
 

 

 

 

 

 

 

 

 

 

APPROVE NOTICE OF INTENT TO AWARD BID TO BUILDING CRAFTS, INC. FOR THE 

LOWER LITTLE MIAMI WWTP IMPROVEMENTS PROJECT 

 

WHEREAS, bids were closed at 11:00 a.m., May 14, 2020, and the bids received were opened and 

read aloud for the Lower Little Miami WWTP Improvements Project and the results are on file in 

the Commissioners Office; and 

 

WHEREAS, upon review of such bids by Chris Brausch, Warren County Sanitary Engineer, 

Building Crafts, Inc., has been determined to be the lowest and best bidder; and 

  

NOW THEREFORE BE IT RESOLVED, upon recommendation of Chris Brausch, that it is the 

intent of this Board to award the bid to Building Crafts, Inc., 2 Rosewood Drive, Wilder, Kentucky, 

for a total bid price of $2,350,000.00; and 

 

BE IT FURTHER RESOLVED, that the Warren County Administrator 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 – yea 

Mrs. Jones – yea 

Mr. Grossmann – yea 

 

Resolution adopted this 26th day of May 2020. 

 

      BOARD OF COUNTY COMMISSIONERS 

 

 

      ____________________________________ 

      Laura Lander, Deputy Clerk 

KH\ 

 

cc: Water/Sewer (file) 

 OMB Bid file 
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WARREN COUNTY 
WATER & SEWER DEPARTMENT 

CHRIS G. BRAUSCH, P.E. 
COUNTY SANITARY ENGINEER 

P.    O.     BOX     530       ■       406     JUSTICE   DR.       ■        LEBANON,    OH     45036 
513-695-1377        ■        513-925-1377        ■       937-425-1377        ■       FAX    513-695-2995 

E-MAIL  waterdept@co.warren.oh.us 
 

 

BID OPENING 
May 14, 2020 

 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT IMPROVEMENTS 

 

Bids were closed at 11:00 a.m. this 14th day of May and the following bids were received, 
opened, and read aloud for the Lower Little Miami Wastewater Treatment Plant Improvements 
Project. 

 

Building Crafts, Inc. $2,350,000 
Wilder, Kentucky 
 
R.G. Zachrich Construction Inc. $2,390,400 
Defiance, Ohio  
 
Dugan & Meyers, LLC $2,485,329 
Cincinnati, Ohio 
 
Howell Contractors, Inc. $2,578,000 
Centerville, Ohio 
 
Kirk Bros Co Inc. $2,603,000 
Findlay, Ohio 
 
 

The Water & Sewer Department will review and evaluate the bids and provide recommendations 
to the Warren County Board of County Commissioners at a later date. 
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May 11, 2020 
 

ADDENDUM #2 
 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT 
IMPROVEMENTS 

 
8 PAGES 

 
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 documents.  This 
Addendum takes precedence over any and all information previously issued.  No other 
revisions to the Contract Documents are to be inferred. 

 

DRAWINGS   

1. Sheet 18 – Change the first sentence in Note 2 to “LOCAL CONTROL STATION 
SHALL BE DESIGNED, FABRICATED, AND PROVIDED BY THE EQUIPMENT 
MANUFACTURER AND INSTALLED BY THE ELECTRICAL SUBCONTRACTOR.” 

 

QUESTIONS 

1. I just finished reviewing Evoqua’s scope for the clarifiers that we received this 
morning (attached).  They need 8-10 wks for submittals, allow 4 wks for review and 
need 15-17 for fabrication.  Potential time until equipment arrives is 31 wks (about 8 
months).  That will put the equipment arriving on site during a bad time on the 
calendar for painting the equipment after installation.  Would you consider specifying 
factory finish painting or galvanized units to cut out this issue?  Response:  The 
Owner believes there is sufficient time to complete the field painting and scope of 
work as required under the contract.   

2. Per Addendum #1 the electrical contractor is to provide all of the Local Control 
Stations. Please provide a control wiring diagram and detailed layout of each Local 
Control Station to properly get quoted for Screen and Clarifiers.?  Response:  The 
LCS shall be designed, fabricated, and provided by the equipment manufacturer 
and installed by the electrical subcontractor.   

3. Refer to Sheet 2, Note 6, concerning clarifier drive replacement.  It is our 
understanding the electrical work consists of disconnecting the existing drives and 
reconnecting the new drives. If this is incorrect clarify by addendum.?  Response:  
The electrical work at Clarifiers No. 3 and No. 4 is limited to disconnecting and 
reconnecting the power and control wiring for the clarifier drive motors. 

4. Refer to Sheet 21, Note 4, concerning Solenoid Valves.  Four (4) new valves are 
shown on Sheet 22. Two (2) new valves are shown on Sheet 18.  It is our 
understanding Sheet 18 is correct and a total of two (2) 1” Solenoid Valves are 
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required.  If this is incorrect clarify by addendum.?  Response:  Solenoid valves 
shall only be installed for the screenings compactors with the number of valves 
determined by the manufacture and shall not exceed two per compactor as shown 
on the drawings. 

5. Refer to Addendum #1, Drawings Item 7,  Sheet 14, new Note 8, concerning the 
four (4) new support brackets at the concrete launders.  We are unable to determine 
the size and length of the members and number of anchors from the picture. 
Bidders would require a second site visit to take field measurements to determine 
member and anchor sizes and lengths. Provide by addendum either the original 
details, the necessary field measurements or an allowance so we can include the 
work in our bid.?  Response:  Construction details of the existing steel support 
structure are not available.  Bidders may obtain this information through additional 
site visits.  

6. Refer to Addendum #1, Specifications Item 3, new Section 0 3 65 00; Addendum 
#1,  Questions Item 15; Sheet 13 Note 7; and Sheet 15, Note 8, concerning surface 
preparation of existing floor grout.  It is our understanding the existing surface shall 
be prepared in accordance with Section 03 65 00, Paragraph 1.5.A and 3.2.A. In 
addition the existing surface does not need to be roughened as described on Sheet 
13, Note 7.  If this is incorrect clarify by addendum.?  Response:  The clarifier grout 
shall be installed in accordance with the directions outlined in Specification Section 
03 65 00 issued under Addendum No. 1.   

7. Do you have the original submittals for the screen units? Can they be made 
available?  Response:  Manufacture drawings showing the dimensions and weight 
of the equipment are included with this addendum. 

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 
 
 
    
Acknowledged by:  Date 
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ADDENDUM #1 
 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT 
IMPROVEMENTS 

 
23 PAGES 

 
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 documents.  This 
Addendum takes precedence over any and all information previously issued.  No other 
revisions to the Contract Documents are to be inferred. 

 

DRAWINGS 

1. Sheet 02 – Add the following to Coded Note 7: 

“LATERAL EXTENSIONS TO THE YARD HYDRANTS SHALL BE 4” DIP.” 

2. Sheet 02 – Replace Coded Note 8 with the following: 

“8.   REMOVE EXISTING 2” NPW AND REPLACE WITH NEW 4” DIP IN SAME 
LOCATION FROM NEW 4” DIP TO EXISTING YARD HYDRANT.  INSTALL 
PIPING AND REPAIR ASPHALT PER ASPHALT PAVNG DETAIL ON SHEET 
30.” 

3. Sheet 11 –General Note 4 Delete the phrase “WITH A MINIMUM YIELD STENGTH 
OF 36 KSI.” and insert the phrase “WITH A MINIMUM YIELD STRENGTH OF 30 
KSI.” 

4. Sheet 14 – Add the following note: 

“GENERAL NOTE: 

1.  CLARIFIER NO. 1 MECHANISM SHALL ROTATE CLOCKWISE.  CLARIFIER 
NO. 2 MECHANISM SHALL ROTATE COUNTER CLOCKWISE.” 

5. Sheet 14 – Delete Coded Note 7 and the requirement to install a 4’ x 4’ concrete 
landing for the clarifier stairs. 

6. Sheet 14 – Delete Coded Note 5 and Replace with the following: 

“ 5. REUSE EXISTING STAIRS, SUPPORTS, AND HANDRAIL.  COORDINATE 
WITH CLARIFIER MANUFACTURER TO SECURE STAIR HEADER TO 
CLARIFIER BRIDGE.  GRIT BLAST AND PAINT STAIR STRINGERS AND 
TREADS.”   

7. Sheet 14 – Add the following note: 
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BE FIELD CUT TO GIVE THE APPEARANCE OF ONE CONTINUOUS STONE.  
MATERIAL SHALL BE ROCKCAST BY READING ROCK, OR EQUAL.” 

14. Sheet 31 – Add the following to  Coded Note 3: 

“STONE VENEER SHALL BE A LIGHTWEIGHT CONCRETE PRODUCT, 
DESIGNED FOR COSMETIC USE ON EXTERIOR WALLS IN COMMERCIAL 
APPLICATIONS. VENEER SHALL BE FOR NON-STRUCTURAL USE, REQUIRE 
NO ADDITIONAL FOOTING, AND BE APPLIED TO MASONRY WALLS.  
VENEER SHALL BE A BLEND OF PORTLAND CEMENT, LIGHTWEIGHT 
AGGREGATES AND IRON OXIDE PIGMENTS SHAPED IN HAND-CRAFTED 
MOLDS.  VENEER SHALL BE MANUFACTURED BY PROVIA, LLC OR EQUAL. 

 

 

SPECIFICATIONS 

1. SECTION 00 10 30  – BID FORM.   Delete the Bid Form and Replace with the 
updated Bid Form.  The new bid form changes the quantity for full depth asphalt 
repair and changes the VLR cleaning (Items 3, 4, and 5) to allowance items with 
established budgets. 

2. SECTION 03 41 00 – STRUCTURAL PRECAST CONCRETE.  Add paragraph 
1.2.B.2 as follows:  

“2. Force Main Vacuum Relief Vent Manhole. “  

3. Add SECTION 03 65 00 – CEMENTICIOUS CLARIFIER GROUT to the 
specifications. 

4. Delete Section 26 05 34 – CABINETS, BOXES, AND FITTINGS, in its entirety and 
replace with the updated specification section. 

5. Delete Section 26 28 16 – CIRCUIT AND MOTOR DISCONNECTS, in its entirety 
and replace with the updated specification section. 

 

QUESTIONS 

1. What is the height from grade of the Sludge Holding Tank?  Response:  The top of 
wall is at EL. 753.92.  The ground elevation around the tank varies between EL 
734.00 and 736.00. 

2. Is the contractor responsible for disposing of the solids removed from the VLR 
Tanks?  Response:  All collected and dewatered solids shall disposed in the 
existing 40 yard containers used by the County to haul dewatered biosolids to the 
landfill.  Owner shall pay all hauling, tipping, and disposal fees for landfill disposal of 
the solids. 

3. Is there an owner designated location onsite or elsewhere the material collected 
from the VLRs can be dumped?  Response:  All collected and dewatered solids can 
be moved to the outdoor biosolids storage pad. 

4. If solids have been removed in the past, is there any documentation or operations 
knowledge as to where it was disposed, and what classification the material was 
assigned at the place of disposal?  Response:  The Owner will be responsible for 
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the landfill disposal of the dewatered VLR material.  The proposed disposal method 
is consistent with current and past practices. 

5. Upon completion of asphalt surface sealing, is the contractor required to provide any 
pavement markings?  Response:  Existing pavement has no markings and no 
markings are included in the scope of work. 

6. Should the 6-inch Scum Piping at Clarifiers 1 and 2 be Epoxy lined?  Response:  
No.  The pipe shall be supplied as specified in Section 33 05 33 – PRESSURE PIPE 
AND FITTINGS, DUCTILE IRON. 

7. Refer to Sheet 2, Note 7, concerning replacement of the 2” and 4” NPW.  It is our 
understanding that the header running east-west is 4” and the three (3) branches 
running north-south to the yard hydrants is 2”.  If this is correct clarify by addendum.  
Response:  All new water piping, including lateral piping to the hydrants shall be 4-
inch restrained ductile iron pipe. 

8. Refer to Sheet 2, Note 7, concerning replacement of the 4” NPW.  The note 
specifies restrained joint on all fittings.  It is our understanding mechanical joint 
fittings with wedge restrained glands and push joint pipe is acceptable.  If this is 
incorrect clarify by addendum.  Response:  See Section 33 05 33 – PRESSURE 
PIPE AND FITTINGS, DUCTILE IRON, paragraph 2.1.C.5.e, for acceptable 
restrained joint systems and manufacturers. 

9. Refer to Sheet 10 concerning SS Underside Baffle (Typ.) below the concrete baffle.  
Does the SS Underside Baffle conflict with the new VLR framing?  Response:  The 
SS underside support framing does not conflict with the new VLR baffle 

10. Refer to Sheet 14, Note 7, concerning requirements to extend existing sidewalk to 
the landing.  We cannot determine the amount of sidewalk that is required.  It is our 
understanding two (2) 4’x4’ landings are all that is required.  If sidewalk is required 
provide detail and amount (square foot) of sidewalk required by addendum. 
Response:  Sidewalk and concrete landing is not required for the project.  See 
updates to Sheet 14 contained in this addendum. 

11. Looking at the VLR diffuser support detail C on sheet 11, it calls for the support 
channel that supports the perforated plate to be “CHAN 304 6x1.9x0.343”.  I don’t 
find this size channel in any reference books.  Can you please confirm this is the 
size of channel required?  Response:  The notation shown on Sheet 11 was 
provided by stainless steel manufacturers and are available shapes they had in 
stock at the time of design (there were very few other channel shapes available).     

12. On Sheet 11 it appears that the designer is referencing a carbon structural steel 
yield strength requirement of 36 ksi when requiring that all shapes be 304L stainless 
steel (Note 2 on sheet 11).  I’m no steel genius but it appears that stainless steel 
yield strengths don’t follow that standard (ASTM A36) and are typically around 
30,000 psi (30 ksi per ASTM A276).  Can B&N confirm that 304L products are 
actually made to the 36 ksi yield strength? Response:  For Type 304L, the typical 
yield strength is 30 ksi. This rating is applicable to this design, as the components 
are not loaded in a way to make them that sensitive to yielding. 

13. Spec section 33 05 33 makes reference to Spec Section 40 05 13 for flanged 
fittings. Spec section 40 05 13 is not in the bid documents.  What are the 
Specifications for flanged  fittings? Response:  There is minimal flanged piping 
required for this project.  Any flanged piping provided for this project should be 
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thickness Class 53, have an ANSI B16.1 rating of Class 125, meet all requirements 
of ANSI/AWWA-C115/A21.15, and be equipped with full face rubber gaskets, and 
stainless steel bolts. 

14. The General Note on sheet 07 says that all work in the VLR is considered confined 
space.  OSHA allows contractors to de-rate tanks with proper LOTO, PPE and 
monitoring. Is this acceptable? Response:  The Contractor needs to provide all 
equipment, materials, and supplies necessary for a safe working environment and to 
meet OSHA requirements.  The Owner will not provide supplies, materials, or 
equipment to be used while working in the VLR tanks. 

15. Regarding the clarifier bottoms, the specified process for scarifying or preparing the 
floors for the new topping needs to be carefully selected so that isn’t so aggressive 
that it causes the existing grout to break loose.  I think the best method to prep the 
floor prior to applying bonding agent would be to use a 3,000 psi sprayer to water 
blast and clean the floor.  Any impact will probably be a bad idea.  Response:  This 
addendum includes specification SECTION 03 65 00 – CEMENTICIOUS 
CLARIFIER GROUT that provides further clarification on this issue. 

16. The existing wiring methods in the screen building appear to be an attempt of C1D1 
wiring methods.  This would typically be a C1D2 area classification within certain 
envelopes around the channels and equipment.  The electrical drawings have the 
electrical contractor providing a NEMA 4X disconnect switch for this same area 
which cannot be installed if the area is rated.  The Screen Specifications for controls 
denotes the use of 4X panels for the control cabinet mounted in the electrical room 
(which currently houses all NEMA 12 or lower equipment) and there is no 
specification for the Screen System Supplier provided Local Control Stations as 
noted on drawing 18 note 2.  The area classification on the lower left corner of the 
dashed outline area classification on drawing 18 states area to be “Class0. Div. 1 
Area” which would make it non-classified.  Is the Screen Building classified and if so 
what rating is it?  Response:  The Pretreatment room that contains the screen and 
compactor is a NFPA 820 Class 1, Division 1 hazardous environment.  All 
equipment in this area shall be explosion proof. See changes to the drawings and 
specification contained in this addendum.   

17. The equipment declaration form (attached) lists Evoqua, Kusters, Walker and 
WesTech as manufacturers for clarifiers 1 & 2, spec section 44 32 00 (attached) 
lists Evoqua, Envirodyne, Kusters and Ovivo. Obviously, as a representative of 
WesTech we would like to have WesTech included in the spec as well as the 
equipment declaration.  Response:  The equipment form to be included with the bid 
form (Section 00 10 40) that you referenced for Clarifiers 1 and 2 is correct, with 
Evoqua as base bid equipment and the other three listed as deductive alternates. 

18. Reviewing drawing 14, note 5 calls for new aluminum stairs, supports and handrail 
outside of the tank. I could find not standard stair details. I did not see where the 
stairs were include in 44 32 40 and clarifier manufacturers will exclude the items 
outside the tank unless forced to do otherwise. Also, the depiction of the stairs on 
drawing 14 are nowhere close the actual existing stairs and will deceive any bidder 
that isn’t paying attention to the existing. The existing stairs have 15 risers with an 
overall length of approximately 16’. Please provide some standard details and clarify 
if the contractor is responsible for having a PE design the stairs. Response:  The 
stair requirement has been removed from the project.  The existing stairs will be 
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reused at the existing location.  See updates to Sheet 14 contained in this 
addendum. 

19. I have a question regarding the requirements for the Little Miami WWTP project that 
is bidding on the 14th. Is there any Domestic requirements for the ductile pipe, 
fittings, or valves? Response:  Pipe requirements are contained in Section 33 05 30 
and Section 33 05 33.  Requirements regarding the pipe manufacture are contained 
in Section 33 05 30, Paragraph 2.1.B. 

20. Will restrained joint gaskets (Field-lok / Fast Grip) be allowed for the 18” Line that is 
being pushed through the existing 27”?  Response:  No.  The acceptable restrained 
pipe material is listed on Sheet 28.   

21. Refer to Sheet 14, Note 3, concerning weir trough scum baffle; and Sheet 15, 
Section C, concerning fiberglass effluent launder.  The note and detail for the 
effluent weirs and scum baffles are confusing to us.  It is our understanding the 
launder (or trough) is existing concrete, the new weir is attached directly to the 
concrete launder and the new scum baffle is to attach to the concrete launder with 
support brackets.  If this is incorrect clarify by addendum.  Response:  Your 
understanding of the intended design is correct.   

22. Does the job include a brush system to clean the clarifier weirs?  Response:  Yes. 
The requirement for the cleaning system is located in Section 44 32 30, Paragraph 
2.2.J.   

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 
 
 
    
Acknowledged by:  Date 



 

 

SECTION 00 10 30 
BID FORM 

 
 

BIDDER agrees to perform all the work described in the Contract Documents for the following prices: 
 

    Unit Prices in Figures   
(1) (2) (3) (4) (5) (6) (7 = 5 + 6) (8 = 3 x 7) 

Item Description Quantity Unit Labor Material 
Total (Sum of 

Labor & 
Material) 

Total Extended 
Informal Price 

in Figures 

1. 
Wastewater Treatment Plant and 
Force Main Improvements, 
Complete 

1 L.S.     

2. Bond and Mobilization 1 L.S. --- --- ---  

3. VLR 1 Cleaning (Contract Allowance) 80 C.Y. --- --- --- $30,000 

4. VLR 2 Cleaning (Contract Allowance) 80 C.Y. --- --- --- $30,000 

5. VLR 3 Cleaning (Contract Allowance) 80 C.Y. --- --- --- $30,000 

6.           
Crack Sealing and Surface Sealing 
of Existing Asphalt Pavement 
(Approx 200,000 SF)                                

 1     L.S.     

7. Full Depth Pavement Restoration 400 S.Y.     

 
VLR = Vertical Loop Reactor                                                                                            Total of Bid Items  $_________________________ 
L.S. = Lump Sum 
C.Y. = Cubic Yard 
S.Y. = Square Yard
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SECTION 03 65 00 
 

CEMENTICIOUS CLARIFIER GROUT  
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
furnish and install a maximum of 3-inches of cement grout on the bottom of 
Clarifiers No. 1 and 2.  The grout shall be swept in over the existing tank bottoms 
using the power of the clarifier rake mechanism and in accordance with the 
manufacture’s instructions.  

1.3 QUALITY ASSURANCE 

A. Codes and Regulatory Agencies.  Perform all work to furnish and install the 
grout in compliance with all federal, state, and local codes and regulatory 
agencies. 

B. Standards.  Materials and workmanship shall be in accordance with the 
following standards referenced herein. 

1. ASTM - American Society for Testing and Materials. 
 

1.4 SUBMITTALS 

A. Product Data.  Submit manufacturer's technical data and installation 
instructions.  Technical data shall show manufacturer's trade name, all 
independent laboratory tests, performance data, method of application, storage 
requirements, safety fact sheet, and handling instructions. 

1.5 JOB CONDITIONS 

A. Surface Preparation.  Clean all surfaces to be grouted of loose grout, concrete 
and all dirt and oil.  Clean existing concrete surface using a 3,000 psi power 
sprayer.  Thoroughly dry existing surface and apply water based acrylic bonding 
agent in accordance with manufacture directions. 

B. Coordination.  Coordinate all work with other trades to prevent delays, 
omissions, damage, and/or interference with other work. 

1.6 DELIVERY AND PLACEMENT 

A. Delivery.  Grout shall be delivered to the site from a ready mix concrete plant 
and immediately placed from the mixing truck into the clarifier.     
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1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2  -  PRODUCTS 

2.1 MATERIAL 

A.    Grout shall cementicious , capable of developing a minimum compressive 
strength of 4,500 pounds per square inch (psi) at 28 days, when tested in 2 inch 
cubes in accordance with ASTM C-109.  Grout shall exhibit the following 
properties: 

Water/Cementicious Ratio  0.44 to 0.50 

Slump:     7 inches 

Air Content:    6.00 % 

Unit Weight    135 to 145 lb/ft3 

Strength Class    4,500 psi 

 

 
 
 
 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Verification.  Confirm that all dimensions, elevations, and tolerances are correct 
prior to placing grout.  Equipment shall be free of any vibration and properly 
supported when operated prior to placing grout. 

3.2 PREPARATION 

A. Surface Preparation.  Clean all areas to be grouted so they are free of all oils, 
grease, laitance, loose particles, and foreign materials.  Thoroughly wet all 
concrete to be grouted leaving no puddles prior to grouting. 

3.3 INSTALLATION 

A. Placement.  Mix and place non-shrink grout in accordance with the 
manufacturer's instructions.  Fill all voids and spaces, trim excess grout, and 
finish surface to match adjoining surfaces or as directed.  Maintain a surface 
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temperature of not less than 50 degrees F for 7 consecutive days after placing the 
grout and keep the grout wetted for 3 consecutive days after placing. 

B. Items to Be Grouted (Where Applicable) 

1. Contractor to sweep in a maximum of 3" new grout over existing floor 
per clarifier manufacturer's requirements and specifications. Grout shall 
be supplied by concrete plant. 
 

3.4 FIELD QUALITY CONTROL 

C. Areas to Be Grouted.  Observe and confirm that all surfaces to be grouted are 
cleaned of loose mortar and concrete and all dirt and oil. 

D. Shrinkage Cracks.  Visually inspect grouted areas after 3 months and 1 year for 
evidence of shrinkage cracks.  Replace any grout which shows evidence of 
cracks. 

 
 END OF SECTION 
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 SECTION 26 05 34 

 
 CABINETS, BOXES, AND FITTINGS 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 33, "Raceways." 
4. Section 26 05 29, "Supporting Devices." 
5. Section 26 05 26, "Grounding." 

 
1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to furnish 
and install cabinets, boxes, and fittings in accordance with the plans and as 
specified herein. 

B. Types of cabinets, boxes, and fittings specified in this section include the 
following: 

1. Outlet and device boxes. 
2. Pull and junction boxes. 
3. Cabinets. 
4. Hinged door enclosures. 
5. Boxes for hazardous locations. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work to furnish and install cabinets, boxes, 
and fittings in compliance with applicable requirements of governing agencies 
having jurisdiction and in accordance with these plans and as specified herein. 

B. Nationally Recognized Testing Laboratory (NRTL) Listing and Labeling.  
Items provided under this section shall be listed and labeled by an NRTL.  The 
term "NRTL" shall be as defined in Occupational Safety and Health 
Administration (OSHA) Regulation 1910.7. 

C. National Electrical Code (NEC) Compliance.  Components and installation 
shall comply with National Fire Protection Association (NFPA) 70 "National 
Electrical Code." 
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D. National Electrical Manufacturers Association (NEMA) Compliance.  
Comply with NEMA Standard 250, "Enclosures for Electrical Equipment (1000 
Volts Maximum)." 

1.4 SUBMITTALS 

A. General.  Furnish manufacturer's product data, test reports, and material 
certifications. 

B. Shop Drawings.  For shop fabricated junction and pull boxes, show accurately 
scaled views and spatial relationships to adjacent equipment.  Show box types, 
dimensions, and finishes. 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store cabinets, boxes, and fittings in clean dry space.  Protect products from 
weather, damaging fumes, construction debris, and traffic. 

1.7 SPECIAL WARRANTY 

  Not used. 
 

1.8 DEFINITIONS 

A. Cabinets.  An enclosure designed either for surface or for flush mounting having 
a frame, or trim in which a door or doors may be mounted. 

B. Device Box.  A box designed to house a receptacle or a switch. 

C. Enclosure.  A box, case, cabinet, or housing for electrical wiring or components. 

D. Hinged Door Enclosure.  An enclosure designed for surface mounting and 
having swinging doors or covers secured directly to and telescoping with the 
walls of the box. 

E. Outlet Box.  A wiring enclosure where current is taken from a wiring system to 
supply utilization equipment. 

F. Wiring Box.  An enclosure designed to provide access to wiring systems or for 
the mounting of indicating devices or of switches for controlling electrical 
circuits. 

PART 2 -  PRODUCTS  

2.1 OUTLET, DEVICE, AND WIRING BOXES 

A. Metal Outlet, Device, and Wiring Boxes 
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1. Conform to UL 541A, "Metallic Outlet Boxes, Electrical," and UL 
514B, "Fittings for Conduit and Outlet Boxes."  Boxes shall be of 
type, shape, size, and depth to suit each location and application. 

2. Conform to NEMA OS 1, "Sheet Steel Outlet Boxes, Device Boxes, 
Covers, and Box Supports."  Boxes shall be flat-rolled code gauge 
galvanized steel with stamped knockouts, threaded screw holes, and 
accessories suitable for each location including mounting brackets 
and straps, cable clamps, exterior rings, and fixture studs.  Device 
boxes shall be minimum of 3-1/2 inches deep. 

3. Provide cast aluminum boxes with threaded raceway entries, and 
features and accessories suitable for each location including 
mounting ears, threaded screw holes for devices, and closure plugs.  
Boxes shall be made from copper free aluminum.  Device boxes 
shall be minimum of  
2-1/2 inches deep.  Outlet boxes shall be minimum of 1-1/2 inches 
deep. 

4. Provide explosionproof boxes conforming to UL 886, "Outlet Boxes and 
Fittings for Use in Hazardous (Classified) Locations," listed and 
labeled for use in the specific location classification, and with the 
specific hazardous material encountered.  Conduit entrances shall be 
integral threaded type. 

 
2.2 PULL AND JUNCTION BOXES 

A. General.  Comply with UL 50, "Electrical Cabinets and Boxes," for boxes over 
100 cubic inches volume.  Boxes shall have screwed or bolted on covers of 
material same as box and shall be of size and shape to suit application. 

B. General Purposes Boxes. Hot-dip galvanizedsheet steel with stamped 
knockouts and with welded seams.  Where necessary to provide a rigid assembly, 
construct with internal structural steel bracing. 

C. Dusttight and Oiltight Boxes.  Hot-dip galvanized sheet steel without 
knockouts and with welded seams and oil-resistant gasket.  Rated NEMA 12. 

