufacturer. 

10. Carefully examine all pipe, fittings and specials for cracks, damage or other defects while 
suspended above the trench before installation. Immediately remove defective materials 
from the Site. 

11. Inspect interior of all pipe and fittings and completely clean all dirt, gravel, sand, debris 
or other foreign material from pipe interior and joint recesses before it is moved into the 
trench. Bell and spigot mating surfaces shall be thoroughly wire brushed, and wiped clean 
and dry immediately before the pipe is laid. 

12. Field cut pipe, where required, with a machine specially designed for cutting piping. 
Make cuts carefully, without damage to pipe or lining, and with a smooth end at right 
angles to the axis of pipe. Cut ends on all types of push-on joints shall be tapered and 
sharp edges filed off smooth. Flame cutting will not be allowed. 

13. Blocking under piping will not be permitted, unless specifically approved by Owner for 
special conditions. If permitted, conform to requirements of AWWA C600. 

14. Touch up protective coatings in a satisfactory manner prior to backfilling. 
15. Contractor shall notify Owner in advance of backfilling operations. All piping shall be 

inspected by the Owner prior to any backfilling. 
 

D. Jointing Pipe: 
1. Solvent Cement Joints: 

a. Bevel pipe ends and remove all burrs before making joints. Clean both pipe and 
fittings thoroughly. Do not attempt to make solvent cement joints if temperature is 
below 40 degrees F nor in wet conditions. 

b. Use solvent cement supplied or recommended by the pipe manufacturer. 
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c. Apply joint primer and solvent cement and assemble joints in strict accordance with 
the recommendations and instructions of the manufacturer of the joint materials and 
the pipe manufacturer. 

d. Observe safety precautions with the use of joint primers and solvent cements. Allow 
air to circulate freely through pipelines to permit solvent vapors to escape. Slowly 
admit water when flushing or filling pipelines to prevent compression of gases 
within pipes. 

E. Tracer Tape Installation: Detectable Underground Warning Tape for Non-Metallic Pipelines: 
1. Provide polyethylene tracer tape with aluminum backing for buried, nonmetallic piping. 
2. Provide magnetic tracer tape 12 to 18 inches below finished grade, above and parallel to 

buried pipe. 
3. For pipelines buried eight feet or greater below finished grade, provide a second line of 

magnetic tracer tape 2.5 feet above crown of buried pipe, aligned along the pipe 
centerline. 

4. Tape shall be spread flat with message side up before backfilling. 
 

F. Backfilling: 
1. Place backfill as the Work progresses. Backfill by hand and use power tampers until pipe 

is covered by at least on foot of backfill. 
 
3.4 RESTORING AND RESURFACING EXISTING ROADWAYS AND FACILITIES  
 

A. Place 1-1/2 inches of temporary bituminous pavement immediately after backfilling trenches in 
paved roadways which are to be retained for permanent use. Maintain the surface of the paved 
area over the trench in good and safe condition during progress of the entire Work, and 
promptly fill all depressions over and adjacent to the trench caused by settlement of backfilling. 
The permanent replacement pavement shall be equal to that of the existing roadways, unless 
otherwise specified. 

 
B. Pavement, gutters, curbs, sidewalks or roadways disturbed or damaged by CONTRACTOR'S 

operations shall be restored by CONTRACTOR at his own expense to as good condition as 
they were previous to the commencement of the Work and in accordance with applicable local 
and state highway specifications or requirements. 

 
3.5 FIELD QUALITY CONTROL 
 

A. Vertical Deflection Test for Thermoplastic Pipe: 
1. The vertical deflection test shall be conducted after the final backfill has been in place at 

least 30 days. 
2. Contractor shall manually pull a pin-type vertical gauge mounted on a sled through the 

pipe. Gauge shall be set so that if vertical deflection of pipe exceeds five percent, it will 
stop. Contractor shall excavate and relay all such piping.  

3. Gage shall be as manufactured by Quality Test Products, or equal. 
 

+ + END OF SECTION + + 



 
 
 
 
 
 
 
 
 

ADVERTISEMENT FOR BIDS 

Sealed bids will be received by the Clerk of the County Commissioners, Warren County, Ohio, 406 
Justice Drive, Lebanon, Ohio 45036, until November 8, 2018 @ 11:00 a.m., at the Office of the 
Warren County Commissioners, and then at said time bids will be opened and read aloud for the 
RAR Water Treatment Plant Filter Rehabilitation Project. 

Bid documents and specifications are available online at the Warren County’s Website at 
http://www.co.warren.oh.us/commissioners/Resources/Bids/Default.aspx. Questions regarding the 
technical specifications should be directed to Kathryn Gilbert at the Warren County Water and 
Sewer Department, (513) 695-1645. A Non-mandatory pre-bid meeting has been scheduled for 
October 24, 2018 @ 9:00 a.m. at the RAR Water Treatment Plant, 6193 Striker Road, 
Hamilton Township, OH. The County will review the project requirements with potential 
bidders, receive questions, and visit the project sites during the meeting. Each bid shall contain 
the full name of each person or company submitting the bid and be accompanied by a bid bond for 
the full amount of the bid or a certified check in the amount equal to ten (10) percent of the bid.   

The project description: Remove and replace the filter media, nozzles, and differential pressure 
sensor piping for the seven gravity filters at the RAR Water Treatment Plant. Procurement and 
installation of new Aeration Bypass piping, chlorine feed flexible piping and containment piping. 
The Engineer’s opinion of probable construction cost is $610,500.00. 

 
This notice is posted on the Warren County Government internet site. The Warren County 
Government Web Site can be accessed by logging onto the internet and typing in the following 
address http://www.co.warren.oh.us/commissioners/Resources/Bids/Default.aspx. To access bid 
project information, under the “Your Government” heading click on the “Board of 
Commissioners” tab, then click on the “Bid Projects” tab and choose the project you wish to 
obtain information about. Please contact the Warren County Commissioners Office at (513) 695-
1250 if you have trouble with this procedure or if you need additional information on accessing bid 
project information on our web site. Please be aware that if you are downloading this document to 
bid this project, addendums to the scope may be issued prior to the bid date.  In order to stay 
updated on any change, please email Kiana Hawk in the Commissioner’s Office at 
Kiana.Hawk@co.warren.oh.us with your contact information. 
 

The Board of Warren County Commissioners reserve the right to accept the lowest and best bid, to 
reject all bids, and to waive any irregularities in bids. 

By order of the Board of County Commissioners, Warren County, Ohio. 

       ______________________________ 
       Tina Osborne, Clerk  

 BOARD OF COUNTY COMMISSIONERS 
  

WARREN COUNTY, OHIO 
 

406 Justice Drive, Lebanon, Ohio  45036   
www.co.warren.oh.us   

commissioners@co. warren.oh.us  

Telephone (513) 695 - 1250   
Facsimile (513) 695- 2054  

   
     
                        
     

DAVID G. YOUNG 

 TOM GROSSMANN 

 SHANNON JONES 
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