D. Raintight Boxes.  Painted galvanized steel, drip shield, with stamped knockouts 
in bottom only.  Rated NEMA 3R. 

E. Weatherproof Boxes. Type 316 stainless steel, welded seams, without 
knockouts.  Stainless steel hardware, seamless gasket, cover clamps on all four 
sides.  Rated NEMA 4X. 

F. Cast Aluminum Boxes.  Molded of copper-free aluminum, with gasketed cover 
and integral threaded conduit entrances. 

G. Explosionproof Boxes.  Cast metal boxes conforming to UL 886, "Outlet Boxes 
and Fittings for Use in Hazardous (Classified) Locations," listed and labeled for 
use in the specific location classification, and with the specific hazardous 
material encountered.  Conduit entrances shall be integral threaded type. 
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2.3 HINGED DOOR ENCLOSURES 

A. General.  Comply with UL 50, "Cabinets and Enclosures," and NEMA ICS6, 
"Enclosures for Industrial Control and Systems." 

B. General Purpose Enclosures.  Constructed of 14-gauge sheet steel with 
continuous welded seams.  Doors shall be hinged directly to cabinet and 
removable, with 3/4-inch flange around all edges, shaped to cover edge of boxes. 
Provide three-point handle-operated latch with key lock.  Enclosure greater than 
36 inches in width shall have two doors.  Provide a painted removable internal 
mounting panel for component installation.  Enclosure shall be rated NEMA 1 
and shall be painted American National Standards Institute (ANSI) 61 gray. 

C. Dusttight and Oiltight Enclosures.  Constructed of 14-gauge sheet steel with 
continuous welded seams.  Doors shall be hinged directly to cabinet and shall be 
removable, with 3/4-inch flange around all edges, shaped to cover edge of box.  
Oil resistant gasket.  Provide three-point handle-operated latch with key lock.  
Enclosures greater than 36 inches in width shall have two doors.  Provide a 
painted removable internal mounting panel for component installation.  
Enclosure shall be rated NEMA 12 and shall be painted ANSI 61 gray unless 
otherwise noted. 

D. Weatherproof Enclosures.  Constructed of 14-gauge Type 316 stainless steel 
with continuous welded seams.  Doors shall be hinged directly to cabinet and 
shall be removable.  Rolled lip around door and cabinet.  Watertight seamless 
gasket.  Stainless steel door clamps.  Provide three-point handle-operated latch 
with key lock.  Enclosures greater than 36 inches in width shall have two doors.  
Provide a painted, removable internal mounting panel for component 
installation.  Enclosure shall be rated NEMA 4X. 

2.4 CABINETS 

A. General.  Comply with UL 50, "Electrical Cabinets and Boxes." 

B. Cabinet shall be constructed of sheet steel, NEMA 1 class except as otherwise 
indicated.  Cabinet shall consist of a box and a front consisting of a one piece 
frame and a hinged door.  Arrange door to close against a rabbet placed all 
around the inside edge of the frame, with a uniformly close fit between door and 
frame.  Provide concealed fasteners, not over 24 inches apart, to hold fronts to 
cabinet boxes and provide for adjustment.  Provide flush or concealed door 
hinges not over 24 inches apart and not over 6 inches from top and bottom of 
door.  For flush cabinets, make the front approximately 3/4 inch larger than the 
box all around.  For surface mounted cabinets make front same height and width 
as box. 

C. Provide double doors for cabinets wider than 24 inches.  Telephone cabinets 
wider than 48 inches may have sliding or removable doors. 

D. Provide combination spring catch and key lock, with all locks for cabinets of 
the same system keyed alike.  Locks may be omitted on signal, power, and 
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lighting cabinets located within wire closets and mechanical-electrical rooms.  
Locks shall be of a type to permit doors to latch closed without locking. 

2.5 ENCLOSURES IN HAZARDOUS CLASSIFIED LOCATIONS 

A. NEMA 7 Rated  

1. Copper-free aluminum, cast iron, or malleable iron alloy with 
manufacturers standard finish.  

2. Drilled and tapped openings or tapered threaded hub. 
3. Cover bolted-down with stainless steel bolts. 
4. Seal gasket shall be neoprene.  
5. External mounting flanges. 
6. Grounding lug.  
7. Suitable for use in NEC Class 1, Groups C&D. 
8. Enclosures for use in hazardous areas shall be watertight, rustproof and 

corrosion resistant, and explosion proof with threaded conduit openings 
(5 2 full threads – minimum), provided with rustproof hardware, and 
comply with UL and CSA standards. 

2.6 ACCESSORIES 

A. Corrosion Inhibitors.  All enclosures containing equipment, terminals, or 
splices shall have a vapor phase corrosion inhibitor.  Provide two spares for each 
one installed. 

2.7 MANUFACTURERS 

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

1. Adalet Enclosure Systems. 
2. American Electric. 
3. Carlon Divison of Lamson & Sessions. 
4. Crouse Hinds. 
5. Erickson Electrical Equipment Co. 
6. Hoffman Enclosures. 
7. Killark Electric Mfg. Co. 
8. O.Z. Gedney. 
9. Raco/Bell Division Harvey Hubbell. 
10. Spring City Electrical Mfg. Co. 
11. Square D Co. 
12. Steel City/Thomas & Betts. 

 
PART 3- EXECUTION 

3.1 COORDINATION 

A. Coordinate installation of electrical cabinets, boxes, and fittings with 
wire/cable, wiring devices, and raceway installation work. 
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3.2 INSTALLATION 

A. Uses Permitted 

1. Outlet Boxes. 
a. Use galvanized flat rolled sheet steel boxes in finished areas 

with framed construction  
b. Use nonmetallic boxes in corrosive areas as designated on the 

plans. 
c. Use explosionproof boxes in hazardous areas as designated on 

the plans. 
d. Use cast metal boxes in all other locations.  Each box with 

associated covers and fittings shall have a NEMA rating suitable 
for each location installed. 
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2. Pull and Junction Boxes. 
 
a. Use general purpose boxes in finished areas with framed 

construction. 
b. Use dusttight and oiltight boxes in other dry interior areas. 
c. Use explosionproof boxes in hazardous areas as designated on 

the plans. 
d. Use weatherproof boxes for all other locations. 

 
3. Hinged Door Enclosures. 

a. Use dusttight and oiltight enclosures to house electrical 
equipment and controls in dry interior locations. 

b. Use weatherproof enclosures to house electrical equipment and 
controls in all other locations. 

 
4. Cabinets. 

 
a. Install enclosures and associated materials and NEMA types 

suitable for each location and in conformance with the drawings. 
 

B. General 

1. Cap unused knockout holes where blanks have been removed and plug 
unused conduit hubs. 

2. Support and fasten items securely in accordance with Section 26 05 29, 
"Supporting Devices." 

3. Sizes shall be adequate to meet NEC volume requirements, but in no 
case smaller than size indicated. 

4. Remove sharp edges where they may come in contact with wiring or 
personnel. 

5. Install boxes in locations which ensure ready accessibility to enclosed 
electrical wiring and avoid installing boxes back to back in walls 
where there would be less than 6 inches (150 millimeters [mm]) 
separation.  Fasten boxes firmly and rigidly to substrates or 
structural surfaces to which attached, or solidly embed electrical 
boxes in concrete or masonry.  Aluminum boxes in contact with 
reinforced concrete shall be isolated by a bitumastic coating. 

6. Provide electrical connections for installed boxes. 
 

C. Outlet, Device, and Wiring Boxes 

1. For outlets at windows and doors, locate close to window trim.  For 
outlets indicated above doors, refer to plans for mounting height 
above finished floor and center outlets above the door opening 
except as otherwise indicated. 

2. For column and pilaster locations, locate outlet boxes for switches and 
receptacles on columns or pilasters so the centers of the columns are 
clear for future installation of partitions. 

3. For outlet boxes for locations in special finish materials for receptacles 
and switches mounted in desks or furniture cabinets or in glazed tile, 
concrete block, marble, brick, stone, or wood walls, use rectangular 
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shaped boxes with square corners and straight sides.  Install such 
boxes without plaster rings.  Saw cut all recesses for outlet boxes in 
exposed masonry walls. 

4. Mount outlet boxes for switches and receptacles with the long axis 
vertical or as indicated.  Three or more gang boxes shall be mounted 
with the long axis horizontal.  Locate box covers or device plates so 
they will not span different types of building finishes either 
vertically or horizontally.  Locate boxes for switches near doors on 
the side opposite the hinges and close to door trim, even though 
electrical floor plans may show them on hinge side. 

5. For outlet locations on exterior face of exterior walls, all outlet boxes 
shall be recessed in the wall. 

6. For cover plates for surface boxes, use plates sized to box front without 
overlap. 

7. Protect outlet boxes to prevent entrance of plaster and debris. 
 

D. Pull and Junction Boxes 

1. Install clamps, grips, or devices to which cables may be secured.  
Arrange cables so they may be readily identified.  Support cable at 
least every 30 inches inside boxes. 

2. Mount pull boxes in inaccessible ceilings with the covers flush with the 
finished ceiling. 

3. Provide pull and junction boxes for telephone, signal, and other systems 
at least 50 percent larger than would be required by Article 314 of 
NEC, or as indicated.  Locate boxes strategically and provide shapes 
to permit easy pulling of future wires or cables of types normal for 
such systems. 

 
E. Cabinets and Hinged Door Enclosures 

1. Mount with fronts straight and plumb. 
2. Install with tops 78 inches above floor. 
3. Set cabinets in finished spaces flush with walls. 
4. Use spacers to maintain 1/4-inch clearance from wall. 

 
3.3 GROUNDING 

A. Electrically ground metallic cabinets, boxes, and enclosures.  Where wiring to 
item includes a grounding conductor, provide a grounding terminal in the interior 
of the cabinet, box, or enclosure. 

3.4 CLEANING AND FINISH REPAIR 

A. Upon completion of installation and before devices and wiring are installed, 
remove burrs, dirt, and construction debris and repair damaged finish including 
chips, scratches, abrasions, and weld marks. 

B. For galvanized finish, repair damage using a zinc-rich paint recommended by 
the manufacturer. 
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C. For painted finish, repair damage using matching corrosion-inhibiting touch-up 
coating. 

 
 END OF SECTION 
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SECTION 26 28 16 

 
CIRCUIT AND MOTOR DISCONNECTS 

 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 12, "Wires, Cables, and Connectors." 
4. Section 26 05 33, "Raceway." 
5. Section 26 05 34, "Cabinets, Boxes, and Fittings." 

 
1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and material necessary to 
install circuit and motor disconnects in accordance with the plans and as 
specified herein. 

B. Extent of circuit and motor disconnect switch work is indicated by drawings 
and schedules. 

C. Types of circuit and motor disconnect switches in this section include the 
following: 

1. Equipment disconnects. 
2. Motor circuit disconnects. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work associated with circuit and motor 
disconnects in compliance with applicable requirements of governing agencies 
having jurisdiction and in accordance with these plans and as specified herein. 

1. National Electrical Code (NEC) Compliance.  Comply with NEC 
requirements pertaining to construction and installation of electrical 
circuit and motor disconnect devices. 

2. Underwriters' Laboratories, Inc. (UL) Compliance.  Comply with 
requirements of UL 98 "Enclosed and Dead Front Switches."  Provide 
circuit and motor disconnect switches which have been UL listed and 
labeled. 

3. National Electrical Manufacturers Association (NEMA) Compliance.  
Comply with applicable requirements of NEMA Standards Pub. Nos. KS 
1, "Enclosed and Miscellaneous Distribution Equipment Switches 
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(600 Volts Maximum)," and 250, "Enclosures for Electrical Equipment 
(1000 Volts Maximum)." 

 
1.4 SUBMITTALS 

A. General.  Submit manufacturer's product data, test reports, and material 
certifications. 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver circuit and motor disconnect switches properly packaged in factory-
fabricated-type containers or wrappings which properly protect devices from 
damage. 

B. Store circuit and motor disconnect switches in original packaging and protect 
from weather and construction traffic.  Wherever possible, store indoors; where 
necessary to store outdoors, store above grade and enclose with watertight 
wrapping. 

C. Handle circuit and motor disconnect switches carefully to prevent physical 
damage.  Do not install damaged disconnect switches; remove from site and 
replace damaged devices with new. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS  

2.1 MATERIALS 

A. Heavy-Duty Safety Switches.  Provide surface-mounted, heavy-duty-type, sheet 
steel enclosed safety switches, of types, sizes, and electrical characteristics as 
required for the indicated installation; fused, if noted on plan.  Provide switches 
incorporating quick make, quick break type switches, so that switch blades are 
visible in OFF position with door open.  Equip with operating handle which is 
integral part of enclosure base and whose operating position is easily 
recognizable and is padlockable in OFF position.  Interlock enclosure door with 
operating handle such that the door cannot be opened with the switch closed.  
Provide an inconspicuous defect mechanism for use by maintenance personnel.  
Construct current carrying parts of high conductivity copper with silver tungsten 
type switch contacts; and positive pressure type reinforced fuse clips where 
fusible switches are specified or required by code.  Provide NEMA Type 12 
enclosures.  For switches marked "WP," provide NEMA Type 4X stainless steel 
enclosures. 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*10/29/19 26 28 16 - Page 3 of 3 

CC:cc 

B. Hazardous Classified Locations.  Disconnects in hazard locations shall be 
NEMA rated suitable for use in NEC Class 1, Groups C&D and shall comply 
with UL and CSA standards. 

2.2 MANUFACTURERS 

A. Manufacturer.  Subject to compliance with requirements, provide circuit and 
motor disconnects of one of the following (for each type of switch): 

1. Crouse-Hinds Co. 
2. Cutler-Hammer, Inc. 
3. General Electric Co. 
4. Square D Company. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install circuit and motor disconnect switches as indicated, complying with 
manufacturer's written instructions, applicable requirements of NEC, NEMA, 
and National Electrical Contractor's Association (NECA) "Standard of 
Installation," and in accordance with recognized industry practices. 

B. Coordinate circuit and motor disconnect switch installation work with 
electrical raceway and cable work, as necessary for proper interface. 

C. Locations of disconnect switches as shown on the plans are approximate unless 
dimensioned.  Install disconnect switches as close to the equipment served as 
practical, but at a readily accessible location with adequate working clearances 
to meet all NEC requirements. 

D. Provide a suitable means for mounting all disconnect switches. 

3.2 GROUNDING 

A. Provide equipment grounding connections, tightened to ensure a permanent 
and effective ground, for all electrical disconnect switches. 

3.3 FIELD QUALITY CONTROL 

A. Subsequent to completion of installation of electrical disconnect switches, 
energize circuitry and demonstrate capability and compliance with requirements. 
Where possible, correct malfunctioning units at project site, then retest to 
demonstrate compliance; otherwise remove and replace with new units and 
retest.  Corrective action and repeated tests shall be accomplished at own 
expense. 

 
 END OF SECTION 
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SECTION 00 10 10  
INVITATION TO BIDDERS  

Separate sealed bids for the Lower Little Miami Wastewater Treatment Plant Improvements 
Project will be received by the Warren County Board of Commissioners at the Office of the 
Warren County Commissioners, 406 Justice Drive, Lebanon, Ohio  45036, until 11:00 AM May 
14, 2020 and then at said time publicly opened and read aloud. 

Bid documents, including terms, general conditions, supplemental conditions, drawings and 
specifications are available online at the Warren County’s Website at 
https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx. Questions regarding the 
technical specifications should be directed to Chris Brausch at the Warren County Water and 
Sewer Department, (513) 695-1193.  

To comply with the Amended Stay at Home Order issued by the Ohio Department of Health 
Director on April 2, 2020, as well as any OSHA or other regulatory requirements that may apply 
to preventing occupational exposure to the COVID-19 virus, no prebid meeting will occur at the 
project site.  Potential bidders interested in viewing the project sites and facilities should contact 
Chris Brausch.   

The project generally consists of replacing two mechanically cleaned screens and two screenings 
compactors; replacing two secondary clarifier drives; replacing two secondary clarifiers’ internal 
components complete, replacing a set of vertical loop reactor turning vanes; replacing a sludge 
holding tank aeration blower; and corresponding electrical, control, piping, site (mainly paving 
and asphalt resurfacing), and appurtenance upgrades to be installed within and around new and 
existing facilities.  Recommissioning the existing abandoned 18-inch force main from the old 
Foster Pump Station for use as a backup forcemain for the new Foster Pump Station is also part 
of the project.   The estimated contract value is $3,000,000. 
 
A bid guaranty, as required by Ohio Revised Code, Section 153.54, shall accompany each 
proposal submitted, as follows: 

1. A Certified check, cashier’s check, or letter of credit equal to ten (10) percent of the bid.  
A letter of credit may only be revocable by the Owner.  Upon entering into a contract 
with the Owner, the contractor must file a performance bond for the amount of the 
contract, and the bid guaranty will then be returned to the successful and unsuccessful 
bidders upon contract execution.  
     OR 

2. A form of bid guaranty bond (attached) for the full amount of the bid.  Such bond is 
retained for the successful bidder, but returned to unsuccessful bidders after the contract 
is executed.   

Warren County reserves the right to reject any or all bids submitted, to waive any irregularities in 
bids, and enter into a contract with the Bidder who in Warren County's consideration offered the 
lowest and best bid.  By order of the Board of County Commissioner, County of Warren, State of 
Ohio. 

        ______________________________ 
              Tina Osborne, Clerk 
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SECTION 00 10 20 
 BID PROPOSAL 

 
The undersigned declares that the only persons or parties in this Bid are as stated; that the Bid is 
made without any collusion with other persons, firms, or corporations; that all the Contract 
Documents as prepared have been carefully examined; that the undersigned is fully informed in 
regard to all conditions pertaining to the Work and the place where it is to be done, and from 
them the undersigned makes this Bid.  The undersigned do hereby propose to furnish all labor, 
materials, tools, equipment, etc., necessary to complete the work at the Lower Little Miami 
Wastewater Treatment Plant and adjacent Fosters Lift Station and that the bid include all costs 
including, permit fees, taxes, insurance, overhead, and profit. All material and equipment must 
comply with the specifications and contract drawings that comprise the Contract Documents. 

The premiums for all Bonds required shall be paid by the Contractor and shall be included in the 
Contract Price.  The undersigned Bidder further agrees that the Bid Security accompanying this 
Bid shall become the property of the County if the Bidder fails to execute the Agreement. 

If any addenda are published on Warren County’s website at   
https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx ,pursuant to SECTION 00 20 00, 
Paragraph 7, the undersigned acknowledges receipt of the following Addenda: 

No. ______, dated ______________, 2020 

No. ______, dated ______________, 2020 

No. ______, dated ______________, 2020  

 
The price Bid shall include the following:  
 
Item 1 - Wastewater Treatment Plant and Force Main Improvements, Complete.  The lump sum 
Bid for this item shall include furnishing all materials, labor, tools, and equipment necessary to 
perform all general, mechanical, electrical, plumbing, demolition, excavation, dewatering, 
backfilling, stormwater management, paving, and site work to complete the improvements, 
complete and ready for operation in accordance with the Contract Documents.   
 
The lump sum Bid for this item shall include complete installation of all equipment, including 
Base Bid items indicated on the Bid Equipment and Components schedule (Section 00 10 40) 
listed hereinafter; equipment testing; equipment start-up to date of final acceptance; and 
temporary facilities required during construction.  The successful BIDDER will be required to 
furnish a breakdown of this lump sum Bid item as required for estimating purposes.  Payment 
will be made in accordance with the General Conditions. 
 
Item 2 – Bond and Mobilization.  This Bid item shall include all necessary performance and 
payment bond premiums, insurance, and mobilization/demobilization to complete the work.  The 
maximum amount of this bid item shall not exceed 2-percent of the total bid amount. 
 
Items 3, 4, and 5 – Vertical Loop Reactor Cleaning.  These unit price items shall include all 
necessary collection, removal, and on-site disposal of plastic, grit, and disposable-wipe type 
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accumulations existing in each of the four cells comprising each of the three reactors.  The 
materials removed as part of the cleaning operations shall be substantially solids, with water 
content matching that of screenings removed by the existing mechanical bar screens and 
deposited into the roll-off screenings hoppers.  The total cost for cleaning each of the vertical 
loop reactors shall be adjusted accordingly by change order to reflect the actual quantity removed 
and disposed of on-site. 
 
Item 6 – Crack Sealing and Surface Sealing Asphalt Pavement.  The lump sum bid item for this 
work shall include all necessary cleaning of asphalt pavement cracks and surfaces, sealing all 
pavement cracks ¼” to 1” in width with hot applied rubberized crack sealer meeting ASTM 
D6690, and sealing of all asphalt pavement surfaces with a hot applied, refined coal tar emulsion, 
with aggregate, meeting ASTM D490 for RT-12 and ASTM D5727.  Contractor shall visit the 
site to determine the amount of crack sealing and surface sealing required for the project when 
preparing his bid.     
 
Item 7 – Full Depth Pavement Restoration.  This unit price work shall include all necessary 
materials, equipment, and labor for perform full depth asphalt drive replacement as shown on the 
construction drawings. 
 

The written/typed Total Bid price is for the convenience of the Owner in comparing bids.  Any 
discrepancy between the actual sum of the line item totals and the written/typed total bid price 
shall be resolved in favor of the actual sum of the correct individual line item. 

The undersigned hereby certifies under the penalty of perjury that this bid is in all respects bona 
fide, fair and made without collusion or fraud with any other person or entity.  The bid proposals 
shall remain in full force and effect for sixty (60) days after the date of opening bids. The full 
name and address of all persons and parties interested in the foregoing bids as principals are as 
follows: 

 

             
Individual, Partnership, or Corporation 

 
 
             

Signature of Corporate Officer, President, or Owner 
 
 

      
Date 
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Notice of acceptance should be mail or delivered to the following: 
 
 

COMPANY NAME:           

CHIEF EXECUTIVE OFFICER:         

ADDRESS:            

             

PHONE NUMBER:           

FAX NUMBER:           

PROJECT CONTACT PERSON:         

PHONE NUMBER:           

E-MAIL ADDRESS:           

FEDERAL ID #:           

WEBSITE ADDRESS:          

 
 
NOTE:  The firm, corporate or individual name of the bidder must be signed in ink in the space provided 
for the signatures on the proposed blanks.  In the case of a corporation, the title of the officer signing must 
be stated and such officer must be thereunto duly authorized and the seal of said corporation duly affixed.  
In the case of a partnership, the signature of at least one of the partners must follow the firm name, using 
the term "member of the firm."  In the case of an individual, use the terms "doing business as", or "sole 
owner."   

 



 

 

SECTION 00 10 30 
BID FORM 

 
BIDDER agrees to perform all the work described in the Contract Documents for the following prices: 
 

    Unit Prices in Figures   
(1) (2) (3) (4) (5) (6) (7 = 5 + 6) (8 = 3 x 7) 

Item Description Quantity Unit Labor Material 
Total (Sum of 

Labor & 
Material) 

Total Extended 
Informal Price 

in Figures 

1. 
Wastewater Treatment Plant and 
Force Main Improvements, 
Complete 

1 L.S.     

2. Bond and Mobilization 1 L.S. - - -  

3. VLR 1 Cleaning 80 C.Y.     

4. VLR 2 Cleaning 80 C.Y.     

5. VLR 3 Cleaning 80 C.Y.     

6.          
Crack Sealing and Surface Sealing 
of Existing Asphalt Pavement 
(Approx. 200,000 SF)  

 1     L.S.     

7. Full Depth Pavement Restoration 169 S.F.     

 

VLR = Vertical Loop Reactor                                                                                            Total of Bid Items  $_________________________ 
L.S. = Lump Sum 
C.Y. = Cubic Yard 
S.F. = Square Foot 
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SECTION 00 10 40 
BID EQUIPMENT AND COMPONENTS 

 
 
BIDDER shall indicate by placing an "X" in the “(  )” space below for the influent screen and compactor 
equipment which shall be furnished in performance of the Work.  Only one "X" shall be entered for this 
category of equipment or component identified by product name and specification number.   
 
For the secondary clarifiers and sludge holding tank blower, BIDDER shall include base bid manufacturer 
indicated in lump sum bid indicated on the Bid Form.  BIDDER may enter deducts to the Bid Form sum 
for alternative equipment, as noted in each category below. 
 
BIDDER shall follow these directions. Any Bid Form that is submitted not in compliance with these 
required identifications will be rejected by the OWNER and that Bid not considered in determining 
Award. 
 
 

Equipment (Specification Section) 
 

Product Manufacturer or Supplier 

Influent Screens and Compactors (44 12 05) (   ) a. Huber 
(   ) b. Kusters 
 

Secondary Clarifiers 1 and 2 (44 32 30) Base Bid Manufacturer: Evoqua 
Deducts: 
(   ) a. Kusters     $___________________ 
(   ) b. Walker     $___________________ 
(   ) c. WesTech  $___________________ 
  

Secondary Clarifiers 3 and 4 (44 32 40) Base Bid Manufacturer: Evoqua 
 

Sludge Holding Positive Displacement Blower  
(44 12 05) 

Base Bid Manufacturer:  Kaeser 
Deducts: 
(   ) a. Roots       $___________________ 
(   ) b. Aerzen     $___________________ 
 

Alternate 18” Force Main Alignment 
(Force Main Plan Sheets) 
*Contractor shall submit proposed open cut 
alternative plan with Bid if deduct for this item is 
selected. 

Base Bid: Force Main Alignment as shown on 
Force Main Plan Sheets. 
Deducts: 
 (   ) a. Open cut new 18” force main from         
existing MH F-1 to existing 24”                            
forcemain tie-in location.   
   
                                 $___________________ 
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SECTION 00 10 50 
EXCEPTION SHEET 

 

Exceptions:  Exceptions to any bid specification must be clearly stated on this sheet.  This sheet 
must be submitted with each bid.  If there are no exceptions, please indicate "none" below. 

 

1)              

             

                          

2)              

             

              

3)              

             

                          

4)              

             

              

5)              

             

                          

6)              
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SECTION 00 20 00 
GENERAL INSTRUCTIONS TO BIDDERS 

1. Receipt and Opening of Bids:     The Warren County Board of Commissioners (herein 
referred to as "Owner"), invites bids on the form attached hereto, all blanks of which must be 
appropriately filled in.  Bids will be received by the Owner at the Office of the Warren County 
Board of Commissioners until 11:00 AM, Thursday May 14,2020 and then at said office publicly 
opened and read aloud.  The envelopes containing the bids must be sealed, addressed to Warren 
County Board of Commissioners at 406 Justice Drive, Lebanon, Ohio 45036, and shall be clearly 
marked as follows: 

BID OPENING 
LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT IMPROVEMENTS 

11:00 AM MAY 14, 2020 

The Owner may consider informal any bid not prepared and submitted in accordance with the 
provisions hereof and may waive any informalities or reject any and all bids.  Any bid may be 
withdrawn prior to the above scheduled time for the opening of bids or authorized postponement 
thereof.  Any bid received after the time and date specified shall not be considered.   

2. Description of Project: The project generally consists of replacing two mechanically 
cleaned screens and two screenings compactors; replacing two secondary clarifier drives; 
replacing two secondary clarifiers’ internal components complete, replacing a set of vertical loop 
reactor turning vanes; replacing a sludge holding tank aeration blower; and corresponding 
electrical, control, piping, site (mainly paving and asphalt resurfacing), and appurtenance 
upgrades to be installed within and around new and existing facilities.  Recommissioning the 
existing abandoned 18-inch force main from the old Foster Pump Station for use as a backup 
forcemain for the new Foster Pump Station is also part of the project.    

3. Construction Cost:  The Engineer’s opinion of probable construction cost for the base 
bid work is $3,000,000.   

4. Project Funding/Financing:  The contract shall be financed only through the Owner’s 
reserved funds and does not receive financing through any State of Ohio or Federal funding. 

5. Time of Completion and Liquidated Damages:  The Bidder hereby agrees that the 
Contract Time shall commence on the date stipulated in the Notice to Proceed which will be 
issued by the Owner within 14 days of contract execution and to complete the work in 
accordance with the terms as stated in the Contract, and in accordance with the following 
schedule milestones: 

Substantial completion:  365 days from Notice to Proceed. 

Final completion:   Site restoration work completed, and Contract Closeout shall be within 
400 days from Notice to Proceed. 

Any delays in substantial completion of the work that are within the control of the Contractor, 
their Subcontractor, or Supplier shall be subject to liquidated damages in the sum of $200.00 for 
each consecutive calendar day that the project extends beyond the substantial completion 
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deadline.  See the General Conditions and Supplemental Conditions for the definition and 
requirements of substantial completion. 

6. Bid Documents: Bid documents, including terms, general conditions, supplemental 
conditions, drawings, addenda, and other information are available online, free of charge, at the 
Warren County’s Website at https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx. No 
planholder list will be maintained by the Owner. All Addenda will be posted on the website and 
shall not be mailed to bidders.  

7. Addenda and Interpretations:  No interpretation of the meaning of the plans, 
specifications or other pre-bid documents will be made to any bidder orally.  Every request for 
such interpretation must be in writing to Chris Brausch at chris.brausch@co.warren.oh.us. To be 
given consideration all questions must be received by 4:00 pm on Friday, May 8, 2020.  All such 
interpretations and any supplemental instructions will be in the form of written addenda to the 
specifications which, if issued, will be posted on the Warren County Commissioners website 
https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx., no later than three days prior to 
the date fixed for the opening of bids.  Failure of any bidder to monitor the website and 
download any such addendum or interpretations shall not relieve such bidder from any obligation 
under his/her bid as submitted.  All addenda so issued shall become part of the contract 
documents. Bidders shall be responsible for checking the website prior to submitting their bids. 

8. Required Forms:  Each bid must be submitted on the forms contained in the Contract 
Documents herein.  All blank spaces for bid prices must be completed, in ink or typewritten, in 
both words and figures, and the foregoing certifications must be fully completed and executed 
when submitted. Each Bidder shall complete and submit the following forms with his/her bid: 

Section  00 10 20 BID PROPOSAL 
Section  00 10 30 BID FORM 
Section  00 10 40 BID EQUIPMENT AND COMPONENTS  
Section  00 10 50 EXCEPTION SHEET 
Section  00 30 10 NONCOLLUSION AFFIDAVIT – FORM 1 
Section  00 30 20 NONCOLLUSION AFFIDAVIT – FORM 2 
Section  00 30 30  AFFIDAVIT OF NON-DELINQUENCY OF REAL AND/OR 

PERSONAL PROPERTY TAX 
Section  00 30 40 FINDINGS FOR RECOVERY AFFIDAVIT 
Section  00 30 50  EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS, 

BID CONDITIONS, NON-DISCRIMINATION, AND EQUAL 
EMPLOYMENT OPPORTUNITY AFFIDAVIT 

Section  00 40 10  BID GUARANTY AND CONTRACT BOND 
Section  00 50 10 EXPERIENCE STATEMENT 

 

9. Modification or Withdraw of Bid:  Bids may be modified or withdrawn by an 
appropriate document duly executed (in the manner that a bid must be executed) and delivered to 
the place where bids are to be submitted at any time prior to the opening of bids. 
 
After opening, a Bidder may withdraw their bid from consideration if the price bid was 
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substantially lower than the other bids, provided the bid was submitted in good faith and the 
reason for the price being substantially lower was a clerical mistake as opposed to a judgment 
mistake and was actually due to an unintentional omission of a substantial quantity of work, 
labor or material made directly in the compilation of the bid.  Request to withdraw such bid must 
be made in writing and filed with the Owner within two business days after the opening of bids 
and prior to the acceptance thereof.   
 
10. Method of Award:  The Owner may reject all bids or may award the contract on the 
base bid or on the base bid combined with additions or deductible alternates, to the lowest and 
best bidder, as produces a net amount which is within the available funds.   
 
To determine lowest and best bidder, the price of the bid will be given equal weight against the 
totality of the following factors: 1.) the bidder’s information provided in the Section 00 50 10 
Experience Statement which shall be used to judge responsibility, experience, skill, financial 
standing, feedback from references or prior clients—which may include Owner; 2.) the Section 
00 10 30 Exception Sheet; 3.) availability.  

If the total price received from the lowest and best bidder exceeds the amount of funds available 
to finance the contract, the Owner may: 

a. Reject all bids; 

b. Augment the funds available in an amount sufficient to enable award to the lowest and 
best bidder or bidders; 

c. Reduce the scope of work by eliminating certain items of work to produce a total bid 
which is within available funds; 

d. Reduce the scope of work by reducing the quantity of certain items of work to produce a 
total bid which is within available funds; 

e. Reduce the scope of work by a combination of adjustments as outlined in "c" and "d" 
above to produce a total bid which is within available funds. 

f. The Owner may reject all bids or may award the contract on the base bid or on the base 
bid combined with additions or deductible alternates as produces a net amount which is 
within the available funds. 

The Owner may consider informal and may reject any bid not prepared and submitted in 
accordance with the provisions hereof. The Owner reserves the right to reject all bids, to waive 
any informalities or irregularities in the bids received, and to accept any bid which is deemed 
lowest and best. 

11. Qualification of Bidder:  The Owner may make such investigations as he/she deems 
necessary to determine the ability of the bidder to perform the work, and the bidder shall furnish 
to the Owner all such information and data for this purpose as the Owner may request.  The 
Owner reserves the right to reject any bid if the evidence submitted by, or investigation of, such 
bidder fails to satisfy the Owner that such bidder is properly qualified to carry out the obligations 
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of the contract and to complete the work contemplated therein; conditional bids will not be 
accepted. 

12. Conditions of Work:  Each bidder must inform him/herself fully of the conditions 
relating to the construction of the project and the employment of labor thereon.  Failure to do so 
will not relieve a successful bidder of his/her obligation to furnish all material and labor 
necessary to carry out the provisions of his/her contract.  Insofar as possible the contractor, in 
carrying out the work, must employ such methods or means or will not cause any interruption of 
or interference with the work of any other contractor.  No plea of ignorance of conditions that 
exist or that may hereafter exist, or of conditions or difficulties that may be encountered in the 
execution of the work as the result of failure to make such examination and investigation, will be 
accepted as an excuse for any failure or omission on the part of the Contractor to fulfill in every 
respect, all the requirements of the Contract, nor will the same be accepted as a basis for any 
claim whatsoever for extra compensation or for an extension of time. 

13. Obligation of Bidder:  Each bidder shall, and is hereby directed to inspect the entire site 
of the proposed work and judge for him/herself as to all the circumstances affecting the cost and 
progress of the work and shall assume all patent and latent risks in connection therewith.  At the 
time of the opening of bids each bidder will be presumed to have inspected the site and to have 
read and to be thoroughly familiar with the plans and contract documents (including all 
addenda).  The failure or omission of any bidder to examine any form, instrument or document 
shall in no way relieve any bidder from any obligation in respect of his/her bid. 

14. Non-Collusion Affidavit:  The successful bidder will be required to submit non-
collusion affidavit on the forms included in these Bid/Contract documents (SECTION 00 30 10 
and 00 30 20). These affidavit shall be dated and executed as part of this bid. 
 
15. Real and/or Personal Property Tax Affidavit:  All bidders must complete the Real 
and/or Personal property tax affidavit (Section 00 30 30) and submit with your bid.  This section 
should be fully completed whether or not you as a vendor/contractor own property in Warren 
County, Ohio. 

16. EEO Compliance:  Equal Employment Opportunity (EEO) compliance requirements 
and affidavit are contained in SECTION 00 30 50.   Owner contracts that receive state or federal 
funding including, but not limited to, grants, loans, and debt forgiveness shall not be executed 
unless the Contractor possesses a current Certificate of Compliance issued by the State EEO 
Coordinator.   

Every contract for or on behalf of the County for the construction, alteration, or repair of any 
public building or public work shall include an affidavit certifying the contractor complies with 
EEO requirements specified in Ohio Revised Code Section 153.59. 

17. Bid Security:   

A bid guaranty, as required by Ohio Revised Code, Section 153.54, shall accompany each 
proposal submitted, as follows: 

1. A Certified check, cashier’s check, or letter of credit equal to ten (10) percent of 
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the bid.  A letter of credit may only be revocable by the Owner.  Upon entering into a 
contract with the Owner, the contractor must file a performance bond for the amount of 
the contract, and the bid guaranty will then be returned to the successful and unsuccessful 
bidders upon contract execution.  
     OR 

 2. A form of bid guaranty and contract bond (attached) for the full amount of the 
bid.  Such bond is retained for the successful bidder, but returned to unsuccessful bidders 
after the contract is executed.   

Such cash, checks or bid bonds will be returned to bidders after the Owner has awarded the bid 
and has executed the contract, or, if no award has been made within 60 days after the date of the 
opening of bids, upon demand of the bidder at any time thereafter, so long as he/she has not been 
notified of the acceptance of his/her bid. 

Attorneys-in-fact who sign bid bonds or contract bonds must file with each bond a certified and 
effectively dated copy of their power of attorney. 

18. Liquidated Damages for Failure to Enter into Contract:  The successful bidder, upon 
his/her failure or refusal to execute and deliver the contract and bonds required within 10 
working days after he/she has received the documents, shall forfeit to the Owner, as liquidated 
damages for such failure or refusal, the bid security. 

19. Security for Faithful Performance:  Simultaneously with his/her delivery of the 
executed contract, the Contractor shall furnish a performance (surety) bond as security for 
faithful performance of this contract and for the payment of all persons performing labor on the 
project under the contract and furnishing materials in connection with the contract. The surety on 
such bond or bonds shall be a duly authorized surety company satisfactory to the Owner.  Please 
note that upon execution of the Contract if a Bid Guaranty/Contract Bond was submitted with 
your original bid a Performance Bond will not be required. 

20. Required Insurance:  In accordance with the specifications and the Supplemental 
Conditions, the Contractor, without restricting the obligations and liabilities assumed under the 
Contract Documents, shall at his own cost and expense purchase and maintaining in force until 
final acceptance of his work, the forms of insurance coverage as described in Section 00 80 10 
Supplemental Conditions 1.2, C. Article 5 – Bonds and Insurance  

Certificates from the insurance carrier stating the limits of liability and expiration date shall be 
filed with the Owner before operations are begun.  Such certificates shall not merely name the 
types of policy provided, but shall specifically refer to this Contract and shall name the Board of 
Warren County Commissioners as additionally insured.   

All policies as hereinafter required shall be so written that the Owner will be notified of 
cancellation or restrictive amendment at least sixty days prior to the effective date of such 
cancellation or amendment. 

If any part of the work is sublet, insurance of the same types and limits as required shall be 
provided by or on behalf of the Subcontractors to cover that part of the work they have 
contracted to perform including Property Damage Liability Special Hazards coverage if so 
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required by this contract. 

21. Additional Obligations Upon Contact Award:  Upon award of the bid but prior to 
execution of the final agreement and notice to proceed, the Contractor shall submit all of the 
following documents, completed as required: 

 1)  Contract 
 2)  Performance Bond 
 3)  Certificates of Insurance 

22. Wage Rates:  In the event that the rate of wages paid for any trade or occupant in the 
locality where such work is being performed are under current collective agreements or 
understandings between bona fide organizations of labor and employer, then the wages to be 
paid shall be not less than such agreed wage rates, nor less than the minimum rates compiled by 
the Federal Labor Standard Act.  Copies of these prevailing wage rates have been included in 
these specifications.  Every Contractor and Subcontractor who is subject to Ohio Revised Code, 
Chapter 4115 shall, as soon as he begins performance under his contract with the Owner, supply 
the Prevailing Wage Coordinator for the Owner a schedule of the dates on which he is required 
to pay wages to employees.  He shall also deliver to the Prevailing Wage Coordinator within 
three weeks after each pay date, a certified copy of his payroll which shall exhibit for each 
employee paid any wages, name, current address, social security number, number of hours 
worked each day of the pay period and the total for each week, hourly rate of pay, job 
classification, fringe payments, and deductions from wages.  The certification of each payroll 
shall be executed by the Contractor, Subcontractor, or duly appointed agent thereof and shall 
recite that the payroll is correct and complete and that the wage rate shown is not less that those 
required by the contract. 

In case the Owner orders the Contractor to perform extra or additional work which may make it 
necessary for the Contractor or any Subcontractor under this contract to employ a person not 
herein specified, the Contractor will include in the contract change order for such extra or 
additional work, a minimum wage rate for such trade or occupation, and insofar as such extra or 
additional work is concerned, there shall be paid to each employee engaged in work of such trade 
or occupation, not less than the wage so included.  Insofar as possible, local labor shall be 
employed on this work. 

23. Laws and Regulations:  The bidder's attention is directed to the fact that all applicable 
State laws, municipal ordinances, and the rules and regulations of all authorities having 
jurisdiction over construction of the project shall apply to the contract throughout, and they will 
be deemed to be included in the contract the same as though herein written out in full. 

24. Foreign Corporation and Contractors: "Foreign Corporation" means a corporation 
incorporated under the laws of another state.  No contract shall be entered into with a foreign 
corporation until the Secretary of State has certified that such corporation is authorized to do 
business in Ohio: and until, if the bidder so awarded the Contract is a person or partnership, it 
has filed with the Secretary of State a Power of Attorney designating the Secretary of State as its 
agent for the purpose of accepting service of summons in any action brought under Ohio Revised 
Code, Section 153.05 or under Sections 4123.01 to 4123.94, inclusive. 
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25. Safety Standards and Accident Prevention:  With respect to all work performed under 
this contract, the Contractor shall: 

a. Comply with the safety standards provisions of applicable laws, building and 
construction codes and the "Manual of Accident Prevention in Construction" published 
by the Associated General Contractors of America, the requirements of the Occupational 
Safety and Health Act of 1970 (Public Law 91-596), and the requirements of title 29 of 
the code of Federal Regulations, Section 1518 as published in the "Federal Register", 
Volume 36, N. 75, Saturday, April 17, 1971. 

b. Exercise every precaution at all times for the prevention of accidents and the protection 
of persons (including employees) and property. 

c. Maintain at his/her office or other well known place at the job site, all articles necessary 
for giving first aid to the injured, and shall make standing arrangements for the 
immediate removal to a hospital or doctor's care of persons (including employees) who 
may be injured at the job site.  In no case shall employees be permitted to work at a job 
site before the employer has made a standing arrangement for removal of injured persons 
to a hospital or a doctor's care. 

26. Permits:  Contractor shall keep a copy of all permits at the project site throughout the 
duration of the work.  The permits required for the work, the permit holder, and the entity paying 
for the permit is outlined below. All obtained permits acquired to date are included in SECTION 
00 70 20. 

Permit Agency 
Permit 
Holder Entity Paying for Permit

Permit to Install Ohio EPA Owner Owner 

Stormwater Notice of Intent Ohio EPA Contractor No Cost 

 

27. Subcontracts:  Contractor shall provide upon request of the Owner a list of all 
subcontractors intended to be used in performance of the work.  In the event the Owner does not 
object, Contractor may have such work performed by a subcontractor.  Contractor shall bind 
every subcontractor to, and every subcontractor must agree to be bound by the terms of the 
Agreement, as far as applicable to the subcontractor's work particularly pertaining to Prevailing 
Wages and EEO requirements. Nothing contained in the Agreement shall create any contractual 
relationship between any subcontractor and Owner, nor create any obligations on the part of the 
Owner to pay or see to the payment of any sums to any subcontractor. 

28. Subletting of Contract:  The Contractor shall not sublet, sell, transfer or assign any 
portion of the contract without written consent of the Owner of his designated agent.  When such 
consent is given, the Contractor will be permitted to sublet a portion thereof, but shall perform 
with his own organization, work amounting to no less than fifty percent of the total contract cost, 
except that any time designated in the contract before computing the amount of work required to 
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be performed by the Contractor with his own organization, no subcontract, or transfer of 
contract, shall in any way release the Contractor of his liability under the contract and bonds. 

29. CONFIDENTIAL DOCUMENTS & INFORMATION:  Do not submit confidential 
documents or documents of any type that contain trade secrets.  All materials submitted 
become public records once opened and may be copied upon request to anybody including 
competitive bidders. 
 

 

END OF SECTION
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SECTION 00 30 10 
NONCOLLUSION AFFIDAVIT – FORM 1 

 

State of _____________________________ 

  _____________________________ 

BID Identification ________________________________________ 

 

CONTRACTOR __________________________________________________, being first duly 
sworn, deposes and says that he is ___________________________ (sole owner, a partner, 
president, secretary, etc.) of ___________________________________, the party making the 
foregoing BID; that such BID is not made in the interest of or on behalf of any undisclosed 
person, partnership, company, association, organization, or corporation; that such BID is genuine 
and not collusive or sham; that said BIDDER has not directly or indirectly colluded, conspired, 
connived or agreed with any BIDDER or any one else to put in a sham BID, or that any one shall 
refrain from Bidding; that said BIDDER has not in any manner, directly or indirectly, sought by 
agreement, communication or conference with any one to fix the BID price of said BIDDER or 
of any other BIDDER, or to fix any overhead, profit, or cost element of such BID price, or of 
that of any other BIDDER, or to secure any advantage against the OWNER awarding the 
contract or anyone interested in the proposed contract; that all statement contained in such BID 
are true; and, further, that said BIDDER has not, directly or indirectly, submitted his BID price 
or any breakdown thereof, or the contents thereof, or divulged information or data relative 
thereto, or paid and will not pay any fee in connection therewith, to any corporation, partnership, 
company, association, organization, BID depository, or to any member or agent thereof, or to 
any other individual except to such person or persons who have a partnership or other financial 
interest with said BIDDER in his general business. 

 

      Signed: 

      ________________________________ 

      Subscribed and sworn to before 

      me this ___ day of _______, 2020. 

 

      Seal of Notary 

      ________________________________
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SECTION 00 30 20 
NONCOLLUSION AFFIDAVIT – FORM 2 

STATE OF ____________________ 
COUNTY OF ____________________ 

I, ____________________, holding the title and position of ____________________ at the firm 
____________________, affirm that I am authorized to speak on behalf of the company, board 
directors and owners in setting the price on the contract, bid or proposal. I understand that any 
misstatements in the following information will be treated as fraudulent concealment of true 
facts on the submission of the contract, bid or proposal. 

I hereby swear and depose that the following statements are true and factual to the best of my 
knowledge: 

The contract, bid or proposal is genuine and not made on the behalf of any other person, 
company or client, INCLUDING ANY MEMBER OF THE WARREN COUNTY BOARD OF 
COMMISSIONERS. 

The price of the contract, bid or proposal was determined independent of outside consultation 
and was not influenced by other companies, clients or contractors, INCLUDING ANY 
MEMBER OF THE WARREN COUNTY BOARD OF COMMISSIONERS. 

No companies, clients or contractors, INCLUDING ANY MEMBER OF THE WARREN 
COUNTY BOARD OF COMMISSIONERS have been solicited to propose a fake contract, bid 
or proposal for comparative purposes.  

No companies, clients or contractors, INCLUDING ANY MEMBER OF THE WARREN 
COUNTY BOARD OF COMMISSIONERS have been solicited to refrain from bidding or to 
submit any form of noncompetitive bidding. 

Relative to sealed bids, the price of the bid or proposal has not been disclosed to any client, 
company or contractor, INCLUDING ANY MEMBER OF THE WARREN COUNTY BOARD 
OF COMMISSIONERS, and will not be disclosed until the formal bid/proposal opening date. 

____________________ 
AFFIANT 

Subscribed and sworn to before me this ______day of____________________ 2020. 

____________________ 
(Notary Public), 

____________________ County. 

My commission expires ____________________ 20 __
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    SECTION 00 30 30 
AFFIDAVIT OF NON-DELINQUENCY OF REAL AND/OR  

PERSONAL PROPERTY TAX 

THIS SECTION SHOULD BE FULLY COMPLETED WHETHER OR NOT YOU AS A 
VENDOR/CONTRACTOR OWN PROPERTY IN WARREN COUNTY, OHIO.   MAKING A 
FALSE STATEMENT ON THIS AFFIDAVIT MAY BE PUNISHABLE BY A FINE AND/OR 
IMPRISONMENT. 

STATE OF ________________________________) 
        SS: 
COUNTY OF ______________________________ ) 

_____________________________________________ being duly cautioned and sworn, states 
as follows: 

 1.  That he/she is ___________________________________________ of 
      (Title) 
   ___________________________________________ 
     (Name of Contracting Party) 
 2.  That ___________________________________ is not presently charged with any 
    (Name of Contracting Party) 

delinquent Real and/or Personal property taxes on the general tax list of Real and/or 
Personal property of Warren County. 

     -OR- 
 1.  That ________________________________ is charged with delinquent Real and/or 
   (Name of Contracting Party) 

Personal property tax on the general tax list of Real and/or Personal property of Warren 
County.  The amount of delinquent Real and/or Personal property tax due and unpaid 
including any due and unpaid penalty and interest is:  
$________________________________________ 

Further, affiant states not. 
     ________________________________ 
       Affiant 

Sworn to and subscribed in my presence this ____ day of _____________ 2020. 

     ________________________________ 

       Notary Public 

This instrument was prepared by _________________________. 

Note to Fiscal Office:  If any Real and/or Personal property taxes are delinquent, you must send a 
copy of this statement to the County Treasurer within 30 days of the date it is submitted. 
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SECTION 00 30 40 
FINDINGS FOR RECOVERY AFFIDAVIT 

STATE OF      

COUNTY OF     , SS: 

     , upon being duly cautioned and sworn, hereby states the 
following based on personal knowledge: 

1) That he/she is      (title), of       (name 
of bidder) and authorized to execute this affidavit; and,  

2) That        (name of bidder) is not a person or entity 
against whom a finding for recovery has been issued by the Auditor of State, which 
finding for recovery is unresolved as defined in Ohio Revised Code [General Provisions] 
Section 9.24 (B); and, 

3) That        (name of bidder) does not appear in the 
database of unresolved findings of recovery maintained by the Auditor of State pursuant 
to Ohio Revised Code [General Provisions] Section 9.24 (D). 

 

              

       Affiant 

 Sworn to and subscribed in my presence this        day of   , 2020. 

 

              

       Notary Public 

My Commission expires:     
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SECTION 00 30 50 
EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS, BID CONDITIONS, 

NON-DISCRIMINATION, AND EQUAL EMPLOYMENT OPPORTUNITY AFFIDAVIT 

Bidders shall submit a copy of a valid Certificate of Compliance issued by the State EEO 
Coordinator for Owner projects that receive state or federal funding.  The source of financing 
and funding for this project is specified in SECTION 00 20 00 – INSTRUCTIONS TO 
BIDDERS. Bidders may contact the State of Ohio, Department of Administrative Services, 
Equal Opportunity Division for information on how to apply online for a certification using the 
Ohio Business Gateway.   

Every contract for or on behalf of the County for the construction, alteration, or repair of any 
public building or public work shall include an affidavit certifying the contractor complies with 
EEO requirements specified in Ohio Revised Code Section 153.59.  In addition to the affidavit, 
all bidders agree to the following State of Ohio standard conditions of contract for construction: 

1. The contractor will not discriminate against any employee or applicant for employment 
because of race, color, religion, national origin, age, disability, Vietnam era Veteran status, 
ancestry or sex.  The contractor will take affirmative action to ensure that applicants are 
employed, and that employees are treated during employment without regard to their race, 
color, religion, national origin, age, disability, Vietnam era Veteran status, ancestry or sex.  
Such action shall include, but is not limited to, the following:  Employment, upgrading, 
demotion, or transfer; recruitment or recruitment advertising; layoff or termination; rates of 
pay or other forms of compensation; and selection for training, including apprenticeship. 

The contractor agrees to post in conspicuous places, available to employees and applicants 
for employment, notices to be provided setting forth the provisions of this nondiscrimination 
clause. 

2. The contractor will in all solicitations or advertisements for employees placed by or on behalf 
of the prime contractor, state that all qualified applicants will receive consideration for 
employment without regard to race, color, religion, national origin, age, disability, Vietnam 
era Veteran status, ancestry or sex.. 

3. The contractor agrees to fully cooperate with the County, the State Equal Employment 
Opportunity Coordinator and with any other official or agency, or the State or Federal 
government which seeks to eliminate unlawful employment discrimination, and with all other 
State and Federal efforts to assure equal employment practices under its contract and the 
contractor shall comply promptly with all requests and directions from the County, the State 
Equal Opportunity Coordinator and any of the State of Ohio officials and agencies in this 
regard, both before and during construction. 

4. Full cooperation as expressed in clause (3), above, shall include, but not be limited to, being 
a witness and permitting employees to be witnesses and complainants in any proceedings 
involving questions of unlawful employment practices, furnishing all information requested 
by the County and the State Equal Employment Opportunity Coordinator, and permitting 
access to its books, records, and accounts by the County and the State Equal Employment 
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Opportunity Coordinator for purposes of investigation to ascertain compliance with 
applicable rules, regulations and orders. 

5. In the event of the contractor's noncompliance with the nondiscrimination clauses of its 
contract or with any of the said rules, regulations, or orders, its contract may be canceled, 
terminated, or suspended in whole or in part and the contractor may be declared ineligible for 
further County construction contracts. 

In the event that is contract is terminated for a material breach of EEO requirements, the 
contractor shall become liable for any and all damages which shall accrue to the County as a 
result of said breach. 

6. The contractor will require the inclusion of language reflecting these same six covenants 
within every subcontract or purchase order it executes in the performance of its contract 
unless exempted by rules, regulations or orders of the State Equal Employment Opportunity 
Coordinator so that these provisions will be binding upon each subcontractor or vendor.  The 
contractor will take such as the County may direct as a means of enforcing such provisions, 
including sanctions for noncompliance; provided, however, that in any litigation with a 
subcontractor, vendor or other party as a result of such direction by the County, the 
contractor may be requested to protect the interests of the County. 

The bidder hereby adopts the foregoing covenants? 

_____ Yes _____ No 

 

PLEASE NOTE:  The bidder's failure to adopt the Bidder's EEO Covenants, will cause the 
bidder's proposal to be rejected as being non-responsive. 
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CERTIFICATE OF COMPLIANCE NON-DISCRIMINATION AND EQUAL EMPLOYMENT 
OPPORTUNITY AFFIDAVIT (CONTRACTOR) 

STATE OF ______________________________) 
        SS: 
COUNTY OF  ______________________________) 

_____________________________ being first duly sworn, deposes and  

says that he/she is _______________________ of _____________________________________  

the party who made the foregoing proposal; that such party as bidder does not and shall not 
discriminate against any employee or applicant for employment because of race, color, religion, 
national origin, age, disability, Vietnam era Veteran status, ancestry or sex.  If awarded the bid 
and contract under this proposal, said party shall take affirmative action to insure that applicants 
are employed and that employees are treated, during employment, without regard to their race, 
color, religion, national origin, age, disability, Vietnam era Veteran status, ancestry or sex..  If 
successful as the lowest and best bidder under the foregoing proposal, this party shall post non-
discrimination notices in conspicuous places available to employees and applicants for 
employment setting forth the provisions of this affidavit. 

Furthermore, said party agrees to abide by the assurances found in Section 153.54 of the Ohio 
Revised Code in the Contract Provisions with the Owner if selected as the successful bidder by 
the Owner. 

      __________________________________ 
      Signature 

      __________________________________ 
      Affiant 

      __________________________________ 
      Company/Corporation 

      __________________________________ 
      Address 

      __________________________________ 
      City/State/Zip Code 

Sworn to and subscribed before me this ______ day of ___________, 2020. 

      __________________________________ 
(seal)      Notary 
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CERTIFICATE OF COMPLIANCE NON-DISCRIMINATION AND EQUAL EMPLOYMENT 
OPPORTUNITY AFFIDAVIT (SUB CONTRACTOR) 

STATE OF ______________________________) 
        SS: 
COUNTY OF  ______________________________) 

_____________________________ being first duly sworn, deposes and  

says that he _______________________ of ________________________________________  

the party who made the foregoing proposal; that such party as bidder does not and shall not 
discriminate against any employee or applicant for employment because of race, color, religion, 
national origin, age, disability, Vietnam era Veteran status, ancestry or sex.  If awarded the bid 
and contract under this proposal, said party shall take affirmative action to insure that applicants 
are employed and that employees are treated, during employment, without regard to their race, 
color, religion, national origin, age, disability, Vietnam era Veteran status, ancestry or sex.  If 
successful as the lowest and best bidder under the foregoing proposal, this party shall post non-
discrimination notices in conspicuous places available to employees and applicants for 
employment setting forth the provisions of this affidavit. 

Furthermore, said party agrees to abide by the assurances found in Section 153.54 of the Ohio 
Revised Code in the Contract Provisions with the Owner if selected as the successful bidder by 
the Owner. 

      __________________________________ 
      Signature 

      __________________________________ 
      Affiant 

      __________________________________ 
      Company/Corporation 

      __________________________________ 
      Address 

      __________________________________ 
      City/State/Zip Code 

Sworn to and subscribed before me this ______ day of ___________, 2020. 

      __________________________________ 
(seal)      Notary 
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SECTION 00 40 00  
BONDING REQUIREMENTS 

 

Bid guaranty, as required by Ohio Revised Code, Section 153.54, shall accompany each 
proposal submitted, as follows, either: 

1. A Certified check, cashier’s check, or letter of credit equal to ten (10) percent of the 
bid.  A letter of credit may only be revocable by the Owner.  

     OR 

2. A form of bid guaranty and contract bond (attached) for the full amount of the bid.  
Such bond is retained for the successful bidder, but returned to unsuccessful bidders 
after the contract is executed.   

Performance bond is required upon entering into a contract with the Owner for 100 percent of 
the contract price when the bid guaranty is a certified check, cashier’s check, or letter of credit 
equal to ten percent.  Otherwise the bid guaranty and contract bond shall secure the performance 
of the contract with a penal sum of 100% of the bid.  A "performance bond" is one executed in 
connection with a contract to secure fulfillment of all the contractor's obligations under such 
contract. 
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SECTION 00 40 10  
BID GUARANTY AND CONTRACT BOND 

KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned, 

______________________________________________________________________________ 

______________________________________________________________________________ 
  (Insert full name or legal title of Contractor and Address) 

as Principal and 
__________________________________________________________________ 
   (Insert full name or legal title of Surety) 

as Surety, are hereby held and firmly bound unto the Warren County Board of Commissioners 
hereinafter called the Obligee, in the penal sum of the dollar amount of the bid submitted by the 
Principal to the Obligee on _______________________________________ to undertake the 
project known as: 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT IMPROVEMENTS PROJECT  

The penal sum referred to herein shall be the dollar amount of the Principal's bid to the Obligee, 
incorporating any additive or deductive alternate proposals made by the Principal on the date 
referred to above to the Obligee, which are accepted by the Obligee,  In no case shall the penal 
sum exceed the amount of _____________________________________________ DOLLARS, 
$_______________________.  If this item is left blank, the penal sum will be the full amount of 
the Principal's bid, including alternates.  Alternatively, if completed, the amount stated must not 
be less than the full amount of the bid, including alternates in dollars and cents.  A percentage is 
not acceptable. 

For the payment of the penal sum well and truly to be made we hereby jointly and severally bind 
ourselves, our heirs, executors, administrators, successors, and assigns. 

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that whereas the above named 
Principal has submitted a bid on the above referred to project; 

NOW, THEREFORE, if the Obligee accepts the bid of the Principal and the Principal fails to 
enter into a proper contract in accordance with the bid, plans, details, specifications, and bills of 
material; and in the event the Principal pays to the Obligee the difference not to exceed ten 
percent of the penalty hereof between the amount specified in the bid and such larger amount for 
which the Obligee may in good faith contract with the next lowest bidder to perform the work 
covered by the bid; or in the event the Obligee does not award the contract to the next lowest 
bidder and resubmits the project for bidding, the Principal will pay the Obligee the difference not 
to exceed ten percent of the penalty hereof between the amount specified in the bid, or the costs, 
in connection with the resubmission, of printing new contract documents, required advertising, 
and printing and mailing notices to prospective bidders, whichever is less, then this obligation 
shall be null and void, otherwise to remain in full force and effect.   
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If the Obligee accepts the bid of the Principal and within TEN days after the awarding of the 
contract, enters into a proper contract in accordance with the bid, plans, details, specifications, 
and bills of material, which said contract is made a part of this bond the same as though set forth 
herein; and  

IF THE SAID PRINCIPAL SHALL well and faithfully perform each and every condition of 
such contract; and indemnify the Obligee against all damage suffered by failure to perform such 
contract according to the provisions thereof and in accordance with the plans, details, 
specifications, and bills of material therefore; and shall pay all lawful claims of subcontractors, 
materialmen, and laborers, for labor performed and materials furnished in the carrying forward, 
performing, or completing of said contract:  we agreeing and assenting that this undertaking shall 
be for benefit of any materialman or laborer having a just claim, as well as for the Obligee 
herein; THEN THIS OBLIGATION SHALL  be void; otherwise the same shall remain in full 
force and effect; it being expressly understood and agreed that the liability of the Surety for any 
and all claims hereunder shall in no event exceed the penal amount of this obligation as herein 
stated. 

THE SAID surety hereby stipulates and agrees that no modifications, omissions, or additions, in 
or to the terms of said contract or in or to the plans and specifications therefor shall in any wise 
affect the obligations of said surety on its bond, and it does hereby waive notice of any such 
modifications, omissions or additions to the terms of the contract or to the work or to the 
specifications. 

SIGNED AND SEALED this _____ day of ___________ 2020. 

____________________________   _______________________________ 
 PRINCIPAL       SURETY 

By: ______________________  By: _______________________________ 
        Attorney-in-fact  

Title: _____________________ 

         

 

       Surety Agent's Name and Address: 

       ______________________________ 

       ______________________________ 

       _______________________________ 
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SECTION 00 40 20 
PERFORMANCE BOND 

KNOW ALL MEN BY THESE PRESENTS: that 

______________________________________________________________________ 
    (Name of Contractor) 

______________________________________________________________________ 
    (Address of Contractor) 

a _________________________________________, hereinafter called 
 (Corporation, Partnership or Individual) 

Principal, and __________________________________________________________ 
    (Name of Surety) 

______________________________________________________________________ 
    (Address of Surety) 

hereinafter called Surety, are held and firmly bound unto 

 WARREN COUNTY OHIO, BOARD OF COMMISSIONERS  
 406 Justice Drive 
 Lebanon, OH  45036 

hereinafter called OWNER, in the penal sum of _____________ Dollars, $(______________) in 
lawful money of the United States, for the payment of which sum well and truly to be made, we 
bind ourselves, successors, and assigns, jointly and severally, firmly by these presents. 

THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a 
certain contract with the OWNER, dated the __________________ day of _______________, 
2020, a copy of which is hereto attached and made a part hereof for the construction of: 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT IMPROVEMENTS PROJECT  

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the 
undertakings, covenants, terms, conditions, and agreements of said contract during the original 
term thereof, and any extensions thereof which may be granted by the OWNER, with or without 
notice to the Surety and during the guaranty period(s), and if he shall satisfy all claims and 
demands incurred under such contract, and shall fully indemnify and save harmless the OWNER 
from all costs and damages which it may suffer by reason of failure to do so, and shall reimburse 
and repay the OWNER all outlay and expense which the OWNER may incur in making good 
any default, then this obligation shall be void; otherwise to remain in full force and effect.   

PROVIDED, FURTHER, that the said surety, for value received, hereby stipulates and agrees 
that no change, extension of time, alteration or addition of the terms of the contract or the 
WORK to be performed thereunder or the SPECIFICATIONS accompanying the same shall in 
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any way affect its obligation on this BOND, and it does hereby waive notice of any such change, 
extension of time, alteration or addition to the terms of the contract or to the WORK or to the 
SPECIFICATIONS. 

PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR 
shall abridge the right of any beneficiary hereunder, whose claim may be unsatisfied. 

IN WITNESS WHEREOF, this instrument is executed in counterparts, each one of which shall 
be deemed an original, this the ________ day of ____________ 2020. 

 

ATTEST:     _______________________________ 
        (Principal) 

 

____________________________  By ____________________________ 
(SEAL) 

____________________________  ______________________________ 

____________________________  ______________________________ 
ATTEST: 

____________________________  ______________________________ 
 (SEAL)      (Surety) 

____________________________  ______________________________ 

____________________________  ______________________________ 

 

 

 

IMPORTANT:  Pursuant to Ohio Revised Code §122.87(A) defines surety company as, “. . .  a 
company that is authorized by the department of insurance to issue bonds as a surety”. 
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SECTION 0050 10 
EXPERIENCE STATEMENT 

The Bidder is required to state in detail in the space provided below, what work they have 
completed of a character similar to that included in the proposed contract, to give references and 
such other detailed information as will enable the Owner to judge their responsibility, 
experience, skill and financial standing. Completion of this statement is required and must be 
submitted with the Bid in order to qualify for consideration for award of contract. 

SUBMITTED FOR: 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT IMPROVEMENTS PROJECT  

SUBMITTED BY: 

Name:              

(Print or Type Name of Bidder) 
(A Corporation/A Partnership/An Individual) 

[Bidder to strike out inapplicable terms.] 

 

Address:            

The undersigned certifies under oath the truth and correctness of all statements and of all 
answers to questions made hereinafter. 

(Note:  Attach Separate Sheets as Required) 

1.0 How many years has your organization been in business as a construction contractor?  

 __________________________________ 

2.0 How many years has your organization been in business under its present name?  

 _____________________________ 

3.0 Has any construction contracts to which you have been a party been terminated by the 
owner; have you ever terminated work on a construction project prior to its completion 
for any reason; has any surety which issued a performance bond on your behalf ever 
completed the work in its own name or financed such completion on your behalf; has any 
surety expended any monies in connection with a contract for which they furnished a 
bond on your behalf?  If the answer to any portion of this question is "yes", please furnish 
details of all such occurrences including name, address, phone number, and contact 
person of owner, engineer, and surety, and name and date of project. 

No  ____________ Yes ____________, If yes, attach details described above. 
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4.0 Has any officer or partner of your organization ever been an officer or partner of another 
organization that had construction contracts terminated by the owner; terminated work on 
a project prior to its completion for any reason; had any surety which issued a 
performance bond complete the work in its own name or financed such completion; or 
had any surety expend any monies in connection with a contract for which they furnished 
a bond?  If the answer to any portion of this question is "yes", please furnish details of all 
such occurrences including name, address, phone number, and contact person of owner, 
engineer, and surety, and name and date of project. 

No  ____________ Yes ____________, If yes, attach details described above. 

5.0 Provide a list of water and wastewater construction projects, their owners, contract 
amounts, percent complete, short description of work,  and scheduled completion that 
your organization has in process on this date. 

6.0 Provide a list of water and wastewater construction projects, their owners, contract 
amounts, short description of work, and dates of completion that  your organization has 
completed in the past five years. 

7.0 Have you personally inspected the site of the proposed work? Describe any anticipated 
problems with the site and your proposed solutions. 

8.0 List name, address and telephone number of a reference for each project listed under 
Items 5.0 and 6.0, above. 

9.0 List name and experience of the principal individuals of your organization. 
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10.0 List the states in which your organization is legally qualified to do business. 
             

             

             

             

             

11.0 List name, address and telephone number of an individual who represents each of the 
following and whom OWNER may contact for a financial reference: 

11.1 A surety: 

Name             

Contact            

Address             

                                            Phone No.        

Financial Reference           

11.2 A bank: 

Name             

Contact            

Address            

                                            Phone No.        

Financial Reference           

11.3 A major material supplier: 

Name             

Contact            

Address            

Phone No.            



 

00 50 10 – 4 

Financial Reference           

12.0 Dated at                  this    day of                          , 2020. 

      (Print or Type Name of Bidder) 

      By:         

 

(Seal, if corporation) 

-------------------------------------(Affidavit for Individual)------------------------------------- 

__________________________, being duly sworn, deposes and says that all of the foregoing 
qualification information is true, complete, and accurate. 

 

------------------------------------(Affidavit for Partnership)------------------------------------ 

__________________________, being duly sworn, deposes and says that he/she is a member of 
the partnership of         and that all of the foregoing 
qualification information is true, complete, and accurate. 

 

------------------------------------(Affidavit for Corporation)------------------------------------ 

_________________________, being duly sworn, deposes and says that he/she is    
    of        , and that all of the  
     (Full name of Corporation) 

foregoing qualification information is true, complete, and accurate. 

 

-----------------------------------(Affidavit for Joint Venture)----------------------------------- 

 ____________________________ and       , being duly 
sworn, deposes and says that they are members of                   
                  (Full Name of Joint Venture) 

, and that all of the foregoing qualification information is true, complete, and accurate. 
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  -------------------------------------------(Acknowledgment)  ------------------------------------------- 

__________________________________, being duly sworn, deposes and says that he/she is  

 of      ; that he/she is duly authorized to make the foregoing 

                         (Name of Bidder) 

affidavit and that he/she makes it on behalf of (    ) himself/herself; (    ) said partnership; (    ) 
said corporation. 

 

Sworn to before me this     day of    , 2020, in the County 
of      , State of     . 

             (Notary Public) 

My commission expires       

(Seal) 
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SECTION 00 60 10 
CONTRACT 

THIS AGREEMENT, made this ______ day of ___________, 2020, with the Warren County 
Board of Commissioners, 406 Justice Drive, Lebanon, Ohio, hereinafter called "Owner" and 
CONTRACTOR NAME AND ADDRESS HERE doing businesses as (an individual, partner, 
a corporation) hereinafter called "Contractor." 

WITNESSETH:  That for and in consideration of the payments and agreements hereinafter 
mentioned, to be made and performed by the Owner, the Contractor hereby agrees with the 
Owner to commence and complete the construction described as follows: 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT IMPROVEMENTS PROJECT 

hereinafter called the project, for the sum of $AMOUNT AND WRITE IT OUT HERE, and 
all work in connection therewith, under the terms as stated in the General Conditions and 
Supplemental Conditions of the Contract; and as his (its or their) own proper cost and expense 
furnish all the materials, supplies, machinery, equipment, tools, superintendence, labor 
insurance, and other accessories and services necessary to complete the said project in 
accordance with the conditions and prices stated in Contract Documents.  "Contract Documents" 
means and includes the following: 

Addendum 
Division 00 – Contract Requirements 
Division 01 to 48 – Technical Specifications 
General Conditions 
Supplemental Conditions 
Any and All Bid Documents 
Construction Drawings 

 

CONTRACTOR hereby agrees to commence work under this contract on or before a date to be 
specified in a Written "Notice to Proceed" of the OWNER and shall complete all work within the 
following requirements: 

Substantial completion:  365 days from Notice to Proceed. 

Final completion:   Site restoration work completed, and Contract Closeout shall be within 
400 days from Notice to Proceed. 

Any delays in substantial completion of the work that are within the control of the Contractor, 
their Subcontractor, or Supplier shall be subject to liquidated damages in the sum of $200.00 for 
each consecutive calendar day that the project extends beyond the substantial completion 
deadline. 

This Agreement may be terminated by either party upon written notice in the event of substantial 
failure by the other party to perform in accordance with the terms of this Agreement.  The 
nonperforming party shall have fifteen calendar days from the date of the termination notice to 
cure or to submit a plan for cure acceptable to the other party. 



 

00 60 10 – 2 

OWNER may terminate or suspend performance of this Agreement for OWNER'S convenience 
upon written notice to the CONTRACTOR.  CONTRACTOR shall terminate or suspend 
performance of the services/work on a schedule acceptable to the OWNER. 

The CONTRACTOR will indemnify and save the OWNER, their officers and employees, 
harmless from loss, expenses, costs, reasonable attorneys fees, litigation expenses, suits at law or 
in equity, causes of action, actions, damages, and obligations arising from (a) negligent, reckless 
or willful and wanton acts, errors or omissions by CONTRACTOR, its agents, employees, 
licensees, consultants, or subconsultants; (b) the failure of the CONTRACTOR, its agents, 
employees, licensees, consultants or subconsultants to observe the applicable standard of care in 
providing services pursuant to this agreement; (c) the intentional misconduct of the 
CONTRACTOR, its agents, employees, licensees, consultants, or subconsultants that result in 
injury to persons or damage to property. for which the OWNER may be held legally liable. 

The CONTRACTOR does hereby agree to indemnify and hold the OWNER harmless for any 
and all sums for which the OWNER may be required to pay or for which the OWNER may be 
held responsible for failure of the CONTRACTOR or any subcontractors to pay the prevailing 
wage upon this project. 

The OWNER agrees to pay the CONTRACTOR in the manner and at such times as set forth in 
the General Conditions and as amended in the Supplemental Conditions and in such amounts as 
required by the Contract Documents. 

This Contract shall be construed under the laws of the State of Ohio, and the parties hereby 
stipulate to the venue for any and all claims, disputes, interpretations, litigation of any kind 
arising out of this Contract being exclusively in the Warren County, Ohio Court of Common 
Pleas (unless both parties mutually agree in writing to alternate dispute resolution), as well as 
waiving any right to bring or remove such matters in or to any other state or federal court.   

This Agreement shall be binding upon all parties hereto and their respective heirs, executors, 
administrators, successors, and assigns. 

Contractor shall bind every subcontractor to, and every subcontractor must agree to be bound by 
the terms of, this Agreement, as far as applicable to the subcontractor's work particularly 
pertaining to Prevailing Wages and EEO requirements.  Nothing contained in this Agreement 
shall create any contractual relationship between any subcontractor and Owner, nor create any 
obligations on the part of the Owner to pay or see to the payment of any sums to any 
subcontractor. 

IN WITNESS WHEREOF, the parties hereto have executed, or caused to be executed by their 
duly authorized officials, this Agreement in two counterparts, each of which shall be deemed an 
original on the date first above written. 

     WARREN COUNTY BOARD OF COMMISSIONERS 
        (Owner) 

     ________________________________   
     David G. Young, President 
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ATTEST: 

     ________________________________ 
     Tom Grossmann, Vice President 

      

____________________  _________________________________ 
Name      Shannon Jones 

 

(Seal) 

ATTEST:    CONTRACTOR NAME HERE 
       (Contractor) 

__________________________ By: ______________________________ 
       Name  

     _________________________________ 
Title 

Approved as to Form: 

___________________________ 
Assistant Prosecutor 
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SECTION 00 70 10 
 WAGE RATE DETERMINATION 

 

Prevailing wage rates for the State of Ohio apply to this project.  Contractors and 
Subcontractor(s) shall conform to the State of Ohio Department of Labor requirements, 
guidelines, and laws.  Included in this section is a list of the Ohio Prevailing Wage Rates 
available at the time of publication.  It is the responsibility of the Contractor and 
Subcontractor(s) to verify the wage rates prior to bidding and throughout the project.  A 
complete list of Ohio Prevailing Wage Rates is available at the Ohio Wage and Hour website or 
from the Ohio Department of Commerce Wage and Hour Bureau. 
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SECTION 00 70 20 
 PERMITS 

 

Contractor shall keep a copy of all permits at the project site throughout the duration of the work. 
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SECTION 00 70 30 
 STANDARD GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT 

 

The Warren County Water and Sewer Department has adopted the Standard General Conditions 
of the Construction Contract prepared by the Engineers Joint Contract Documents Committee 
and issued and published jointly by the American Consulting Engineers Council, the National 
Society of Professional Engineers, and the American Society of Civil Engineers.  This document, 
contained herein, shall be made part of the Contract and shall be used during the performance of 
the work, except as modified by the following SECTION 00 80 10 Supplemental Conditions 
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SECTION 00 80 10 
 SUPPLEMENTAL CONDITIONS  

PART 1 GENERAL 

1.1 GENERAL 

A. These Supplementary Conditions shall modify and supplement the Standard General 
Conditions of the Construction Contract (Section 00 70 30, EJCDC C-700), and shall 
govern whenever they conflict.  All provisions which are not so amended or 
supplemented remain in full force and effect.   

1.2 MODIFICATIONS TO ARTICLES OF THE GENERAL CONDITIONS 

A. ARTICLE 1 – DEFINITIONS 

1. Paragraph 1.01.A.19 is supplemented with the following:  Where the term 
“Engineer” is used in the Specification for the approval of materials or work, it 
shall be understood to mean Warren County Water & Sewer.  Contractor 
acknowledges that Engineer is a full-time employee appointed by Owner, and 
Engineer is not an independent third party, rather is a department of the 
governmental entity of Owner (Warren County Board of Commissioners) a 
political subdivision of Ohio. 

2. Paragraph 1.01.A.29 is supplemented with the following:  Whenever the term 
“Owner” is used in the Contract Documents, it shall refer to Warren County 
Board of Commissioners on behalf of Warren County Water & Sewer, or its 
authorized representative. 

B. ARTICLE 2 – PRELIMINARY MATTERS 

1. Paragraph 2.03 – Commencement of Contract Time:  Notice to Proceed is 
amended as follows:  Delete the last sentence. 

C. ARTICLE 4 – AVAILABILITY OF LANDS; SURFACE AND PHYSICAL 
CONDITIONS; HAZARDOUS ENVIRONMENTAL CONDITIONS; REFERENCE 
POINTS 

1. Paragraph 4.06(G) shall be deleted. 

D. ARTICLE 5 – BONDS AND INSURANCE 

1. Paragraph 5.01.A – Amend the second sentence to read: “ …These bonds shall 
remain in effect not less than one year after the date when final payment 
becomes due or until completion of the correction period specified in 
Paragraph 13.07, whichever is later, except as provided otherwise by Laws or 
Regulations or by the  Contract Documents ….” 
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2. Paragraph 5.01.D – Add the following  paragraph: 

“D. If the Contractor provided a certified or cashier’s check or letter of 
credit as Bid Security, he shall furnish a Performance Bond in an 
amount at least equal to 100% of the Contract Price as security for the 
faithful performance of this agreement.” 

3. Paragraph 5.04.C – Add the following new paragraph immediately after 
5.04.B: 

“C.  The Contractor shall, at his own expense, purchase and maintain the 
following minimum coverage: 
1.  Workers Compensation, for claims for bodily injury, sickness, disease 

or death as follows: 
a. Coverage A Statutory Benefits as described by the applicable 

law. 
b. Coverage B Employer’s Liability 

i. $500,000 Bodily Injury by Accident – each employee 
ii. $500,000 Bodily Injury by disease – each employee 

iii. $500,000 Bodily Injury by disease – policy limit 

The Contractor shall provide a copy of a certificate of premium 
payment from the Industrial Commission and Bureau of Workers 
Compensation, State of Ohio, for the period of time specified during 
which construction commences and copies of renewal certificates for 
subsequent periods, so long as the project continues.  

2. Comprehensive General Liability Coverage for Bodily Injury and 
Property Damage – occurrence form. 

General Aggregate $2,000,000
Each occurrence, combined single limit for 
Bodily Injury and Property Damager 

Products – Completed 
Operations 

$1,000,000 Each occurrence 

Aggregate $2,000,000  

Personal and Advertising 
Liability per Occurrence 

$1,000,000
Combined Single Limit for Bodily Injury and 
Property Damager 

 

Coverage shall be extended to include the following: 
a. Per project and per location aggregate. 
b. Premises and operations coverage. 
c. Coverage for liability and independent contractors. 
d. Products and completed operations. 
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e. Coverage for explosion, collapse and underground hazards. 
f. Stop-Gap Liability:  All monopolistic states - $1,000,000. 
g. Owner as additional insureds. 
h. Waiver of Subrogation against Owner 
i. 60-Day Notice of Cancellation or material change. 

3. Comprehensive Automobile Liability Insurance – Occurrence Form 

Any Automobile $1,000,000  Bodily Injury and Property 
Damage, Combined Single 
Limit 

 

Borrowed, Non-Owned $1,000,000 Bodily Injury and Hired 
Automobile Property 
Damage, Combined Single 
Limit 

Coverage shall be extended to include: 
a. Contractual liability for assumed liability. 
b. Owner as additional insureds. 
c. Waiver of Subrogation against Owner 
d. 60 Day Notice of Cancellation or material change. 
e. Motor Carrier Act Endorsement MCS-90 
f. Extra Wide/Extra Heavy Hauling Permit Endorsement 

4. Any Umbrella Liability or Excess Liability Policy over primary 
comprehensive General and Automobile Liability shall be carried in a 
minimum amount of: 

$5,000,000  Each Occurrence 
$5,000,000 Aggregate 

The Umbrella or Excess Policy shall be following the form of: 

a. Any Additional Insured under primary policy. 
b. Per project and per location aggregates. 
c. Explosion, Collapse, or Underground Hazards 
d. Stop-Gap Liability 
e. Waiver of Subrogation against Owner. 
f. Watercraft (when employed to perform the work). 
g. Aircraft (when employed to perform the work). 
h. 60-Day Notice of Cancellation or material change. 

 

4. Paragraph 5.06 – Property Insurance – shall be DELETED in its entirety. 
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D. ARTICLE 6 – CONTRACTOR’S RESPONSIBILITIES 

1. Paragraph 6.01.A – After the first sentence add:  “Contractor’s Work shall be 
performed according to the standards of care normally exercised by 
construction organizations within Ohio that are engaged in performing 
comparable services devoting such attention thereto and applying such skills as 
may be necessary to perform the work in accordance with the Contract 
Documents.” 

2. Paragraph 6.02.C – Add a new paragraph as follows: 

“C. If the Contractor does not perform the work in accordance with the 
Contractor’s construction schedule and the project construction 
schedule, and it becomes apparent that the work may not be completed 
within the contract times, the Contractor shall, at no additional cost to 
the Owner, as necessary to improve the Contractor’s progress: (a) 
increase the number of employees in such crafts as will regain lost 
scheduled progress; and (b) increase the number of working hours per 
shift, shifts per work day, working days per week, the amount of 
equipment, or any combination of the foregoing measures to regain lost 
scheduled progress.  Contractor shall furnish such employees, 
materials, facilities, and equipment, and shall work such hours, 
including extra shifts, overtime operations, and Sundays and holidays, 
as may be necessary to insure the prosecution and completion of the 
work in accordance with the Contractor’s construction schedule and the 
project construction schedule.” 

3. Paragraph 6.02.D – Add a new paragraph as follows: 

“D.   Contractor shall at all times maintain good discipline and order at the 
site.  The Contractor shall not permit employment of unfit persons or 
persons not skilled in tasks assigned to them.  If the Owner deems any 
employee of the Contractor or a subcontractor unsatisfactory, the 
Contractor must transfer or require its subcontractor to transfer such 
employee from the project immediately.” 

4. Paragraph 6.05(E)  - shall be deleted. 
 

5. Paragraph 6.08 – Replace this Paragraph with the following: 

“A.   Permit requirements are specified in Section 0020 00 – 
INSTRUCTIONS TO BIDDERS, and 00 70 20 – PERMITS.   

6. Paragraph 6.10 – Taxes, is amended as follows: 

“A. OWNER, being a public body, is exempt from taxes on material 
incorporated into the work.  CONTRACTOR, therefore, is not required 
to pay such materials taxes.  The OWNER will provide the tax 
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exemption forms.  These forms are to contain all necessary information 
required by the State.  CONTRACTOR shall be responsible for 
payment of any applicable commercial activity tax. 

B. Owner’s exemption does not apply to construction tools, machinery, 
equipment, or other property purchased by or leased by Contractor, or 
to supplies or materials not incorporated to the Work. 

C. Contractor is specifically required to abide by all local tax 
requirements, if any, including income tax requirements to withhold at 
source.  Contractor acknowledges that the Contract work may take 
place in various cities and taxing districts, and further acknowledges 
different tax burdens may be imposed by each.  Contractor shall 
indemnify, defend, and hold Owner harmless for any federal, state, or 
local tax liabilities incurred as a result of Contractor performing the 
Work.” 

6. Paragraphs 6.13 and 6.14 – Safety and Protection, are supplemented with the 
following: “All construction work under this Agreement is subject to Chapter 
XVII of Title 29, Code of Federal Regulations (CFR) Part 1926 (formerly 
Chapter XVII of Title 29, Part 1518) titled, “Safety and Health Regulations for 
Construction” and subsequent amendments.” 

E. ARTICLE 9 – ENGINEER’S STATUS DURING CONSTRUCTION 

1. Paragraph 9.01 – Add the following sentence:  The parties acknowledge and 
agree that ENGINEER is a full time employee of OWNER and is not an independent 
third party, however, ENGINEER shall perform any duties under this agreement in 
good faith and adhere to a standard of professional care and skill ordinarily used by 
members of the subject profession practicing under similar circumstances at the same 
time and in the same locality.  

F. ARTICLE 10 – CHANGES IN THE WORK; CLAIMS 

1. Paragraph 10.03.A.4 – Add the following paragraph: 

“4. In no event is the Contractor entitled to reserve any rights or take other 
similar action with respect to a change order if the effect or intent of 
such reservation or action would be to accommodate a further 
adjustment in the contract times, contract price, or both, after the 
Contractor executes the change order.  By executing a change order, the 
Contractor irrevocably certifies that the elements of the change order 
described are completely satisfied and waives all rights to seek further 
adjustment of the contract times, contract price, or both, at a later date 
with respect to the associated change in the work.” 

E. ARTICLE 11 – COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 
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1.        Paragraph 11.01(A)(3) – Amend the Second Sentence as follows:  DELETE the 
phrase “If required by Owner”.  Add Sentence OWNER requires CONTRACTOR to 
competitively bid work from subcontractors. 

2.            Paragraph 11.01(D) Add the following Sentence: This agreement shall be 
subject to open book pricing, CONTRACTOR shall make any all bids, invoices, 
receipts, any and all documentation for expenses and costs available for inspection by 
OWNER immediately upon request. 

Paragraph 11.01.B.1 – Add project manager and project executive to the list of 
excluded compensation and payroll costs. 

E. ARTICLE 12 – CHANGE OF CONTRACT PRICE, CHANGE OF CONTRACT 
TIMES 

1. Paragraph 12.01.C.2.e – Add the following to the end of paragraph 
12.01.C.2.e: “Any change that results in a net decrease in cost shall include the 
appropriate overhead and profit added thereto calculated as set forth in 
ARTICLE 12 of the General Conditions.” 

2. Paragraph 12.01.D – Insert new paragraph as follows:  “D.  In no event shall 
Contractor be entitled to any increase in the Contract Price on account of any 
adverse weather.” 

3. Paragraph 12.02.B – Replace Paragraph 12.02.B with the following:  

“B. If the Contractor wishes to make a claim for an increase in contract 
times, prompt written notice as provided herein shall be given.  The 
Contractor’s claim shall include an estimate of cost and of probable effect of 
delay on progress of the work, a detailed schedule which indentifies the critical 
portions of the work impacted by the delaying event and the dates of such 
impact, and a statement from Contractor that the increase requested is the 
entire increase in the contract time associated with the claim.  The failure to 
provide such information and statement within the time period established in 
Paragraph 10.05.B shall constitute an irrevocable waiver of the claim.  In the 
case of a continuing delay occurring on consecutive days, only one claim is 
necessary, provided, however, that within ten (10) days of the cessation of the 
cause of the continuing delay, the Contractor shall notify the Owner in writing 
that the cause of the delay has ceased.  The failure to give notice of the 
cessation of the cause of the continuing delay shall constitute an irrevocable 
waiver of any claim based upon the continuing delay.” 

4. Add the following paragraph as Paragraph 12.02.C: 

“In addition to the requirements of Paragraph 12.02.B, if adverse weather 
conditions are the basis for a claim for additional time, the contractor shall 
support such claim with data acceptable to the Owner and Engineer that 
substantiates that weather conditions were significantly abnormal for the period 
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of time and could not have reasonably been anticipated and that weather 
conditions had an adverse effect on a critical element of the scheduled 
construction.  Notwithstanding any other provisions of the Contract Documents 
to the contrary, the project times will not be adjusted on account of the impact 
of an normal adverse weather or any of the work or on account of the impact of 
any abnormal adverse weather on non-critical elements of the work.  The 
support for the evaluation of all adverse-weather claims resulting in lost work 
days shall be based upon criteria as provided for in the State of Ohio 
Department of Transportation (ODOT) Construction and Material 
Specifications dated January 1, 2013.  ODOT Specification 108.06.C lists the 
number of days that the Contractor may expect to be lost due to weather as 
follows: 

Month 
Number of Days Lost 

Due to Weather 

January 8 

February 8 

March 7 

April 6 

May 5 

June 5 

July 4 

August 4 

September 5 

October 6 

November 6 

December 6 

5. Paragraph 12.03.F – Add new paragraph as follows: 

“F.  Any proposed time extensions for delays requested because of abnormal 
weather conditions shall be subject to Paragraph 12.02.C.” 

6. Paragraph 12.03.G. – Add new paragraph as follows: 

“G.  Delays beyond  the substantial completion date attributable to and within 
the control of the Contractor, their Subcontractor, or Supplier shall be subject 
to liquidated damages in the amounts specified in SECTION 00 60 10 – 
CONTRACT.” 

F. ARTICLE 15 – SUSPENSION OF WORK AND TERMINATION 

1. Paragraph 15.01.A. – Delete the sentence that states: “Contractor shall be 
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granted an adjustment in the Contract Price or an extension of the Contract Times, or 
both directly attributable to any suck suspension if Contractor makes a Claim therefor 
as provided in Paragraph 10.05. 

REPLACE the above sentence with the following:  Contractor shall be granted an 
extension of the Contract Times directly attributable to any such suspension if 
Contractor makes a Claim therefor as provided in Paragraph 10.05. 

2. Paragraph 15.03.A(3) – shall be DELETED in its entirety. 

G. ARTICLE 14 – PAYMENT TO CONTRACTOR AND COMPLETION 

1. Add new Paragraph 14.02.A.4 as follows: 

“4.  In accordance with ORC Section 153.12 partial payments to the Contractor 
for labor performed under either a unit or lump sum price contract shall be 
made at the rate of ninety-two per cent of the estimates prepared by the 
Contractor and approved by the Engineer.   All labor performed after the job is 
fifty percent completed shall be paid for at the rate of one hundred per cent of 
the estimates submitted by the Contractor and approved by the Engineer.  A 
Contract shall be considered 50 percent complete when the Contractor has been 
paid an amount equal to 50 percent of the total cost of the labor of the Contract 
and 50 percent of the total cost of the material of the Contract. 

All materials furnished and delivered but not actually included in the 
construction and approved by the Owner, after the work under this contract is 
50 percent complete, shall be paid for at the rate of 92 percent of the invoiced 
value of the materials.  The balance of such estimates shall be paid when the 
material is incorporated into and becomes a part of the building construction.   

When the major portion of the project is substantially completed and occupied, 
or in use, or otherwise accepted, and there exists no other reason to withhold 
retainage, the retained percentages held in connection with such portion shall 
be released and paid to the contractor, withholding only that amount necessary 
to assure completion. 

All retained payments shall be deposited into an escrow account at the 1st 
National Bank, 1160 E. Main Street, Lebanon Ohio (513) 932-3221, Contact: 
Gail Haines.  The Contractor may waive their right to deposit the payments in 
an escrow account by written request to the Owner.  Retained payments not 
deposited into an escrow account will be held by the Owner for future payment 
to the Contractor.” 

2. Amend Paragraph 14.02.C to read:  “Thirty days after presentation ……” 

G. ARTICLE 16 – DISPUTE RESOLUTION 

1. Delete Paragraphs 16.01.A, 16.01.B, and 16.01.C and replace with the 
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following: 

“1.  This Contract shall be construed under the laws of the State of Ohio, and 
the parties hereby stipulate to the venue for any and all claims, disputes, 
interpretations, litigation of any kind arising out of this Contract being 
exclusively in the Warren County, Ohio Court of Common Pleas (unless both 
parties mutually agree in writing to alternate dispute resolution), as well as 
waiving any right to bring or remove such matters in or to any other state or 
federal court.” 

 

PART 2  PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

 

END OF SECTION 
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SECTION 01 11 00 
 

SUMMARY OF WORK 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Provide all labor, materials, tools, and equipment necessary to 
construct the project in accordance with the contract drawings and as specified 
herein. 

B. The WWTP upgrade project generally consists of replacing two 
mechanically-cleaned screens and two screenings compactors; replacing two 
secondary clarifier drives; replacing two secondary clarifiers’ internal 
components complete; replacing a set of vertical loop reactor turning vanes; 
replacing a sludge holding tank aeration blower; and corresponding electrical, 
control, piping, site (mainly paving and asphalt resurfacing) and appurtenance 
upgrades to be installed within and around new and existing facilities. 
Recommissioning the existing abandoned 18-inch force main from the Old Foster 
Pump Station for use as a backup forcemain for the New Foster Pump Station is 
also part of the project.    

1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work in compliance with all federal, state, 
and local codes. 

1.4 SUBMITTALS 

A. Submittal Requirements.  See General Conditions for required submittals and 
for procedures necessary for transmittal of submittals. 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

  Not used. 
 

1.7 SPECIAL WARRANTY 

A. Warranty Requirements.  Provide as specified in Divisions 40 and 44. 
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1.8  OWNER FURNISHED ITEMS 

A. General.  The Owner will provide control system and existing utility 
coordination. 

PART 2 – PRODUCTS  

 Not applicable. 

PART 3 -  EXECUTION 

3.1 SEQUENCE OF CONSTRUCTION AND OPERATION 

A. Maintain current influent screening capabilities as the new equipment is 
installed, existing utilities are reconnected, and the new equipment is tested.  One 
replacement screen and compactor pair shall be installed, tested, and accepted by 
the Owner before removal of the second existing screen and compactor can be 
initiated.    

B. Both existing Clarifiers 1 and 2 can be upgraded simultaneously, starting with 
demolition and concluding with testing, training, and acceptance by Owner. 

C.  Both existing Clarifiers 3 and 4 can be upgraded simultaneously, starting with 
drive mechanism removal and concluding with testing, training, and acceptance 
by Owner. 

D. Vertical loop reactor component replacement can be conducted concurrently 
with screening and clarifier upgrade tasks. 

E.  Sludge storage tank aeration blower replacement can be conducted 
concurrently with screening, clarifier, and vertical loop reactor upgrade tasks. 
Two blowers shall remain operational at all times. 

F.  Site work, particularly site paving and existing asphalt surface sealing, shall be 
coordinated with WWTP operations staff, starting with 48-hour notice before 
resurfacing work starts and after it starts, on a daily basis over the duration of the 
task to insure necessary vehicle movements to onsite WWTP facilities and access 
road traffic are not disrupted during critical times of the work day.  

G.  Foster Pump Station Force Main Improvements can be conducted currently 
with all the work performed on the WWTP site.  Tasks included pressure testing 
the existing 18-inch and new 18-inch piping prior to connection to existing 24-
inch. Construct all piping prior to ties-in connections. Tie-in at WWTP location 
shall be made first and shall utilize a vented plug at the 24-inch discharge 
location. The tie-in to the 24-inch forcemain shall be made within a 2-hour 
duration during dry weather and low flow conditions as dictated by the Owner.   

After tie-in is complete at WWTP location, set up temporary by-pass connection 
from the pump station to the 18-inch force main so the 24-inch force main can be 
slowly drained to the wet well and the tie-in connection 24-inch at the pump 
station can be made. All tie-ins shall be made during dry weather and low flow 
conditions and coordinated with County staff. Contractor shall provide 48-hour 
notice to the Owner prior to any tie-ins.      
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 END OF SECTION 
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SECTION 01 14 00 
 

WORK RESTRICTIONS 
  
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of Contract, including General and 
Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, materials, tools, and equipment necessary, 
temporary or permanent, required to construct the project and improvements in 
accordance with the drawings and specifications, including the work restrictions 
specified herein. 

1.3 QUALITY ASSURANCE 

  Not used. 
 

1.4 SUBMITTALS 

A. Written Notice.  Submit a written notice to the OWNER 72 hours in advance of 
any cut-in that requests consent to proceed, including: 

1. Description of affected work and work areas of the facility. 
2. Effect on other work and on structural integrity and safety of the project. 
3. Description of the proposed work including: 

 
a. Scope of connection. 
b. Contractor and trades to execute work. 
c. Products proposed to be used. 
d. Schedule of operations including required downtime for any of 

the Owner's facilities, starting time, duration, and completion. 
 

1.5 JOB CONDITIONS 

A. General Requirements.  It is imperative that existing facilities remain functional 
during the construction unless noted otherwise in the Contract Documents. 

B. Coordination 

1. Coordinate the work of all subcontractors, crafts, and trades engaged in 
the work.   

 
C. Site Accessibility 

1. Keep driveways and entrances clear and available to the Owner at all 
times. 

2.  Do not use these areas for parking or storage. 
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3.  Schedule deliveries to minimize space and time requirements for storage 
of materials and equipment on-site. 

 
D.  Noise, Dust, and Odor Control 

1.  Conduct all construction activities to minimize all unnecessary noise, 
dust, and odors. 

2.  Do not use oil, or other materials which may cause tracking through the 
nearby neighborhood, to control dust. 

 
E.  Specific Requirements 

1. Meet with the Engineer/Architect and Owner to determine which 
systems or facilities must be maintained in use or operation and to 
determine the acceptable timing of shutdowns. 

2. The Owner has the authority to stop or prohibit work which would 
interfere with or jeopardize the continuous operation of the facility. 

 
PART 2 -  PRODUCTS 

 Not applicable. 
 
PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Site Verification   

1.  Confirm all requirements, conditions, dimensions, and time intervals 
prior to beginning actual construction in any given area.  

2.  Confirm that the conditions have not changed since preparation, 
submission, and approval of the shut down plan.   

3.  Notify the OWNER prior to commencing the connection if the proposed 
work is incompatible or incomplete. 
 

3.2 REQUIREMENTS 

A. Sequences and Interferences   

1.  Since alterations, additions, and tie-ins are included in this work that 
potentially could interfere with the existing facilities' function, 
Contractor shall take all steps necessary to maintain the ability to provide 
continuous and full treatment to insure NPDES permit compliance.  
Complete as much work as possible before making tie-ins or 
switchovers. 

2. Install and start-up new components prior to removal of the existing 
components from service.  

3.  Install and maintain temporary parallel components until service is 
restored.   

4. When interferences are unavoidable by the above methods, take the 
following additional steps: 
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a. Schedule the work so as to minimize the time interval and 
frequency that any critical facility or component is out of 
service. 

b. Coordinate all labor, materials, and equipment to be on the site at 
the start of a shutdown. 

c. Work continuously (24 hours per day, 7 days per week) until 
service is restored. 

d. Schedule the work to correspond with minimum demands on any 
system or facilities.  This may include weekend or evening work. 

e. Notify the Owner in writing 72 hours in advance of a shutdown 
so that the Owner can make the necessary preparations. 

 
1) Signed Notice.  Each written notice must be signed by 

the OWNER prior to the start of work. 
2) Notify the OWNER when connection has been 

completed and normal operations can resume. 
 
f. Shutdown Time.   
 

1)  Allow for a minimum of 7 day window (float time) per 
shutdown when assembling connection schedule.  
Owner will use this window only to maintain or ensure 
continuous plant operation during critical operating 
conditions.   

2)  If the scope of the connection requires the shutdown of 
all or part of the facility, work continuously around the 
clock to complete the connection and return the facility 
to normal operations. 

 
B. Construction Compliance   

1.  The OWNER will judge the practicality of compliance with this 
specification in any given situation. 

2.  The OWNER will approve the shutdown plan in the written notice only.  
Any deviations from the proposed plan will require further review and 
approval.  

3.  Furnish all labor, equipment, and materials, temporary or permanent, 
required for compliance at no additional cost to the Owner. 

 
C. Existing Units.  The Owner’s personnel shall operate all existing valves, gates, 

and equipment required for the work to be completed. Many of the existing gates 
and valves are old and some may not seal properly. Contractor shall coordinate 
with Owner’s personnel prior to attempting any such closure and provide any 
corrective measure or temporary equipment or facilities necessary to attain the 
shut-off needed to perform the work at no additional cost to the Owner. 
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3.3 DEMONSTRATION 

A. Records and Responsibility.  Maintain all approved schedules, sequences of 
construction, copies of communications of all coordination, and other 
information as required at the construction site.  Designate a single point of 
coordination in one responsible individual. 

 
END OF SECTION 
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SECTION 01 31 19 
 

PROJECT MEETINGS 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and other Division 1 specification sections, apply 
to this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor and materials necessary to attend and participate in 
project meetings in accordance with the plans and as specified herein. 

B. Conferences and Meetings.  This section specifies administrative and 
procedural requirements for project meetings including but not limited to: 

1. Preconstruction conference. 
2. Progress meetings. 

 
PART 2 -  PRODUCTS 

 Not applicable. 
 
PART 3 -  EXECUTION 

3.1 PRECONSTRUCTION CONFERENCE 

A. Schedule.  The OWNER will schedule and conduct a preconstruction conference 
and organizational meeting at the project site or other convenient location after 
execution of the agreement and prior to commencement of construction 
activities.  No work shall commence prior to the meeting. 

B. Attendees.  The OWNER, the Prime Contractors and their superintendents, 
major subcontractors, manufacturers, suppliers, and other concerned parties shall 
each be represented at the conference by persons familiar with and authorized to 
conduct matters relating to the work. 

C. Agenda.  Discuss items of significance that could affect progress including such 
topics as: 

1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of shop drawings, product data, and samples. 
8. Preparation of record documents. 
9. Use of the premises. 
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10. Office, work, and storage areas. 
11. Equipment deliveries and priorities. 
12. Site safety. 
13. Security. 
14. Housekeeping. 
15. Working hours. 
16. Others as appropriate. 

 
D. Minutes.  Within 7 days of the preconstruction conference, the OWNER shall 

distribute minutes to all attendees. 

3.2 PROGRESS MEETINGS 

A. Schedule.  The OWNER shall conduct progress meetings at the project site on a 
monthly basis at regularly scheduled intervals.  Coordinate dates of meetings 
with preparation of the monthly payment requests. 

B. Attendees.  In addition to representatives of the OWNER and all Prime 
Contractors, each subcontractor, supplier, or other entity concerned with current 
progress or involved in planning, coordination, or performance of future 
activities shall be represented at these meetings by persons familiar with the 
project and authorized to conclude matters relating to progress. 

C. Agenda.  Review and correct or approve minutes of the previous progress 
meeting. Review other items of significance that could affect progress.  Include 
topics for discussion as appropriate to the current status of the project. 

1. Contractor's Construction Schedule. 
 

a. Review progress since the last meeting. 
b. Determine where each activity is in relation to the Contractor's 

Construction Schedule, whether on time or ahead of or behind 
schedule. 

c. Determine how construction behind schedule will be expedited.  
d. Secure commitments from parties involved to do so. 
e. Discuss whether schedule revisions are required to ensure that 

current and subsequent activities will be completed within the 
contract time. 

 
2. Review the present and future needs of each entity present, including 

such items as: 
 

a. Interface requirements. 
b. Completion times. 
c. Preferred sequences. 
d. Delivery schedule. 
e. Off-site fabrication problems. 
f. Access issues. 
g. Site utilization. 
h. Temporary facilities and services. 
i. Hours of work. 
j. Hazards and risks. 
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k. Housekeeping. 
l. Quality and work standards. 
m. Change Orders. 
n. Documentation of information for payment requests. 

 
D. Schedule Updating.  The General Construction Contractor shall revise the 

construction schedule after each progress meeting where revisions to the 
schedule have been made or recognized and submit the revised schedule within 3 
days of each progress meeting for distribution with the minutes. 

E. Minutes.  Within 7 days of the progress meeting, the OWNER shall distribute 
minutes to all attendees. 

 

 END OF SECTION 
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SECTION 01 32 16 
 

SCHEDULES 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Perform the work necessary to provide a Critical Path Method 
(CPM) schedule for all work in accordance with the drawings and as specified 
herein. 

B. Requirements.  This section specifies administrative and procedural 
requirements for the CPM of scheduling and reporting progress of the work. 

1. Refer to General Conditions and the Agreement for definitions and 
specific dates of Contract Time. 

2. In case of multiple Contractors, the General Contractor shall prepare the 
CPM schedules.  All other Contractors must submit and coordinate 
activities. 

 
1.3 QUALITY ASSURANCE 

A. Program.  Use a computer software program for network analysis that has been 
developed specifically to manage CPM construction schedules and is acceptable.  

B. Standards.  Comply with procedures contained in "The Use of CPM in 
Construction - A Manual for General Contractors and the Construction Industry," 
published by The Associated General Contractors of America. 

1.4 DEFINITIONS 

A. Critical Path Method.  CPM is a construction scheduling technique using 
network analysis diagrams to plan and organize construction activities in an 
orderly manner along the critical path. 

B. Network.  A network diagram is a graphic representation showing the 
relationship of activities and events in the correct sequences required to complete 
the project within the Contract Time. 

C. Activity.  An activity is any single identifiable step in the project.  It depends 
upon and cannot begin until completion of all preceding activities. 

1. Critical activities are activities with no (zero) float time and are, 
therefore, operations that determine the critical path and control project 
completion. 
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D. Event.  An event is the starting or ending point of an activity and occurs only 
when all preceding activities have been completed. 

E. Float Time.  The amount of time available for a given activity in excess of its 
estimated duration.  It represents the amount of leeway available in scheduling an 
activity.  All float time belongs to the Owner. 

1. Free float is the amount of time an activity can be delayed without 
adversely affecting the early start of the following activity. 

2. Total float is the amount of time an activity can be delayed without 
adversely affecting overall time for project completion. 

 
PART 2 -  PRODUCTS 

2.1 CPM SCHEDULE 

A. General.  Prepare a CPM schedule in accordance with Part 3 of this section.  The 
CPM schedule shall include a complete listing of all abbreviations and symbols 
utilized within the CPM schedule. 

PART 3 -  EXECUTION 

3.1 CPM SCHEDULE 

A. General.  Prepare a CPM Construction Schedule using the network analysis 
diagram system known as the Critical Path Method (CPM) following procedures 
outlined in "The Use of CPM in Construction - A Manual for General 
Contractors and the Construction Industry," as published by The Associated 
General Contractors of America. 

1. Follow the steps necessary to complete development of the network 
diagram in sufficient time so that the CPM schedule can be submitted 
and accepted for use before the first progress payment. 

2. Conduct educational workshops to train and inform key project 
personnel, including subcontractors' personnel, in proper methods of 
providing data and using CPM schedule information. 

3. Establish procedures for monitoring and updating the CPM schedule and 
for reporting progress; coordinate procedures with progress meeting 
dates.  Use "one working day" as the unit of time. 

 
B. CPM Schedule Preparation.  Prepare a listing of all activities involved in the 

project; include every activity having a bearing on the time required to complete 
the work.  Provide the best data available for generation of the network diagram 
and CPM schedule. 

1. Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities. 

2. Indicate estimated times for the following activities to be performed: 
 

a. Preparation and processing of submittals. 
b. Temporary construction services and facilities. 
c. Purchase of materials. 
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d. Delivery. 
e. Fabrication. 
f. Installation. 
g. Start-ups. 
h. Operational demonstration. 
i. Training. 
j. Progress meetings. 
k. Preconstruction conference. 

 
C. Processing.  Enter prepared data on the processing system.  Process data to 

produce output data or a computer-drawn time-scaled network based on calendar 
days.  Draw network by hand if the equipment is unable to do so.  Revise data, 
reorganize activity sequences, and reproduce as often as necessary to produce the 
best possible CPM construction schedule within the limitations of Contract Time. 

D. Format.  Display the full network on a single sheet of stable transparency, or 
other reproducible media, of sufficient width to show data clearly for the entire 
construction period. 

1. Mark the critical path.  Locate the critical path near the center of the 
network; locate paths with the most float near the edges. 

2. Subnetworks on separate sheets are permissible for activities clearly off 
the critical path. 

 
E. Initial Issue.  Prepare the initial issue of the CPM Schedule network diagram 

from a listing of straight "early-start total-float" sort.  Identify critical activities. 
Prepare tabulated reports to show the following: 

1. Contractor or subcontractor and work or activity. 
2. Principal events of that activity. 
3. Early and late start dates. 
4. Early and late finish dates. 
5. Activity duration in working days. 
6. Total float or slack. 

 
F. Submittal and Distribution.  Submit the initial issue of the network for 

acceptance.  When authorized, distribute copies to the OWNER, principal 
subcontractors and suppliers or fabricators, and others identified by the 
Contractor with a need-to-know-schedule responsibility. 

1. Post copies in the project meeting rooms and temporary field office. 
2. When revisions are made, distribute updated schedules to the same 

parties and post in the same locations.  Delete parties from distribution 
when they have completed their assigned portion of the work and are no 
longer involved in performance of construction activities. 

3. Submit copies of each computer-produced report (listing). 
 

G. Schedule Updating.  Revise the schedule immediately after each meeting or 
other activity where revisions have been recognized or made.  Issue the updated 
schedule concurrently with the report of each project meeting. 

 END OF SECTION 



 LLMWWTP IMPROVEMENTS 
 

57358*55768*4/8/2020 01 32 33 - Page 1 of 2 
SWS:vls 

SECTION 01 32 33 
 

CONSTRUCTION PHOTOGRAPHS 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of Contract, including General and 
Supplementary Conditions and other Division 1 specification sections, apply to 
this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to furnish 
the construction photographs in accordance with the plans and as specified 
herein. 

B. This section specifies administrative and procedural requirements for 
construction photographs. 

1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work in compliance with applicable 
requirements of governing agencies having jurisdiction and in accordance with 
these plans and as specified herein. 

B. Associated Services.  Cooperate with the photographer's work.  Provide 
reasonable auxiliary services as requested, including access and use of temporary 
facilities including temporary lighting. 

1.4 SUBMITTALS 

A. General 

1. Submit all submittals in accordance with the Division 1 Submittal 
Requirements and the requirements within this specification section. 

2.  The Contractor shall furnish all equipment and labor materials required 
to provide the Owner with digital construction videos and photographs of 
the project.  Videos shall be recorded on a thumb drive. 

3.  Photo and video files shall become the property of the Owner, and none 
of the videos or photographs produced as part of this project shall be 
published or used without the written permission of the Owner. 

 
B. Pre- and Post-Construction Videos and Photographs 

1. Prior to beginning any work, the Contractor shall take project videos and 
photographs of the work area to record existing conditions. 

2. Following completion of the work, the Contractor shall take project 
videos and photographs of the completed equipment and modifications, 
in the same way as the pre-construction areas were documented. 

3.  All conditions which might later be subject to disagreement shall be 
shown in sufficient photographic detail to provide a basis for decisions. 
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4.  The pre-construction videos and photographs shall be submitted to the 
OWNER within 25 calendar days after the date of receipt by the 
Contractor of the Notice to Proceed.  Post-construction videos and 
photographs shall be provided prior to final acceptance of the project. 

 
C. Progress Photographs 

1. Photo files shall be provided on thumb drives. 
2. Photographs shall include the date and time marking of the recording.  

All photographs shall be labeled on a tab connected to the bottom of the 
photo to indicate date and description of work shown. 

3.  A minimum of 10 photographs shall be submitted with each request for 
payment.  The view shall be as agreed to with the OWNER.  Prints of 
each photograph are not required. 

 
D. Submittals 

1.  Construction photographs on thumb drives shall be submitted with each 
payment request.  

 

END OF SECTION 
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 SECTION 01 33 00 
 
 SUBMITTALS 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide all labor and materials necessary to furnish the 
following submittals as required by each individual section of the specifications. 

1. Shop drawings. 
2. Product data. 
3. Operation and Maintenance (O&M) manuals. 
4. Start-up documents. 
5. Special warranties. 
6. Project record documents. 
7. Others (as specified in the individual technical specifications). 

 
1.3 SUBMITTALS 

A. General 

1. Submit all submittals in accordance with the requirements within this 
specification section. 

 
B. Submittal Package No. 1 – Submittal Schedule 

1. Submit a submittal schedule according to paragraph 2.05 of Section 
00 70 00 "Standard General Conditions." 

 
a. This schedule shall include all submittals (including all Prime 

Contractors' submittals) that are required to be used on the 
project, and the date of submittal to the Engineer/Architect. 

b. Include in schedule a milestone for notification of the OWNER 
prior to field-verifying operation and maintenance manuals. 

c. Submittals requiring multiple submissions shall include multiple 
listings on the documents. 

d. The OWNER will review the list and make any necessary 
comments. 

e. Coordinate each submittal with fabrication, purchasing, testing, 
delivery, other submittals and related activities that require 
sequential activity. 

f. Coordinate transmittal of different types of submittals for related 
elements of the work so processing will not be delayed by the 
need to review submittals concurrently. 

g. Processing.  Allow sufficient review time so that installation will 
not be delayed as a result of the time required to process 
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submittals, including time for resubmittals, depending upon the 
complexity of the submittal. 

 
1) Allow 4 weeks for processing each submittal. 
2) No extension of the Contract Time will be authorized 

because of failure to transmit submittals to the OWNER 
sufficiently in advance of the work to permit processing. 

 
1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store and protect large samples and mock-ups until the Project is completed, 
then properly dispose of off-site. 

B. Maintain and make available to the OWNER, at the job site, a complete file of 
all approved submittals as part of the project record documents. 

PART 2 -  PRODUCTS 

2.1 SUBMITTAL TRANSMITTAL 

A. Transmit each submittal from the Contractor to OWNER using a transmittal 
form.  Include the following on the transmittal form. 

1. Relevant information and requests for data. 
2. Deviations from Contract Document requirements, including minor 

variations and limitations. 
3. The specification section number. 
4. Other pertinent information to identify the items being submitted. 

 
2.2 GENERAL REQUIREMENTS FOR SUBMITTALS 

A. Originals   

1.  The Contractor, the subcontractors, or suppliers shall generate submittal 
information.   

2.  No reproductions of partial (or complete) versions of the plans, sections, 
details, schematics, or specification pages from the Contract Documents 
are acceptable. 

 
B. Complete Submittals.  Clearly describe the equipment to be furnished with 

complete and detailed submittal information. 

C. Identification.  Properly identify all submittal-related documents and arrange in 
a logical order to best present the information.  Provide an index that includes the 
following on every submittal. 

1. Manufacturer's name and address. 
2. Submittal date and revision number, if applicable. 
3. Contract identification and specification section. 
4. Drawing scale and orientation. 
5. Submittal page number or sequence of pages. 
6. Drawing number. 
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D. Verification   

1.  Where existing conditions or structures exist, field-verify dimensions, 
elevations, clearances, and all applicable spaces.   

2.  The submittal shall not be accepted for review until such verified data is 
clearly indicated. 

 
E. Legends   

1.  All submittal diagrams, drawings, and schematics shall include complete 
keys, legends or similar explanation as to the graphics, and symbols and 
abbreviations used.   

2.  In general, all graphics, symbols, abbreviations, and equipment 
nomenclature used for a submittal shall duplicate those used on the 
Contract Drawings. 

 
F. Approvals.  Provide the following on each submittal.   

1. A space approximately 4 inches x 5 inches on to record the Contractor's 
review and approval markings and the action taken.  These shall include 
the Contractor's: 

 
a. Approval stamp. 
b. Signature. 
c. Date of approval. 
d. Deviations from the Contract Documents. 

 
2. An equal area beside the Contractor's review and approval markings for 

the OWNER’s review stamp. 
 

G. One Section per Submittal.  Each submittal shall pertain to only one 
specification section. 

H. All submittal information shall be: 

1. Neatly arranged. 
2. Legible. 
3. Not distorted or faded. 
4. English. 
5. In United States standard units. 
6. Typed. 

 
I. All letters, certifications, and similar documents shall be submitted in their 

entirety.  Single pages of multiple-page letters, or letters with deleted passages 
will not be acceptable for submittal purposes. 

J. Generic letters, test reports, material certifications, or similar documents which 
do not specifically address the requirements of the Contract Documents for the 
actual materials being furnished will not be acceptable. 

K. Mark all submittals to clearly indicate the full extent of the equipment to be 
furnished. 
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1. Indicate all options to be provided, materials of construction, dimensions, 
and other information pertinent to the submittal. 

2. Options, materials, and dimensions which do not pertain to the materials 
or equipment to be furnished shall be neatly marked out so as to avoid 
confusion and doubt during review, delivery, and installation. 

 
L. Resubmittals must clearly identify all changes and revisions.   

1.  The drawing shall be marked "revised" with the revision date indicated. 
2.  Each resubmittal shall reference the previous submittal by the 

Engineer/Architect's log number. 
 

M. "By Others."   

1.  All submittals are reviewed as if prepared by the Prime Contractor.   
2.  The term "By Others" is appropriate to indicate supply by the OWNER. 
3.  Where a subcontractor or supplier uses the term "By Others" to indicate 

work by the Prime Contractor or another subcontractor or supplier, the 
Prime Contractor shall change "By Others" to indicate the actual source. 

 
N. Deviations from Contract.  Highlight, encircle, or otherwise indicate deviations 

from the Contract Documents in all submittals. 

2.3 SPECIFIC SUBMITTAL-TYPE REQUIREMENTS 

A. Shop Drawings.  The following paragraphs detail the general requirements for 
shop drawings and specific requirements for specific types of shop drawings. 

1. General Requirements.     
 

a. A shop drawing is a detailed representation of the work to be 
performed to demonstrate compliance with the Contract 
Drawings including: 

 
1) Material and equipment layout.  
2) Fabrication drawings. 
3) System and electrical schematic diagrams. 
4) Equipment and material schedules. 
5) Installation details. 

 
b. Submit newly prepared information, drawn to accurate scale. 
c. Standard information prepared without specific reference to the 

project is not considered shop drawings. 
 

2. Equipment/Material Layout Drawings. 
 

a. Include: 
 

1) Plot plans. 
2) Plant site maps. 
3) Equipment location plans. 
4) Equipment and material layout plans and sectional 

views. 
5) Connection detail drawings. 
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6) Similar drawings showing the incorporation of materials 
and equipment into the work. 

7) The physical layout to scale, including elevations, plant 
grid coordinates, dimensions to new/existing structures, 
and other items of the work. 

8) Dimensions. 
9) Labeling. 
10) Notes. 
11) Legends. 
12) Bills of materials. 
13) All other information required to graphically describe 

the proposed work. 
 

3. System Schematics and Diagrams. 
 

a. These include schematic representations of systems and 
equipment in a manner which shows the relative relationship of 
the components within the system and interconnections or 
interfaces with other systems or equipment. 

b. These systems shall be shown on the most appropriate type and 
format of schematic diagram.   

c.  Diagrams shall identify all equipment and other components.   
d.  Indications shall be provided of system features such as flow 

directions, flow ranges, component sizes, capacities, settings, 
interlocks, component identification, and component or 
subsystem function. 

e. Various types of systems for which schematic diagrams shall be 
required include: 

 
1) Process Piping Systems. 
2) Plumbing and Utility Piping Systems. 
3) Heating and Air Conditioning Systems. 
4) Ventilating Systems. 
5) Pneumatic Systems. 
6) Hydraulic Systems. 
7) Conveying Systems. 
8) Process and Chemical Feed Equipment Systems. 
9) Electrical Distribution Systems. 
10) Control Systems. 
11) Alarm Systems. 
12) Communication Systems. 

 
f. In some instances it may be appropriate to combine multiple 

types of system schematics onto a single drawing. In general, 
this practice would be appropriate for simple, self-contained 
systems and the adjacent subsystems and when required to 
clearly show system functionality. 

 
B. Product Data 

1. General.  Product data is submittal information that fully describes the 
item to be incorporated into the work.  Product data shall include when 
applicable: 
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a. Manufacturer name. 
b. Catalog cut-sheets. 
c. General descriptive bulletins/brochures/specifications. 
d. Materials of construction data and parts list. 
e. Finish/treatment data. 
f. Equipment/material weight/loading data. 
g. Power/utility requirements. 
h. Engineering design data, calculations, and system analyses. 
i. Digital system documentation. 
j. Any deviations from the contract documents. 
k. Material Certifications.  These include signed certificates or 

declarations by the Contractor, supplier, manufacturer, testing 
laboratory, or recognized certification agency which document 
that materials and product composition or construction comply 
with specified requirements and stated reference standards. 

l. Manufacturer's printed recommendations. 
m. Compliance with recognized trade association and testing agency 

standards. 
n. Application of testing agency labels and seals. 
o. Notation of dimensions verified by field measurement. 
p. Notation of coordination requirements.  
q. Specific response to detailed specification requirements. 
r. Maximum operating pressure and temperature ratings. 
s. Other information specifically called for under the sections of 

Divisions 1 through 44 shall be included in this category. 
 

C. O&M Manuals 

1. General. 
 

a. Bind each copy in an appropriately sized three-ring notebook a 
cover designating the name of equipment, maintenance, and 
specification section number. 

b. Bind operation and maintenance instructions for each 
specification section in a separate notebook. 

 
2. Required Information.  Include the following information to provide a 

description of the incorporation of the equipment into the work and with 
functional data to evaluate equipment operation. 
 
a. Operation Sequence Descriptions.  These shall: 

 
1) Include complete, detailed written descriptions of the 

operating sequence of all control systems and operations 
in all modes.   

2) Be specifically prepared for this work.  
3) Be fully referenced to control diagrams and system 

components. 
4) Include start-up and shut-down procedures and 

operations under manual, automatic, and emergency 
(alarm) conditions and any alternate operating modes. 
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5) Include operation of switches, lights, timers, relays, 
contacts, valves, motors, and equipment components. 

6) Describe interlock functions including system safety 
functions. 

 
b. Software/Programming Documentation. 

 
1) Reference this documentation to the Operating Sequence 

Descriptions and include flow charts, program source 
codes listings, and documentation ladder diagrams with 
detailed descriptions for each rung of the software 
provided.   

2) Provide information to instruct and to familiarize the 
operator with the system programming to enable a 
step-by-step evaluation of the program. 

3) Provide notations, remarks, and labeling on the program 
source code listing to indicate the program operation and 
function. 

4) Provide any additional narrative description of the 
program operation to fully describe the system 
parameters and functionality in a clear and logical 
manner. 

 
c. Manufacturer's Instructions: 

 
1) Installation, routine preventive maintenance, 

troubleshooting, and lubrication instructions. 
2) Procedures for moving, supporting, and anchoring of 

equipment, including tolerances for settings and 
adjustment.  

3) Storage requirements to protect products prior to 
installation and during periods of prolonged shutdown. 

4) Storage requirements of extra materials. 
 
d. Parts List.  Include assembly, exploded-view illustrations, or 

sectional drawings with all parts identified.  Also include 
descriptions, quantity (per assembly) required, and original 
equipment manufacturer's part numbers. 

e. Supplier Data.  Provide addresses, telephone numbers, and 
names of contact persons for equipment manufacturer and 
manufacturer's representative.  Include both regional (local) and 
home offices. 

f. Warranties and Guarantees.  Include copies of the approved draft 
warranties in the initial operation and maintenance manual 
submittal.  Following substantial completion, provide copies of 
the executed final warranties for insertion into the final operation 
and maintenance manuals. 

g. Approved Submittals.  Provide a complete list (including 
submittal numbers) of all approved submittals pertaining to the 
operation and maintenance instructions. 

h. Copies of all materials shipped with the equipment. 
i. Copies of all approved submittals including control wiring 

diagrams. 
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D. Start-Up Documents 

1. Start-Up Request. 
 

a. Start-up requests shall include the following: 
 

1) Qualifications of Manufacturer's Representative.  See 
paragraph 2.3 E. 

2) Field Test Procedures. 
 

a) List of materials and equipment necessary for 
testing. 

b) Calibration.  Certification of calibration of all 
test instruments used. 

c) Test Form Report.  Copy of testing results report 
form. 

 
3) Proposed start-up schedule including all field testing. 
 

2. Manufacturer's Representative's Reports. 
 

a. Each manufacturer's representative shall prepare a report on 
every site visit for each system or item of equipment inspected, 
adjusted, started up, or worked on. 

b. If a manufacturer's representative visits the site for equipment 
specified in several specification sections, a separate report shall 
be filed for each specification section. 

c. The report shall state: 
 

1) The purpose of the visit. 
2) The representative's observations and conclusions. 
3) Recommendations for further visits or action. 
4) A tabulation or log of the settings of all adjustable 

components. 
 

a) Initial settings shall be recorded and submitted 
on the first visit. 

b) During subsequent visits, the manufacturer's 
representative shall add the current or adjusted 
setting to the tabulation or log. 

 
5) Include manufacturer's certification that equipment 

being tested has been inspected with regard to 
conformance to the plans, specifications, and shop 
drawings and that it has been tested and is ready for 
operational demonstration. 

6) All test reports for all required field testing. 
 

 
E. Special Warranties 
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1. General.  There are two general types of warranties covered by this 
specification. 

 
a. Manufacturer's Express Warranties. 

 
1) These are formal statements of certifications by 

manufacturers which warrant to the Owner that products 
and equipment are free from defects in material and 
workmanship. 

2) These are standard warranties issued with products and 
equipment which supplement the Contractor's warranty 
and may also extend coverage past the expiration of the 
Contractor's warranty. 

3) Include with the manufacturer's warranty data shall be a 
notification of the availability of an extension to the 
standard warranty including terms. 

 
b. Special Express Warranties. 

 
1) The form, format, and conditions of special warranties 

are described in the various specification sections of the 
Contract Documents. 

2) These are formal warranties above and beyond the 
Contractor's warranty and manufacturer's standard 
warranties. 

3) These warranties may be based on performance, power 
consumption, maintenance projects, or other operating 
parameters. 

4) Extended warranties, service contracts, and performance 
bonds are also included under this category. 

 
2. Term or Period. 

 
a. General.  Unless otherwise established by individual sections in 

Divisions 2 through 44, all Contractor express warranties shall 
extend for 1 calendar year from the date of substantial 
completion of the project or acceptance date of the product or 
portion of work thereof, whichever is the later date. 

 
3. Content of Warranty. 

 
a. General.  The warranty shall contain, as applicable: 

 
1) Effective starting date of the warranty period. 
2) Statement of the terms and conditions of the warranty, if 

any. 
 

F. Project Record Documents 

1. General.  Project record documents are to be in accordance with 
Paragraph 6.12 of Section 00 70 00 "Standard General Conditions." 

2. Record Contract Drawings.  Legibly mark contract drawings to record 
actual construction including: 
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a. Depths of various elements of foundation in relation to data. 
b. Horizontal and vertical location of underground utilities and 

appurtenances referenced to permanent surface improvements. 
c. Location of internal utilities and appurtenances concealed in 

construction referenced to visible and accessible features of 
structure. 

d. Field changes of dimension and detail. 
e. Changes made by change order or field order. 

 
G. Extra Materials / Spare Parts 

1. General.  Coat or package extra materials to prevent corrosion or 
deterioration during long-term indoor storage.   

2. Clearly label all packaging with: 
 

a.  Part name. 
b. Part number. 
c. Associated equipment name and number. 
d. Manufacturer's name and address. 
e.  The required storage environment for the materials. 

 
H. Other.  These include special tools/repair parts list, photographs, videos, 

certificates, construction schedules, drawings, reports, meeting minutes, data, and 
information required by the Contract Documents which do not logically fall into 
the submittal types defined above. 

PART 3 -  EXECUTION 

3.1 SUBMITTAL PREPARATION AND TRANSMITTAL 

A. Coordination 

1. Coordinate preparation and processing of submittals with performance of 
construction activities. 

2. Transmit each submittal sufficiently in advance of performance of 
related construction activities to avoid delay and in accordance with the 
submittal schedule. 

 
B. Verification 

1. Verify the correctness and completeness of all submittals prior to 
forwarding same for review. 

2. All submittals shall comply with the Contract Documents. 
 

C. Package each submittal appropriately for transmittal and handling including a 
transmittal form. 

D. The Prime General Contractor shall submit the minimum number of 
submittals as listed in Paragraph 3.3 of this specification. 

E. Submittals received from sources other than the Prime General Contractor will 
be returned without action. 
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3.2 OWNER'S REVIEW AND ACTION 

A. General 

1. Except for submittals for record, information, or similar purposes where 
action and return is not required or requested, the OWNER will review 
each submittal, mark to indicate action taken, and return promptly. 

2. Cost to review any submittal more than twice will be deducted from 
Contractor's monthly estimates and final payments. 

3. The OWNER reserves the right to withhold action on a submittal 
requiring coordination with other submittals until related submittals are 
received. 

 
B. Action Stamp.  The OWNER will stamp each submittal with a uniform, self-

explanatory action stamp.  The stamp will be appropriately marked, as follows, to 
indicate action taken. 

1. Final Unrestricted Release.  Where submittals are marked "Approved," 
that part of the work covered by the submittal may proceed provided it 
complies with requirements of the Contract Documents; final acceptance 
will depend upon that compliance. 

2. Final-but-Restricted Release.  When submittals are marked "Approved as 
Noted," that part of the work covered by the submittal may proceed 
provided it complies with notations or corrections on the submittal and 
requirements of the Contract Documents; final acceptance will depend 
on that compliance. 

3. Returned for Resubmittal.  When submittal is marked "Not Approved" 
and/or "Revise and Resubmit," do not proceed with that part of the work 
covered by the submittal, including purchasing, fabrication, delivery, or 
other activity.  Revise or prepare a new submittal in accordance with the 
notations; resubmit without delay.  Repeat if necessary to obtain a 
different action mark. 

 
a. Do not permit submittals marked "Not Approved" and/or 

"Revise and Resubmit" to be used at the project site or elsewhere 
where work is in progress. 

 
3.3 MINIMUM NUMBER OF SUBMITTALS AND DISTRIBUTION 

A. After a submittal (electronic copy) has been approved, the electronic copy 
distribution shall be as follows: 

   Minimum Distribution 
   No. of 
  Submittal Submittals Owner  Contractor 
 
 1. Shop Drawings 1  1  1 
 2. Product Data 1  1  1 
 3. Samples/Mock-Ups 1  1  0 
 4. O&M Manuals 4*  4*  1 
 5. Personnel Qualifications 1  1  1 
 6. Training Documents 1  1  1 
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 7. Source Quality Control  
  Documents 1  1  1 
 8. Material Field Test Reports 1  1  1 
 9. Start-Up Documents 1  1  1 
 10.  Operational Demonstration 
  Documents 1  1  1 
 11. Special Warranties 1  1  1 
 12. Project Record Documents 1  1  0 
 13. Extra Materials 1  1  0 
 14. Others 1  1  1 
  
 *—The Contractor shall provide the Owner with two hardcopies of each O&M Manuals 
 and two electronic copies of all combined O&M Manuals in PDFs on USB drive. 
 

B. Multiprime Contract Distribution.   

1.  The OWNER will forward all reviewed submittals to the Prime General 
Contractor only.   

 
3.4 SPECIFIC SUBMITTAL-TYPE EXECUTION REQUIREMENTS 

A. O&M Manuals 

1. Submittal Procedure.  Submit one initial copy of the O&M manual 
electronically for review.  After approval of the initial copy, submit the 
remainder of the revised manuals. 

2. Verification.  Verify the accuracy of the initial O&M manual by visual 
and physical inspection of the installed equipment during start-up. 

 
a. Perform field verification in the presence of the OWNER or 

OWNER's Representative. 
b. Physically trace and document as required all wiring and piping. 
c. Visually inspect equipment and components and compare 

configurations and nameplate information to O&M manual. 
d. Make any changes, additions, or deletions to the O&M manual 

identified during field verification. 
e. In the event changes are made to the equipment following field 

verification, submit a final supplement of the revisions of the 
O&M manuals before approval. 

 
 

 END OF SECTION 



 LLMWWTP IMPROVEMENTS 
 

57358*55768*4/8/2020 01 50 00 - Page 1 of 10 
SWS:vls 

 SECTION 01 50 00 
 
 TEMPORARY CONSTRUCTION SERVICES AND FACILITIES  
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of each Prime Contract, including 
General and Supplementary Conditions and other Division 1 specification 
sections, apply to this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and material necessary to furnish, 
install, and maintain the temporary construction services and facilities in 
accordance with these plans and as specified herein.  Temporary construction 
services and facilities include the following. 

1. Temporary utilities required include, but are not limited to: 
 

a. Water service and distribution. 
b. Temporary electric power and light. 
c. Telephone service. 
d. Storm and sanitary sewer. 

 
2. Temporary construction and support facilities required include, but are 

not limited to: 
 

a. Hoists and temporary elevator use. 
b. Temporary heat. 
c. Field offices and storage sheds. 
d. Temporary roads and paving. 
e. Sanitary facilities, including drinking water. 
f. Temporary enclosures. 
g. Temporary bulletin boards. 
h. Waste disposal services. 
i. Construction aids and miscellaneous services and facilities. 
j. Dewatering facilities and drains. 
k. Rodent and pest control. 

 
3. Security and protection facilities required include, but are not limited to: 

 
a. Environmental protection. 

 
1.3 QUALITY ASSURANCE 

A. Regulations.  Comply with industry standards and with applicable laws and 
regulations of authorities having jurisdiction, including but not limited to: 
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1. Building code requirements. 
2. Health and safety regulations. 
3. Utility company regulations. 
4. Police, fire department, and rescue squad rules. 
5. Environmental protection regulations. 

 
B. Standards.  Comply with National Fire Protection Association (NFPA) Code 

241, "Building Construction and Demolition Operations"; American National 
Standards Institute (ANSI) A10 Series standards for "Safety Requirements for 
Construction and Demolition"; and National Electrical Contractors Association 
(NECA) Electrical Design Library "Temporary Electrical Facilities." 

1. Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and 
Services" prepared jointly by Associate General Contractors of America 
(AGC) and Adhesive and Sealant Council, Inc. (ASC) for industry 
recommendations. 

2. Electrical Service.  Comply with National Electrical Manufacturers 
Association (NEMA), National Electrical Contractors Association 
(NECA), and Underwriters' Laboratories, Inc. (UL) standards and 
regulations for temporary electric service. Install service in compliance 
with National Electric Code (NEC) (NFPA 70). 

 
C. Inspections.  Arrange for authorities having jurisdiction to inspect and test each 

temporary utility before use.  Obtain required certifications and permits and keep 
on file for Owner review. 

1.4 SUBMITTALS 

Not used. 
 

1.5 JOB CONDITIONS 

A. Conditions of Use 

1. Keep temporary services and facilities clean and neat in appearance.   
2. Operate in a safe and efficient manner. 
3. Take necessary fire-prevention measures. 
4. Do not overload facilities. 
5. Do not allow hazardous, nuisance, or unsanitary conditions to develop or 

persist on the site. 
6. Do not permit facilities to interfere with progress. 
7. The installer of each permanent service or facility shall assume 

responsibility for its operation, maintenance, and protection during its 
use as a construction service or facility prior to the Owner's acceptance, 
regardless of previously assigned responsibilities. 

8. At the earliest feasible time, when acceptable to Owner, change over 
from use of the temporary service to use of the permanent service. 
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1.6 DIVISION OF RESPONSIBILITIES 

A. General 

1. The General Contractor is responsible for providing temporary services 
and facilities for: 

 
a. Installation, operation, maintenance, and removal of each 

temporary service or facility usually considered as its own 
normal construction activity, as well as the costs and use charges 
associated with each such service or facility. 

b. Plug-in electric power cords and extension cords, and 
supplementary plug-in task lighting and special lighting 
necessary exclusively for its own activities. 

c. Its own field office, complete with necessary furniture, utilities, 
and telephone service. 

d. Its own storage and fabrication sheds. 
e. Temporary heat, ventilation, humidity control, and enclosure of 

the building where these utilities are necessary for its 
construction activity, but where these utilities have not yet been 
installed by the responsible Prime Contractor. 

f. Special or unusual hoisting requirements, including hoisting 
loads in excess of 2 tons, hoisting material or equipment into 
spaces below grade, and hoisting requirements outside the 
building enclosure. 

g. Collection and disposal of its own hazardous, dangerous, 
unsanitary, or other harmful waste material. 

h. Secure lockup of its own tools, materials and equipment. 
i. Construction aids and miscellaneous services and facilities 

necessary exclusively for its own construction activities. 
 

B. The Contractor is responsible for: 

1.  Temporary telephone service. 
2.  Temporary roads and paving. 
3.  Temporary toilets, including disposable supplies. 
4. Temporary wash facilities, including disposable supplies. 
5.  Containerized bottled water type drinking water units. 
6.  Temporary enclosure of the building. 
7.  General collection and disposal of wastes. 
8.              Enclosure fence. 
9.              Security enclosure and lockup. 
10.              Environmental protection. 
11.              Temporary electric power service and distribution. 
12.  Temporary lighting. 
13.  Connections for illuminated signs. 
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1.7 USE CHARGES 

A. General.  Cost or use charges for temporary facilities are not chargeable to the 
Owner; Contractor's cost or use charges for temporary services or facilities will 
not be accepted as a basis of claim for an adjustment in the Contract Sum or 
Contract Time. 

B. Water Service.  Water from the Owner's existing water system, if available, 
shall be used without metering and without payment of use charges. 

C. The costs of providing and using temporary services and facilities, including 
use charges, are paid by the Contractor and shall be totally included in the 
Contract Sums. 

D. Other entities using temporary services and facilities include, but are not 
limited to: 

1. The Owner's work forces. 
2. Occupants of the project. 
3. Testing agencies. 
4. Personnel of government agencies. 

 
PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General.  Provide new or acceptable previously used materials.  Provide 
materials suitable for the use intended. 

B. Open Mesh Fencing.  Provide 11 gauge, galvanized 2 inch, chain-link fabric 
fencing 6 feet high with galvanized barbed wire top strand and galvanized steel 
pipe posts, 1-1/2 inch inside diameter (I.D.) for line posts, and 2-1/2 inch I.D. for 
corner posts. 

2.2 EQUIPMENT 

A. General.  Provide new or acceptable previously used equipment.  Provide 
equipment suitable for the use intended. 

B. Fire Extinguishers.  Provide hand-carried, portable, UL-rated, Class A fire 
extinguishers for temporary offices and similar spaces.  In other locations provide 
hand-carried, portable, class "ABC" dry-chemical extinguishers, or a 
combination of extinguishers of NFPA recommended types for the exposures. 

1. Comply with NFPA 10 and 241 for classification, extinguishing agent, 
and size required by location and class of fire exposure. 

 
PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Use qualified personnel for installation of temporary facilities. 
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B. Location.  Coordinate location with Owner and Engineer/Architect.  Locate 
facilities where they serve the project adequately and result in minimum 
interference with performance of construction activities.  Relocate facilities as 
required. 

C. Provide each facility ready for use when needed to avoid delay.  Maintain and 
modify as required.  Do not remove until facilities are no longer needed or are 
replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General.  Engage the appropriate local utility company to install temporary 
service or connect to existing service.  Where the company provides only part of 
the service, provide the remainder with matching, compatible materials and 
equipment; comply with the company's recommendations. 

1. Arrange with the company and existing users for a time when service can 
be interrupted, where necessary, to make connections for temporary 
services. 

2. Provide adequate capacity at each stage of construction.  Prior to 
temporary utility availability, provide trucked-in services. 

3. Obtain easements to bring temporary utilities to the site, where the 
Owner's easements cannot be used for that purpose. 

 
B. Water Service.  Install water service and distribution piping of sizes and 

pressures adequate for construction until permanent water service is in use. 
Disinfect temporary water piping prior to use. 

C. Temporary Electric Power Service 

1. Provide weatherproof, grounded electric power service and distribution 
system of sufficient size, capacity, and power characteristics during 
construction. 

2. Include meters, transformers, overload protected disconnects, automatic 
ground fault interrupters, and main distribution switch gear. 

3. Power Distribution System.  Install wiring overhead, and raise vertically 
where least exposed to damage.  Where permitted, wiring circuits not 
exceeding 125 Vac 20 ampere rating and lighting circuits may be 
nonmetallic sheathed cable where overhead and exposed for surveillance. 

 
D. Temporary Lighting.  Whenever an overhead floor or roof deck has been 

installed, install temporary lighting with local switching. 

1. Install and operate temporary lighting that will fulfill security and 
protection requirements, without operating the entire lighting system, and 
will provide adequate illumination for construction operations and traffic 
conditions. 
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E. Temporary Telephones.  Provide temporary telephone service for all personnel 
engaged in construction activities, throughout the construction period.  Install 
telephone on a separate line for each temporary office and first aid station.  

1. At each telephone, post a list of important telephone numbers. 
 

F. Sewers and Drainage. 

1. If sewers are available, provide temporary connections to remove 
influent that can be discharged lawfully. 

2. If sewers are not available or cannot be used, provide drainage ditches, 
dry wells, stabilization ponds, and similar facilities. 

3. If neither sewers nor drainage facilities can be lawfully used for 
discharge of effluent, provide containers to remove and dispose of 
effluent off the site in a lawful manner. 

4. Filter out excessive amounts of soil, construction debris, chemicals, oils, 
and similar contaminants that might clog sewers or pollute waterways 
before discharge. 

5. Connect temporary sewers to the municipal system as directed by the 
sewer department officials. 

6. Maintain temporary sewers and drainage facilities in a clean, sanitary 
condition.  Following heavy use, restore normal conditions promptly. 

 
G. Provide earthen embankments and similar barriers in and around excavations 

and subgrade construction, sufficient to prevent flooding by runoff of storm 
water from heavy rains. 

3.3 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES 
INSTALLATION 

A. Temporary Heat 

1. Provide temporary heat required by construction activities, for curing or 
drying of completed installations, or protection of installed construction 
from adverse effects of low temperatures or high humidity. 

2. Select safe equipment that will not have a harmful effect on completed 
installations or elements being installed. 

3. Coordinate ventilation requirements to produce the ambient condition 
required and minimize consumption of energy. 

4. Provide properly vented self-contained LP gas or fuel oil heaters with 
individual space thermostatic control. 

5. Do not use gasoline-burning space heaters, or open-burning or 
salamander-type heating units. 

 
B. Field Offices.  Provide an insulated, weathertight, heated, or air-conditioned 

temporary office of sufficient size to accommodate required office personnel at 
the project site.  

1. The General Contractor shall provide, either as a part of its field office or 
as a separate facility, a room of not less than 240 square feet (sf) for 
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project meetings.  Furnish the room with a conference table, eight 
folding chairs, and a tackboard.  Keep the office clean and orderly. 

 
C. Storage and Fabrication Sheds.  Install storage and fabrication sheds, sized, 

furnished, and equipped to accommodate materials and equipment including 
temporary utility service.  Sheds may be open shelters or fully enclosed spaces 
within the building or elsewhere on the site. 

D. Sanitary facilities include temporary toilets, wash facilities, and drinking water 
fixtures. 

1. Comply with regulations and health codes for the type, number, location, 
operation, and maintenance of fixtures and facilities. 

2. Install where facilities will best serve the project's needs. 
3. Provide toilet tissue, paper towels, paper cups, and similar disposable 

materials for each facility.  Provide covered waste containers for used 
material. 

4. Install wash facilities supplied with potable water at convenient locations 
for personnel involved in handling materials that require wash-up for a 
healthy and sanitary condition.  Dispose of drainage properly.  Supply 
cleaning compounds appropriate for each condition. 

5. Provide bottled-water-type drinking water units. 
6. Provide self-contained single-occupant toilet units of the chemical, 

aerated recirculation, or combustion type, properly vented and fully 
enclosed with a glass-fiber-reinforced polyester shell or similar 
nonabsorbent material. 

 
E. Temporary Enclosures.  Provide temporary enclosure for protection of 

construction in progress and completed, from exposure, foul weather, other 
construction operations, and similar activities. 

1. Where heat is needed and the permanent building enclosure is not 
complete, provide temporary enclosures where there is no other 
provision for containment of heat.  Coordinate enclosure with ventilating 
and material drying or curing requirements to avoid dangerous 
conditions and effects. 

2. Install tarpaulins securely, with fire-treated wood framing and other 
materials. Close openings of 25 square feet or less with plywood or 
similar materials. 

3. Close openings through floor or roof decks and horizontal surfaces with 
load bearing wood framed construction. 

 
F. Project Identification and Temporary Signs 

1. Temporary Signs.  Prepare signs to provide directional information to 
construction personnel and visitors. 

2. Support on posts or framing of preservative-treated wood or steel. 
3. Do not permit installation of unauthorized signs. 
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G. Temporary Site Lighting.  Install exterior yard and sign lights so that signs are 
visible when work is being performed. 

H. Collection and Disposal of Waste.  See Section 01 74 23 "Cleaning." 

I. Stairs 

1. Until permanent stairs are available, provide temporary stairs where 
ladders are not adequate. 

2. Cover finished permanent stairs with a protective covering of plywood or 
similar material so finishes will be undamaged at the time of acceptance. 

 
J. Rodent and Pest Control 

1. Before deep foundation work has been completed, retain a local 
exterminator or pest control company to recommend practices to 
minimize attraction and harboring of rodents, roaches, and other pests.   

2. Employ this service to perform extermination and control procedures at 
regular intervals so the project will be relatively free of pests and their 
residues at Substantial Completion. 

3. Perform control operations in a lawful manner using environmentally 
safe materials. 

 
3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. General.  Except for use of permanent fire protection as soon as available, do not 
change over from use of temporary security and protection facilities to permanent 
facilities until Substantial Completion, or longer as requested. 

B. Temporary Fire Protection 

1. Until fire protection needs are supplied by permanent facilities, install 
and maintain temporary fire protection facilities of the types needed to 
protect against reasonably predictable and controllable fire losses.   

2. Comply with NFPA 10, "Standard for Portable Fire Extinguishers," and 
NFPA 241, "Standard for Safeguarding Construction, Alterations and 
Demolition Operations." 

3. Locate fire extinguishers where convenient and effective for their 
intended purpose, but not less than one extinguisher on each floor at or 
near each usable stairwell. 

4. Store combustible materials in containers in fire safe locations. 
5. Maintain unobstructed access to fire extinguishers, fire hydrants, 

temporary fire protection facilities, stairways, and other access routes for 
fighting fires. 

6. Prohibit smoking in hazardous fire exposure areas. 
7. Provide supervision of welding operations, combustion type temporary 

heating units, and similar sources of fire ignition. 
 

C. Permanent Fire Protection.  At the earliest feasible date in each area of the 
project, complete installation of the permanent fire protection facility, including 
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connected services, and place into operation and use.  Instruct key personnel on 
use of facilities. 

D. Barricades, Warning Signs, and Lights 

1. Comply with standards and code requirements for erection of structurally 
adequate barricades. 

2. Paint with appropriate colors, graphics, and warning signs to warn 
personnel and the public of the hazard. 

3. Where needed, provide lighting including flashing lights. 
 

E. Enclosure Fence 

1. When excavation begins, install an enclosure fence with lockable 
entrance gates. 

2. Locate where indicated, or enclose the portion determined sufficient to 
accommodate construction operations. 

3. Install in a manner that will prevent people and animals from easily 
entering the site, except by the entrance gates. 

4. Provide open-mesh, chain-link fencing with posts set in a compacted 
mixture of gravel and earth. 

 
F. Security Enclosure and Lockup 

1. Install substantial temporary enclosure of partially completed areas of 
construction. 

2. Provide locking entrances to prevent unauthorized entrance, vandalism, 
theft, and similar violations of security. 

3. Storage of Valuable Material.  Where materials and equipment must be 
stored and are of value or attractive for theft, provide a secure lockup.  
Enforce discipline in connection with the installation and release of 
material to minimize the opportunity for theft and vandalism. 

 
G. Environmental Protection 

1. Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental 
regulations, and minimize the possibility that air, waterways, and subsoil 
might be contaminated or polluted, or that other undesirable effects 
might result. 

2. Avoid use of tools and equipment which produce harmful noise.   
3. Restrict use of noisemaking tools and equipment to hours that will 

minimize complaints from persons or firms near the site. 
 

3.5 OPERATION, TERMINATION AND REMOVAL 

A. Supervision.  Enforce strict discipline in use of temporary facilities.  Limit 
availability of temporary facilities to essential and intended uses to minimize 
waste and abuse. 
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B. Maintenance 

1. Maintain facilities in good operating condition until removal. 
2. Protect from damage by freezing temperatures and similar elements. 
3. Maintain operation of temporary construction services and facilities on a 

24 hour day basis where required to achieve indicated results and to 
avoid possibility of damage. 

4. Prevent water filled piping from freezing.  Maintain markers for 
underground lines. 

5. Protect from damage during excavation operations. 
 

C. Termination and Removal 

1. Unless requested that it be maintained longer, remove each temporary 
facility when the need has ended, or when replaced by authorized use of 
a permanent facility, or no later than Substantial Completion. 

2. Complete or, if necessary, restore permanent construction that may have 
been delayed because of interference with the temporary facility. 

3. Repair damaged work, clean exposed surfaces, and replace work which 
cannot be satisfactorily repaired. 

4. Materials and facilities that constitute temporary facilities are property of 
each Prime Contractor.  The Owner reserves the right to take possession 
of project identification signs. 

5. Temporary Pavement. 
 

a. Remove temporary paving that is not intended for or acceptable 
for integration into permanent paving. 

b. Where the area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for 
fill or subsoil in the area. 

c. Remove materials contaminated with road oil, asphalt and other 
petrochemical compounds and other substances which might 
impair growth of plant materials or lawns. 

d. Repair or replace street paving, curbs, and sidewalks at the 
temporary entrances, as required by the governing authority. 

 
6. At Substantial Completion, clean and renovate permanent facilities that 

have been used during the construction period, including but not limited 
to: 

 
a. Replace air filters and clean inside of ductwork and housings. 
b. Replace significantly worn parts and parts that have been subject 

to unusual operating conditions. 
c. Replace lamps that are burned out or noticeably dimmed by 

substantial hours of use. 
 
  

END OF SECTION 
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SECTION 01 60 00 
 

MATERIALS AND EQUIPMENT 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Transport and handle materials and equipment in accordance 
with the manufacturer's recommendations and requirements of Contract 
Documents.  Make all arrangements for transportation, delivery, storage, and 
handling of equipment and materials required for prosecution and completion of 
the work. 

1.3 QUALITY ASSURANCE 

  Not used. 
 

1.4 SUBMITTALS 

  Not used. 
 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery.  Deliver shipments of materials and equipment to the site only during 
regular working hours.  Shipments shall be addressed and consigned to the 
proper party giving name of Contract, street number, and County.  Shipments 
shall not be delivered to the Owner or Owner's Representative, except as 
otherwise directed.  Transportation shall be in accordance with Part 3 of this 
section. 

B. Storage and Handling 

1. Store, handle, and protect materials in accordance with the 
manufacturer's recommendations and the requirements of Part 3 of this 
section. 

2. Maintain equipment in an undeteriorated and fully serviceable condition 
and as specified in Part 3 of this section. 
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1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS 

 Not applicable. 
 
PART 3 -  EXECUTION 

3.1 TRANSPORTATION 

A. General.  Arrange deliveries of products in accordance with the construction 
schedule and in ample time to facilitate inspection prior to installation. 

B. Coordination 

1. Coordinate deliveries to avoid conflict with work and conditions at site 
and to accommodate the following: 

 
a. Work of other contractors. 
b. Limitations of storage space. 
c. Availability of equipment and personnel for handling products. 
d. Owner's use of premises. 

 
2. Do not have products delivered to project site until related shop 

drawings have been approved. 
3. Do not have products delivered to site until required storage facilities 

have been provided. 
4. Have products delivered to site in manufacturer's original, unopened, 

labeled containers.  Keep Engineer/Architect informed of delivery of all 
equipment to be incorporated in the work. 

 
C. Inspection 

1. Immediately upon delivery, inspect shipment to ensure that: 
 

a. Product complies with requirements of Contract Documents and 
reviewed submittals. 

b. Quantities are correct. 
c. Containers and packages are intact and labels are legible. 
d. Products are properly protected and undamaged. 

 
3.2 HANDLING 

A. Methods 

1. Provide equipment and personnel necessary to handle products without 
soiling or damaging products or packaging. 

2. Lift heavy components only at designated lifting points. 
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3. Handle materials and equipment at all times in a safe manner and as 
recommended by manufacturer or supplier so that no damage will occur 
to them. 

4. Do not drop, roll, or skid products off delivery vehicles.  Hand carry or 
use suitable materials handling equipment. 

5.  Keep interiors completely free of dirt and foreign matter. 
 

3.3 STORAGE AND PROTECTION 

A. General 

1. Make all arrangements and provisions necessary for the storage of 
materials and equipment. 

2. Place all excavated materials, construction equipment, and materials and 
equipment to be incorporated into the work so as not to damage 
anything. 

3. Keep materials and equipment neatly and compactly stored in locations 
that will cause a minimum of inconvenience to other contractors, public 
travel, adjoining owners, tenants, and occupants. 

4. Arrange storage in a manner to provide easy access for inspection. 
 

B. Storage Areas 

1. Areas available on the construction site for storage of material and 
equipment shall be as shown on the drawings or otherwise approved by 
the Engineer/Architect. 

2. Store materials and equipment which are to become the property of the 
Owner in a way to facilitate their inspection and ensure preservation of 
the quality and fitness of the work, including proper protection against 
damage by freezing and moisture. 

3. Lawns or other private property shall not be used for storage purposes 
without written permission of the Owner in control of such premises. 

4. Restore all storage areas to their original condition. 
 

C. Storage Methods 

1. Do not open manufacturer's containers until the time of installation 
unless recommended by the manufacturer or otherwise specified. 

2. Do not store products in the structures being constructed unless 
approved in writing. 

3. The following types of materials may be stored out-of-doors and on 
wood blocking so there is no contact with the ground. 

 
a. Masonry units. 
b. Reinforcing steel. 
c. Structural steel. 
d. Piping. 
e. Precast concrete items. 
f. Castings. 
g. Handrailing. 
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4. The following types of materials may be stored out-of-doors if covered 

with material impervious to water and sunlight.  Store materials on wood 
blocking and tie down covers with rope and slope to prevent 
accumulation of water on covers. 

 
a. Construction lumber. 
b. Wood for formwork. 
c. Fiberglass and plastic materials which are not ultraviolet (UV) 

protected. 
 

5. Store all products not listed above in buildings or trailers which have a 
concrete or wooden floor, a roof, and fully closed walls on all sides.   

6. Provide heated storage space for materials that would be damaged by 
freezing. 

7. Protect mechanical and electrical equipment from contamination by dust, 
dirt, and moisture. 

8. Maintain humidity at levels recommended by manufacturers for 
electrical and electronic equipment. 

 
D. Inspection 

1. Regularly inspect stored products to ensure that: 
 

a. State of storage facilities is adequate to provide required 
conditions. 

b. Required environmental conditions are maintained on 
continuous basis. 

c. Products exposed to elements are not adversely affected. 
 

2. Be fully responsible for loss or damage to stored materials and 
equipment. 

 
3.4 MAINTENANCE 

A. Maintenance Log.  Prepare a maintenance log for all equipment. 

1. This log shall include a list of required maintenance services and 
inspections, as provided by the manufacturer. 

2. The log shall include checklists for the periodic services and inspections 
required. 

3. Initial and date the checklist upon completion of the individual servicing 
or inspection. 

4. Locate the maintenance log in the field office and have it available for 
review until it is submitted for record purposes upon completion of the 
work and the start of the warranty period. 
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B. Preparation 

1. Before removing an item from storage, review the installation location.  
Protection and services at the installed location must meet the equipment 
storage requirements. 

2. Before moving equipment to the installed location, have materials 
available for temporary shelter or services required to establish the 
proper storage environment. 

 
C. Performance of Maintenance 

1. Perform all storage and preventive maintenance and inspections required 
by the manufacturer at the specified intervals from the time of delivery 
until completion of the work. 

2. When notified by the Owner or Owner's Representative of a 
maintenance deficiency, perform corrective maintenance.  Corrective 
maintenance will be performed per the manufacturer. 

3. Reestablish storage maintenance in the event an item or equipment is 
removed from service. 

 
  

END OF SECTION 
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SECTION 01 74 23 
 

CLEANING 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Throughout the construction period, maintain all areas of new 
and existing buildings and site constructed or affected by the work of the 
Contract in a standard of cleanliness as described in this section. 

B. Related Work Described Elsewhere.  In addition to standards described in this 
section, comply with all requirements for cleaning up as described in various 
other sections of these specifications. 

1.3 QUALITY ASSURANCE 

A. Inspection.  Conduct daily inspections, and more often if necessary, to verify 
that requirements of cleanliness are being met. 

B. Codes and Standards.  In addition to the standards described in this section, 
comply with all pertinent requirements of governmental agencies having 
jurisdiction and comply with Occupational Safety and Health Administration 
(OSHA) Housekeeping Standards, Subpart C, Section 1926.25. 

1.4 SUBMITTALS 

  Not used. 
 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

  Not used. 
 

1.7 SPECIAL WARRANTY 

  Not used. 
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PART 2 -  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A.    Provide all required personnel, equipment, and materials needed to maintain 
the specified standard of cleanliness. 

2.2 COMPATIBILITY 

A.   Use only the cleaning materials and equipment which are compatible with the 
surface being cleaned, as recommended by the manufacturer of the material. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. General 

1. Retain all stored items in an orderly arrangement allowing maximum 
access, not impeding drainage or traffic, and providing the required 
protection of materials. 

2. Do not allow the accumulation of scrap, debris, waste material, and other 
items not required for construction of the work. 

3. At least twice each month, and more often if necessary, completely 
remove all scrap, debris, and waste material from the job site. 

4. Comply with OSHA Section 1926-252 of Subpart H of Part 1926, 
Disposal of Waste Materials. 

5. Provide adequate storage for all items awaiting removal from job site, 
observing all requirements for fire and environment protection. 

6. Do not bury waste materials within the project site. 
 

B. Site 

1. Daily, and more often if necessary, inspect the site and pick up all scrap, 
debris, and waste material. 

2. Weekly, and more often if necessary, inspect all arrangements of 
materials stored on the site; restack, tidy, or otherwise service all 
arrangements to meet the requirements of Paragraph 3.1 A of this 
section. 

3. Maintain the site in a neat and orderly condition at all times and comply 
with OSHA Housekeeping Standards, Subpart C, Section 1926.25. 

 
C. Structures  

1. Weekly, and more often if necessary, inspect the structures, pick up all 
scrap, debris, and waste material. 

2. Weekly, and more often if necessary, sweep all interior spaces clean.  
Interpret "Clean" (for the purpose of this subparagraph) as meaning free 
from dust and other material capable of being removed by use of 
reasonable effort and hand-held broom, except that vacuum cleaning 
shall also be employed if dust accumulates on surfaces above floor. 
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3. As required preparatory to installation of succeeding materials, clean the 
structures or pertinent portions thereof to the degree of cleanliness 
recommended by the manufacturer of the succeeding material, using all 
equipment and materials required to achieve the required cleanliness. 

4. Following the installation of finish floor materials, clean finish floor 
daily (and more often if necessary) while work is being performed in the 
space.  Interpret "clean" (for the purpose of this subparagraph) as 
meaning free from all foreign material which may be damaging to the 
finish floor material. 

 
3.2 FINAL CLEANING 

A. Definition.  Except as otherwise specifically provided, interpret "clean" (for the 
purpose of this paragraph) as meaning the level of cleanliness generally provided 
by skilled cleaners using commercial-quality building maintenance materials. 

B. General.  Prior to completion of the work, remove from the job site all tools, 
surplus materials, equipment, scrap, debris, and waste.  Conduct final cleaning as 
described in paragraph 3.1 of this section. 

C. Site.  Unless otherwise directed, broom-clean all paved areas on the site and all 
public paved areas directly adjacent to the site. Completely remove all debris. 

D. Structures 

1. Exterior. 
a. Visually inspect all exterior surfaces and remove all traces of 

soil, waste material, smudges, and other foreign matter. 
b. Remove all traces of splashed materials from adjacent surfaces.   
c. If necessary to achieve a uniform degree of exterior cleanliness, 

hose and brush down the exterior of the structure. 
d. In the event of stubborn stains not removable with water, lightly 

sandblast to remove the stain. 
 

2. Interior. 
a. Visually inspect all interior surfaces and remove all traces of 

soil, waste material, smudges, and other foreign matter. 
b. Remove all traces of splashed materials from adjacent surfaces.   
c. Remove all paint droppings, spots, stains, and dirt from finished 

surfaces. 
d. Sweep, vacuum, and hand-dust all areas, including concealed 

surfaces and overhead spaces, to remove all dust. 
 

3. Glass.  Clean all glass inside and outside. 
4. Polished surfaces.  To all surfaces requiring the routine application of 

buffed polish, apply the polish recommended by the manufacturer of the 
material being polished. 

 
 
 END OF SECTION 
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SECTION 01 79 00 
 

START-UP, DEMONSTRATION, AND TRAINING 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  This section includes general requirements for start-up, 
training, and operational demonstration as required by the specifications. 

1.3 QUALITY ASSURANCE 

A. Test Instruments.  Provide all instruments required for testing.  Calibrate all test 
instruments to within appropriate test standards as established by American 
Society for Testing and Materials (ASTM) or the governing technical standard.  
Retain calibration data at the Contractor's site office for Owner or Owner's 
Representative's review. 

1.4 SUBMITTALS 

Not used. 
 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

  Not used. 
 

1.7 SPECIAL WARRANTY 

  Not used. 
 

1.8 DEFINITIONS 

A. Operational Demonstration.  An activity performed by the Contractor wherein 
the Owner operates and the Contractor maintains a fully functional component, 
system, or unit process for a minimum period of 7 continuous calendar days after 
start-up has been completed and stable operation has been achieved.  Specifically 
for this project, the headworks screens, clarifier equipment, and sludge holding 
tank aeration blower will function continuously for 7 days prior to acceptance of 
the facilities. 
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B. Field Testing.  Testing performed on-site by the Contractor to satisfy 
requirements of the manufacturer and Contract Documents. 

1. Dry Testing.  Dry testing is performed by the Contractor without 
introducing either process material or other test material into the 
component, system, or unit process.  Under certain circumstances, dry 
testing may consist of functional testing using potable water. 

2. Wet Testing.  Wet testing is performed by the Contractor utilizing test 
material in the component, system, or unit process.  Process tankage shall 
be filled with test material to operating level. 

3. Performance Testing.  Performance testing is performed by the 
Contractor to demonstrate system performance in accordance with 
specification requirements. 

 
C. Start-Up.  An activity performed by the manufacturer's representative with the 

Contractor immediately after equipment or system is completed to verify the 
installation. 

1. Check the installation for conformance with the plans and specifications. 
2. Check the installation for conformance with the shop drawings and 

manufacturer's data. 
3. Verify quantities and data with the operation and maintenance (O&M) 

manuals. 
4. Verify that equipment is ready for operation. 
5. Place component, system, or unit process on-line. 
6. Perform all required field testing. 
7. Prepare and submit a manufacturer's representative's report including 

certification, recommendations, and conclusions. 
 

D. Training.  To educate Owner's personnel to become qualified and proficient in 
the operation, maintenance, and repair of the complete system.  Training shall 
include: 

1. Classroom instruction. 
2. In-plant, on-site demonstration. 
3. Equipment demonstration. 
4. Actual hands-on operation by the Owner's staff. 
 

E. Adjusting.  To install or change setting, parameters, calibrations, flows, and 
processes so that the equipment or system operates in a logical or more efficient 
state. 

F. Balancing.  To make equipment or subsystems operate in harmony or 
equilibrium by adjusting, altering, or modifying parts of the system. 

PART 2 -  PRODUCTS 

 Not applicable. 
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PART 3 - EXECUTION 

3.1 START-UP EXECUTION 

A. Start-Up Preparation 

1. Prior to beginning a start-up, inspect the systems and equipment to verify 
their readiness to begin with the manufacturer's representative 

2. Correct hazardous conditions to equipment or personnel prior to start-up 
of equipment. 

3. Do not proceed with start-up operations using temporary power or 
temporary instrumentation and control wiring unless approved. All 
electrical and control connections shall be permanent and complete, and 
all such electrical components and equipment fully functional. 

4. Design, fabricate, and install all necessary testing and monitoring 
equipment before commencing the test. 

 
a. Quality.  Use materials and equipment of good quality and 

suitable for the intended service.  The use of miscellaneous items 
found at the job site is not acceptable. 

b. Maximum Gauge Readings.  Select capacity or range of test 
equipment to provide meaningful test results.  Select pressure or 
differential pressure gauges so that test pressure is 50 percent to 
75 percent of maximum gauge reading. 

c. Temporary Equipment.  Fabricate, as necessary, any temporary 
equipment used in testing.  This equipment shall remain the 
property of the Contractor who will remove it from the site upon 
substantial completion. 

 
5. Manufacturer's representatives shall be present for the initial start-up of 

all systems or equipment. 
6. Request permission to start up equipment, including electrical gear, and 

notify the OWNER of the start-up. 
 

a. Submit the start-up request a minimum of 72 hours before the 
scheduled start-up.  Make requests in writing during normal 
working hours. 

b. Start-up request shall be in accordance with Section 01 33 00 
"Submittals." 

c. The OWNER shall have the right to reject the use of an 
individual for facility start-up. 

d. Approval of the request is based solely on impact on plant 
operations.  Approval does not relieve the Contractor of any 
responsibility for plant and personnel safety. 

e. Coordinate the start-up of each piece of equipment with the 
OWNER so that operation does not interfere with the normal 
operation of the facility. 

 
7. Normal installation checks, such as for rotation, are not considered start-

ups and do not require start-up notification.  Clearly mark all electrical 
apparatus which is energized. 
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B. Conduct of Start-Up 

1. Equipment Adjustments.  Make all adjustments, corrections, and 
calibrations to set points, process parameters, etc., necessary to achieve 
normal, stable operation of systems. 

2. Equipment Failure.  Consider any failures of equipment or systems as 
deficiencies and correct them.  Stop testing and the start-up until all 
deficiencies have been corrected. 

3. System Failure. 
 

a. When there appears to be a system failure and the system is 
composed of separate but functionally codependent individual 
pieces of equipment and check-out of each piece of equipment 
by its respective manufacturer's representative verifies that the 
equipment is functioning properly, then the Contractor's remains 
responsible for overall system operation. 

b. Verify compatibility of equipment during the submittal process 
to minimize overall system operating problems. 

c. Reconfigure, repair, modify, or replace parts or all the equipment 
in order to provide a system that shall perform as specified at no 
additional cost to the Owner. 

 
4. Dry Testing. 

 
a. Test, adjust, align, lubricate, and balance all equipment and 

systems in accordance with the manufacturer's instructions prior 
to testing. 

b. Test individual components prior to testing the system of which 
they are a part. 

 
5. Wet Testing. 

 
a. After dry testing, wet test all equipment and systems for a 

minimum of 72 hours under the design operating conditions 
utilizing a test material similar to or same as the process 
material. 

b. All costs, including materials and equipment, for delivery of the 
test material shall be at the Contractor's expense.  Test each 
component or item of equipment to demonstrate compliance with 
the design criteria and operating range specified. 

c. Suspend or secure all tests in the event that test failures or 
hazardous conditions occur.  Make repairs, replacements, or 
adjustments and restart test in its entirety. 

d. Dispose of the test material at no additional cost to the Owner. 
e. Clean all equipment systems and structures upon conclusion of 

testing at no additional cost to the Owner. 
f. Comply with any performance testing requirements specified. 
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6. Retesting.  Repeat tests if results fail to meet test criteria, whether the 
failure is identified during field testing or through reviewing the test 
report later. 

7. Performance Testing.  Verify operating ranges, capacities, low and high 
limits, efficiencies, temperatures, speeds, pressures, sequences, etc., of 
each piece of equipment being tested.  Check monitors, indicators, 
alarms, and fail-safe devices. 

8. Do not use repair parts during start-up operations unless approved. 
9. Furnish all lubrication and operating fluids per the manufacturer's 

instructions. 
10. Field-verify initial copy of O&M manual according to Section 01 33 00 

"Submittals." 
 

C. Start-Up Conclusion 

1. Submit manufacturer's representative's report within 48 hours of 
conclusion of each start-up.  Report shall be in accordance with Section 
01 33 00 "Submittals." 

 
3.2 OPERATIONAL DEMONSTRATION EXECUTION 

A. Operational Demonstration Preparation.  Prior to the operational 
demonstration beginning: 

1. Complete start-up procedures including submitting all reports for all 
parts of the work designated for the operational demonstration. 

2. Complete all required construction activities, including any activities by 
any entity that would interrupt the normal operations of the 
demonstration. 

3. Ensure that adequate parts and supplies for routine maintenance and 
replacement are on hand to support system operation through the 
demonstration period. 

4. Deliver all repair parts to the Owner. 
5. Submit an operational demonstration request according to Section 01 33 

00 "Submittals," 48 hours prior to start of operational demonstration. 
 

B. Conduct of Operational Demonstration 

1. During the operational demonstration and at other times, the work will be 
on-line and an integral part of the plant operations and process.  The 
Owner maintains control of plant operations and processes at all times.  
Therefore: 

 
a. Do not commence, resume, modify, terminate, or suspend the 

operations without the permission of the Owner and only in a 
sequence and manner suitable to the Owner except in the case of 
an emergency. 

b. The operation of the work shall be in strict accordance with the 
operational orders of the Owner. 

c. Adjust or repair immediately, on a 24-hour-per-day, 7-day-per-
week basis, any malfunction in the work which in the opinion of 
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the Owner jeopardizes or may jeopardize the proper operation of 
the total facility. 

 
2. Perform operational demonstrations of the entire work.  With approval, 

individual systems may be independently demonstrated as long as their 
complete range of operation and performance can be shown without the 
rest of the facility. 

3. Update.  Keep the log on-site during the operational demonstration and 
updated on a regular basis.  The log shall be available for review by the 
Owner or Owner's Representative at all times during the operational 
demonstration. 

4. Maintenance.  Perform all required maintenance and servicing during the 
operational demonstration at the specified intervals and as necessary.  
Note all maintenance and servicing in the operational demonstration log.   

5. Time. 
 

a. The operational demonstration shall last for a period of 7 
consecutive days. 

b. All equipment and systems shall remain totally operational 
during this period. 

c. Upon successful completion of the operational demonstration, 
the work is considered to be ready for its intended use, and the 
Contractor may make recommendation for substantial 
completion. 

d. Outages. 
 

1) Note all outages of equipment, systems, or the plant in 
the operational demonstration log. 

2) Plant power outages such as power failure, process 
failure of existing equipment, and planned outages of 
existing systems for cleaning, maintenance, or repair are 
considered a part of normal plant operation and will not 
invalidate the operational demonstration. 

3) Be responsible for the safe and orderly shutdown and 
restart of equipment as necessary in the event of an 
outage. 

4) Do not include outage time in the demonstration time 
period. 

 
e. Do not count activities such as filling, draining, purging, heating 

or cooling to temperature, stabilizing, adjusting, testing, or other 
start-up activity time as operational demonstration time. 

f. Failed Operational Demonstration. 
 

1) If, during the operational demonstration, any part of the 
work fails to fully conform to the requirements of the 
Contract Documents, consider the operational 
demonstration to have failed, and the work not to be 
substantially complete. 
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2) Upon failure of the operational demonstration, promptly 
remedy any defects in the work and promptly reschedule 
and restart the complete operational demonstration time 
period.  No operational demonstration time will be 
considered to have accrued to any part of the work by 
reason of a failed operational demonstration. 

 
g. Suspension of Operational Demonstration. 

 
1) During the operational demonstration, the Owner may 

require or permit the operational demonstration to be 
suspended upon the written request of the Contractor to 
correct or adjust the work, when in the judgement of the 
Owner or Owner's Representative such required 
correction or adjustment is insufficient to deem the 
operational demonstration to have failed. 

2) If an operational demonstration is suspended for any 
reason except failure, operational demonstration time 
shall accrue to the work from the time of the beginning 
of the operational demonstration to the time of the 
suspension.  No operational demonstration time shall 
accrue during the period of suspension. 

3) If an operational demonstration is suspended at the 
request of the Contractor, continue operation and 
maintenance of the work without additional charges to 
the Owner, according to all provisions of this section of 
the specifications, and to the extent required by the 
Owner. 

 
6. O&M Manuals.  Start-up and operation of the system and all associated 

equipment shall be in accordance with the O&M manuals.  If deviations 
from the manuals are necessary, note these in the operational 
demonstration log, and subsequently submit as revisions to the O&M 
manuals.   

7. Personnel and Consumables. 
 

a. Have sufficient personnel available during the entire 
demonstration to ensure proper maintenance, adjusting, 
troubleshooting, and any and all repairs to equipment, controls, 
etc., to maintain and keep the entire facility operating 
continuously for 7 consecutive days (720 hours). 

b. The Owner will remain in control of the facility processes and 
provide the manpower to operate the facility. 

c. The Owner will furnish all consumable supplies and power 
required for the 30 day complete facility operational 
demonstration. 

d. Contractor's Supervision.  When Owner personnel are operating 
systems or equipment under supervision of the Contractor during 
operational demonstration, make available, at all times, persons 
knowledgeable about the systems or equipment to direct the 
Owner personnel in its operation. 
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8. To the extent possible, operate all equipment or individual components 

throughout their range during this period. 
 

C. Operational Demonstration Completion 

1. Within 2 weeks of the termination or completion of the operational 
demonstration, submit for approval: 

 
a. Any changes to O&M Instructions. 
b. The completed operational demonstration logs according to 

Section 01 33 00 "Submittals." 
 

2. The Owner will not assume full responsibility for operation and 
maintenance of the system and equipment until successful completion of 
the operational demonstration and all conditions for substantial 
completion have been satisfied and both the Contractor and Owner have 
accepted the Certificate of Substantial Completion. 

 
3.3 TRAINING EXECUTION 

A. Training Preparation.  Coordinate and verify to ensure that, prior to the 
scheduled training times: 

1. The equipment is ready for operation and has completed its start-up. 
2. That all associated construction required to operate the equipment in all 

normal and anticipated operating modes is complete. 
3. That the equipment area is safe, well lit, and unobstructed, so that all 

training class attendees may access, hear, view, and participate in the 
training. 

4. That the equipment area is free of construction activities that could 
present a hazard to training class participants. 

5. That adequate training materials, as required, are on hand for use during 
the training session. 

6. Any representatives of interfacing Prime Contractors, subcontractors or 
equipment suppliers needed to perform supporting operations allowing 
demonstration of equipment operation, have been notified and will be 
available. 

7. Schedule training sessions through Owner and the Engineer/Architect. 
Cooperate with the Owner in scheduling all required training sessions. 

8. Verify that the training materials are compatible with this equipment.  
Provide other audio/visual equipment and training aids as needed. 

9. The approved O&M manuals shall be available and frequent reference 
shall be made to the equipment O&M manuals. 

10. The instructor's qualifications, the training schedule, the lesson plan, and 
any instructional materials have been submitted and approved before 
training begins.  Submittals shall be in accordance with Section 01 33 00 
"Submittals."  

11. Training schedules should be submitted far enough in advance that the 
Owner can adjust work schedules so that all participants are available for 
the training sessions. 
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B. Conduct of Training 

1. Provide at least one copy of instructional materials used for training at 
the time of the first training session for each attendee. 

2. Before the training is complete, have all training session attendees sign 
an attendance sheet. 

3. Discuss all items of the approved lesson plan in the classroom or the 
field, in complete and sufficient detail to allow the Owner's operating 
personnel to knowledgeably operate and maintain the equipment in 
accordance with manufacturer's recommended procedures and safety 
considerations during all anticipated operational and maintenance 
situations. 

4. Address safety concerns and features intended to enhance safety. 
5. Address tasks required to maintain the warranty. 
6. The Owner reserves the right to record the training session for the future 

use in training employees. 
7. Address all questions and comments as they are raised by the training 

session participants to the maximum extent practicable.  If questions or 
comments cannot be addressed during the training session, additional 
materials and/or training may be required. 

8. O&M material and instructional material shall not conflict. 
 

C. Training Conclusion.  Within 2 weeks of the training being completed:  

1. Correct, revise, and update the O&M manuals as necessary to agree with 
training. 

2. Submit completed sign-in sheet in accordance with Section 01 33 00 
"Submittals." 

 
 
 END OF SECTION 
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SECTION 01 89 19 
 

LEAKAGE TEST  
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions, Division 1, and all related 
specification sections, apply to this section. 

1.2 DESCRIPTION OF WORK.  Provide the labor, tools, equipment, and materials 
necessary to perform the leakage tests of pipes, equipment, and tanks in accordance with 
the drawings and the specifications. 

1.3 QUALITY ASSURANCE.  Materials and workmanship shall be in accordance with the 
following standards as referenced herein: 

A. AWWA.  American Water Works Association. 

B. ASTM.  American Society for Testing and Materials. 

C. ACI.  American Concrete Institute. 

1.4 SUBMITTALS  (Not used) 

1.5 JOB CONDITIONS.  (Not used) 

1.6 DELIVERY, STORAGE, AND HANDLING  (Not used) 

1.7 SPECIAL WARRANTY  (Not used) 

PART 2 -  PRODUCTS  (Not applicable) 

PART 3 -  EXECUTION  

3.1 EXAMINATION.  Examine conditions under which the pipe section, facility, or part of 
a facility is to be tested and verify that conditions are satisfactory and ready for the test to 
proceed. 

3.2 PREPARATION 

A. Protection.  Protect adjacent equipment, materials, piping, and valving against 
drainage from testing and/or disinfection. 

B. Notification.  Notify the OWNER at least 24 hours prior to any testing.  Notify 
the OWNER immediately of all unsatisfactory or nonconforming conditions. 

C. Responsibility.  Beginning the test means acceptance of all the existing surfaces 
and conditions. 
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3.3 PRESSURE MAIN AND PROCESS PIPING LEAKAGE TESTING 

A. Description.  Provide the leakage tests as directed and as specified herein.  
Furnish gauges for the tests with the most recent gauge calibration test report 
available for review on-site. 

B. Leakage Allowances (unless noted otherwise) 

1. Pressure Mains.  The maximum leakage allowance for all pressure mains 
shall be 10.49 gallons per inch diameter per mile of pipe per 24 hours.  

2. Maximum Leakage Allowance for the 1,000 feet of existing 16 inch 
force main is 32 gallons per 24 hours. 

 
C. Test Procedure 

1. Slowly fill each pressure main or process piping section with water to the 
specified test pressure in a satisfactory manner. 

 
2. Before applying the specified test pressure, expel all air from the pipe. 

 
3. Maintain the test water pressure for at least 2 hours. 

 
4. Determine leakage by measuring the quantity of water added to the main 

to maintain the specified test pressure. 
 

5. Unless noted otherwise, minimum test water pressure shall be the greater 
of 1.5 times the working pressure or the following: 

 
a. Mains or process piping carrying water – 150 pounds per square 

inch (psi). 
b. Existing 16” force mains – 100 psi. 

 
3.4 STORAGE TANK LEAKAGE TESTING.  Demonstrate water tightness of all liquid-

bearing tanks in accordance with ACI 350.1, "Tightness Testing of Environmental 
Engineering Concrete Structures." 

3.5 FIELD QUALITY CONTROL 

A. Field Tests 

1. Provide all test materials, equipment, chemicals, and water required for 
testing at no additional cost to the Owner. 

2. Perform testing according to the methods described in this section. 
 

B. Witness 

1. All leakage tests shall be witnessed and approved before acceptance. 
2. Any test performed without witness by the OWNER, may  require 

retesting the section in conformance with this specification at no cost to 
the Owner. 
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C. Test Results 

1. If the field tests show excessive leakage, repair, adjust, modify, or 
replace the noncomplying sections until the tests are successfully 
completed. 

2. This shall be done at no additional cost to the Owner. 
 

3.6 CLEANING AND DISPOSAL.  Remove and dispose of all excess material and debris 
as a result of the work completed under this section, including testing procedures. 

3.7 PROTECTION 

A. Protect the sections tested and approved, but prior to acceptance by the Owner. 

B. Protection of the tested and approved piping sections shall include provisions 
during installation and testing of nearby piping, valving, or other adjacent 
equipment. 

C. Remove all protective measures installed at completion and acceptance of the 
project. 

 
 END OF SECTION 
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SECTION 02 41 00 
 

DEMOLITION 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, and equipment necessary to remove 
and salvage or dispose of the structures or portions thereof as shown on the 
drawings and specified herein. 

1.3 QUALITY ASSURANCE 

A. Codes and Regulatory Agencies.  Perform all demolition and disposal work in 
compliance with all federal, state, and local codes and regulatory agencies. 

B. Protection.  Ensure safe passage of persons and vehicles around area of 
demolition. Conduct operations to prevent damage to adjacent buildings, 
structures, and other facilities and injury to persons. 

1.4 SUBMITTALS 

A. Schedule of Demolition.  Submit to the Owner a proposed schedule of 
demolition for the purposes of coordinating shutoff, capping, and continuation of 
utility services as required to operate the facility. 

B. Photographs.  Submit photographs of adjacent areas and structures affected by 
this demolition. 

1.5 JOB CONDITIONS 

A. Beginning Work.  Structures to be demolished will be vacated and their use 
discontinued prior to start of work. 

B. Protection 

1. Structural.  Prior to the removal of any wall, beam, or column, or cutting 
of any openings, examine the existing structure and, when required, 
protect the structure by shoring, bracing, or underpinning.  

2. Equipment and Tanks.  Protect all equipment and tanks from dust, dirt, 
debris, and damage by covering with planking and tarpaulins during 
demolition. 

 
C. Explosives.  Do not use explosives. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. General.  Handle, store, and protect items removed and stored or reset in 
accordance with Section 01 60 00 "Materials and Equipment" and the 
manufacturer's instructions. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS 

 Not applicable. 
 
PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Site Verification.  Verify the actual areas, structures or parts of structures, pipes, 
or other items to be demolished in the presence of the OWNER. 

3.2 PREPARATION 

A. Equipment and Manpower.  Have all required equipment and manpower 
available at the job site prior to beginning of demolition.  This includes any 
special equipment to permit continued uninterrupted Owner operations as 
required. 

B. Coordination.  Provide adequate but no less than 48 hours of notice when any 
Owner operations are affected by demolition. 

3.3 DEMOLITION 

A. Demolition Schedule.  Perform demolition work in accordance with the final 
approved schedule of demolition. 

B. Salvage 

1. Material and Equipment.  Remove with care, clean, and store at the site 
in an approved area all material and equipment designated to be salvaged 
and store onsite at direction of Owner. 

 
C. Openings 

1. Concrete.  Close concrete openings using a non-shrink, nonmetallic 
grout. 

2. New.  Neatly cut or drill new openings to prevent face chipping or 
spalling.  Repair all damaged areas to a condition equivalent to that 
which existed prior to the start of work. 
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D. Patching Concrete 

1. Repair all concrete that has been marred, damaged, or defaced as a result 
of demolition.  See concrete repair requirements in Section 03 30 00, 
“Cast-in-Place Concrete”. 

2. Procedure.  Repair concrete surfaces as follows: 
 

a. Saw cut and remove concrete to a depth of not less than 1 inch. 
b. Remove exposed reinforcing where noted. 
c. Apply an approved bonding agent to the cut surface. 
d. Patch with a non-shrink, nonmetallic grout finished to match the 

existing surface unless noted otherwise. 
 

E. Anchors.  Cut all embedded anchors of removed items flush with the existing 
surface and grind metal 1 inch minimum below surface and patch per Item D 
above. 

F. Pipe.  Plug all abandoned pipe at each end. 

G. Cleanup.  Remove from the site all debris, rubble, unusable materials, and items 
not salvaged. 

 
 END OF SECTION 
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SECTION 03 41 00 
 

STRUCTURAL PRECAST CONCRETE - PLANT CAST 
 

 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Furnish the labor, tools, equipment, and materials necessary to furnish 
and install structural precast concrete in accordance with the plans and as 
specified herein. 

B. This section includes structural precast concrete units, including the 
following: 

     
1. Structural slab units. 

 
C. Related Sections.  The following sections contain requirements that relate to 

this section. 

1. Cast-in-place concrete is specified in Division 3 section "Cast-In-Place 
Concrete." 

2. Joint sealants and backing are specified in Division 7 section "Joint 
Sealants." 
 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Comply with provisions of following codes, 
specifications and standards, except as otherwise indicated: 

1. American Concrete Institute (ACI) 301, "Specifications for Structural 
Concrete for Buildings." 

2. ACI 318, "Building Code Requirements for Reinforced Concrete." 
3. American Welding Society (AWS) D1.1, "Structural Welding Code:  

Steel." 
4. Concrete Reinforcing Steel Institute, "Manual of Standard Practice." 
5. Prestressed Concrete Institute MNL 116, "Manual for Quality Control 

for Plants and Production of Precast Concrete Products." 
     
 

B. Fabricator Qualifications.  Firm experienced in fabrication of precast concrete 
units similar to units required for this project and that have a record of successful 
in-service performance, with sufficient production capacity to produce required 
units without causing delay in work. 
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1. Fabricator must be a producer member of the Prestressed Concrete 

Institute (PCI) and/or participate in its Plant Certification Program. 
     

C. Fabrication Qualifications.  Produce precast concrete units at fabricating plant 
engaged primarily in manufacturing of similar units, unless plant fabrication or 
delivery to project site is impractical. 

1. If units are not produced at precast concrete fabricating plant, maintain 
procedures and conditions for quality control that are equivalent to plant 
production. 

     
1.4 SUBMITTALS 

A. General.  Submit the following according to Conditions of Contract and 
Division 1 specification sections. 

1. Product data and instructions for manufactured materials and products.  
Include manufacturer's certifications and laboratory test reports as 
required. 

 
2. Mix design reports of proposed concrete mix as specified in Part 2 of 

this section. 
     

3. Shop drawings prepared by or under the supervision of a qualified 
professional engineer, showing complete information for fabrication and 
installation of precast concrete units.  Indicate member dimensions and 
cross section; location, size, and type of reinforcement, including special 
reinforcement; and lifting devices necessary for handling and erection. 

 
a. Indicate layout and dimensions, and identify each precast unit 

corresponding to sequence and procedure of installation.  
Indicate welded connections by AWS standard symbols.  Detail 
inserts, connections, and joints, including accessories and 
construction at openings in precast units. 

     
b. Provide location and details of anchorage devices that are to be 

embedded in other construction.  Furnish templates, if required, 
for accurate placement. 

 
4. Test reports as required by provisions of this section. 

 
1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver the amount of precast concrete units needed in a timely manner to the 
project site to ensure installation continuity. 
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B. Store and handle the units at the project site to prevent cracking, distortion, 
staining, or other physical damage, and so that markings are visible.  Lift and 
support units at designated lift points. 

C. Deliver anchorage items that are to be embedded in other construction before 
starting such work.  Provide setting diagrams, templates, instructions, and 
directions, as required, for installation. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS 

2.1 FORMWORK 

     
A. Provide forms and, where required, form facing materials of metal, plastic, 

wood, or another acceptable material that is nonreactive with concrete and will 
produce required finish surfaces. 

B. Accurately construct forms, mortar tight, of sufficient strength to withstand 
pressures due to concrete placing operations, temperature changes, and for 
prestressed, pretensioning, and detensioning operations.  Maintain formwork to 
provide completed precast concrete units of shapes, lines, and dimensions 
indicated, within fabrication tolerances specified in PCI MNL 116. 

2.2 REINFORCING MATERIALS 

     
A. Reinforcing Bars.  ASTM A 615, Grade 60, deformed. 

     
B. Low Alloy Steel Reinforcing Bars.  ASTM A 706. 

    . 
C. Steel Wire.  ASTM A 82, plain, cold drawn steel. 

D. Welded Wire Fabric.  ASTM A 185. 

E. Welded Deformed Steel Wire Fabric.  ASTM A 497. 

F. Supports for Reinforcement.  Provide supports for reinforcement including 
bolsters, chairs, spacers and other devices for spacing, supporting and fastening 
reinforcing, complying with CRSI recommendations. 

     
1. For exposed-to-view concrete surfaces, where legs of supports are in 

contact with forms, provide supports with legs that are plastic protected 
(CRSI, Class 1) or stainless steel protected (CRSI, Class 2). 

     
2.3 CONCRETE MATERIALS 
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A. Portland Cement.  ASTM C 150, Type I or Type III. 

B. Use only one brand and type of cement throughout project, unless otherwise 
acceptable to Engineer/Architect. 

C. Aggregates.  ASTM C 33, and as specified here.  Provide aggregates from a 
single source for exposed concrete. 

1. Local aggregates not complying with ASTM C 33, but that have shown 
by special test or actual service to produce concrete of adequate strength 
and durability, may be used when acceptable. 

 
D. Lightweight Aggregate.  ASTM C 330. 

E. Water.  Potable. 

F. Admixtures, General.  Provide admixtures for concrete that contain not more 
than 0.1 percent chloride ions. 

G. Air-Entraining Admixture.  ASTM C 260, certified by manufacturer to be 
compatible with other required admixtures. 

H. Water-Reducing Admixture.  ASTM C 494, Type A, or other Type approved 
for fabricator's units. 

2.4 CONNECTION MATERIALS 

     
A. Steel Plates.  Structural quality, hot rolled carbon steel, ASTM A 283, Grade C. 

B. Steel Shapes.  ASTM A 36. 

C. Anchor Bolts.  ASTM A 307, low carbon steel bolts, regular hexagon nuts, and 
carbon steel washers. 

D. High-Strength Threaded Fasteners.  Heavy hexagon structural bolts, and 
hardened washers complying with ASTM A 325. 

 
E. Bearing Pads.  Provide bearing pads for precast concrete units as indicated on 

drawings. 

     
1. Elastomeric Pads.  Vulcanized, chloroprene elastomeric compound, 

molded to size or cut from a molded sheet, 50-60 shore A durometer. 
2. Laminated Fabric Rubber Pads.  Preformed, unused synthetic fibers and 

new, unvulcanized rubber.  Surface hardness of 70-80 shore A 
durometer. 

 
F. Welding Electrodes.  Comply with AWS standards. 
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G. Accessories.  Provide clips, hangers, and other accessories required to install 
project units and to support subsequent construction or finishes. 

2.5 GROUT MATERIALS 

     
A. Cement Grout.  Portland cement, ASTM C 150 (Type I), and clean, natural 

sand, ASTM C 404.  Mix at ratio of 1.0 part cement to 3.0 parts sand, by volume, 
with minimum water required for placement and hydration. 

     
2.6 MIX PROPORTION AND DESIGN 

A. Prepare design mixes for each type of concrete required. 

B. Design mixes may be prepared by independent testing facility or by qualified 
precast manufacturing plant personnel at precast manufacturer's option. 

C. Proportion mixes by either laboratory trial batch or field experience methods 
using materials to be employed on the project for each type of concrete required 
complying with ACI 318. 

     
1. Produce standard weight concrete consisting of specified portland 

cement, aggregates, admixtures, and water to produce the following 
properties: 

 
a. Compressive strength - 5,000 psi minimum at 28 days. 

 
2. Cure compression test cylinders using same methods as for precast 

concrete work. 
     

D. Submit written reports of proposed mix for each type of concrete at least 15 
days prior to start of precast unit production.  Do not begin concrete production 
until mixes and evaluations have been reviewed. 

E. Adjusting Concrete Mixes.  Mix design adjustments may be requested when 
characteristics of materials, job conditions, weather, test results, or other 
circumstances warrant.  Submit laboratory test data for revised mix designs and 
strength results for acceptance before use in the work. 

F. Admixtures.  Use air-entraining admixture in concrete, unless otherwise 
indicated. 

1. Use water-reducing admixtures in strict compliance with manufacturer's 
directions.  Admixtures to increase cement dispersion, or provide 
increased workability for low slump concrete, may be used subject to 
acceptance. 

2. Use amounts as recommended by admixture manufacturer for climatic 
conditions prevailing at time of placing.  Adjust quantities of admixtures 
as required to maintain quality control. 

 
2.7 FABRICATION 
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A. General.  Fabricate precast concrete units complying with manufacturing and 

testing procedures, quality control recommendations, and dimensional tolerances 
of PCI MNL-116 and as specified for types of units required. 

B. Job Site Casting.  Use ready-mix concrete for units produced at a location other 
than the precast concrete fabricating plant complying with ASTM C 94. 

C. Ready-Mixed Concrete.  Comply with requirements of ASTM C 94 and as 
specified here. 

1. Delete references for allowing additional water to be added to the batch 
for material with insufficient slump.  Adding water to the batch is not 
permitted. 

 
D. A shorter mixing time than that specified in ASTM C 94 may be required 

during hot weather or under conditions contributing to rapidly setting concrete. 

1. When the air temperature is between 85 degrees Fahrenheit (o F.) 
(30 degrees Celsius [o C.]) and 90o F. (32o C.), reduce mixing and 
delivery time from 1 1/2 hours to 75 minutes.  When air temperature is 
above 90o F. (32o C.), reduce mixing and delivery time to 60 minutes. 

 
E. Built-In Anchorages.  Accurately position built-in anchorage devices and 

secure to formwork.  Locate anchorages where they do not affect the position of 
the main reinforcement or placing of concrete.  Do not relocate bearing plates in 
units  

F. Cast in openings larger than 10 inches in diameter or 10 inches square in 
accordance with final shop drawings.  Other smaller holes may be field-cut by 
trades requiring them, as acceptable. 

G. Coat surfaces of forms with bond breaking compound before reinforcement is 
placed. Provide commercial formula form coating compounds that will not bond 
with, stain, or adversely affect concrete surfaces, and that will not impair 
subsequent treatments of concrete surfaces requiring bond or adhesion.  Apply in 
compliance with manufacturer's instructions. 

H. Clean reinforcement of loose rust and mill scale, earth, and other materials that 
reduce or destroy the bond with concrete. 

I. Accurately position, support, and secure reinforcement against displacement by 
formwork, construction, or concrete placement operations.  Locate and support 
reinforcement by metal chairs, runners, bolsters, spacers and hangers, as 
required. 

J. Place reinforcement to obtain at least the minimum coverages for concrete 
protection. Arrange, space, and securely tie bars and bar supports to hold 
reinforcement in position while placing concrete.  Set wire ties so ends are 
directed into concrete, not toward exposed concrete surfaces. 
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K. Place concrete in a continuous operation to prevent seams or planes of 
weakness from forming in precast units, complying with requirements of 
ACI 304.  Thoroughly consolidate placed concrete by internal and external 
vibration without dislocating or damaging reinforcement and built-in items. 

L. Identify pick-up points and orientation in structure with permanent markings, 
complying with markings indicated on final shop drawings.  Imprint casting date 
on each precast unit on a surface that will not show in the finished structure. 

M. Cure by low-pressure steam, steam vapor, radiant heat and moisture, or 
another similar process to accelerate concrete hardening and to reduce curing 
time. 

 
N. Finish formed surfaces of precast concrete as indicated for each type of unit, 

and as follows: 

1. Standard Finish.  Normal plant run finish produced in forms that impart 
a smooth finish to concrete.  Small surface holes caused by air bubbles, 
normal color variations and form joint marks, and minor chips and spalls 
will be tolerated. Major or unsightly imperfections, honeycomb, or 
structural defects are not permitted. 

2. Commercial Finish.  Remove fins and large protrusions and fill large 
holes.  Rub or grind ragged edges.  Faces are to be true, well defined 
surfaces. 

 
O. Finish unformed surfaces by trowel unless otherwise indicated.  Consolidate 

concrete, bring to proper level with straightedge, float, and trowel to a smooth 
uniform finish. 

 
2.8 STRUCTURAL SLAB UNITS 

A. Type.  Solid, monolithic precast slab units.  Fabricate solid units to dimesions 
indicated. 

B. Furnish units that are free of voids or honeycomb, with straight true edges and 
surfaces. 

C. Provide standard finish units unless otherwise indicated. 

D. Fabricate units of concrete materials that will provide a minimum 3500 psi 
compressive strength at the time of stripping from forms and a 28-day 
compressive strength of 5,000 psi. 

E. Adequately reinforce slab units to resist transportation and handling stresses.. 

F. Coordinate with other trades for installation of items to be cast-in hollow slab 
units. 

2.9 SOURCE QUALITY CONTROL 
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A. The Owner may employ an independent testing laboratory to evaluate precast 
manufacturer's quality control and testing methods. 

B. The precast manufacturer shall allow Owner's testing facility access to 
materials storage areas, concrete production equipment, and concrete placement 
and curing facilities.  Cooperate with Owner's testing laboratory and provide 
samples of materials and concrete mixes as may be requested for additional 
testing and evaluation. 

C. Dimensional Tolerances.  Units having dimensions smaller or greater than 
required and outside specified tolerance limits may be subject to additional 
testing as specified here. 

D. Precast units having dimensions greater than required will be rejected if the 
appearance or function of the structure is adversely affected or if larger 
dimensions interfere with other construction.  Repair or remove and replace 
rejected units, as required, to meet construction conditions. 

E. Strength of precast concrete units will be considered potentially deficient if 
the manufacturing processes fail to comply with any of the requirements that 
may affect the strength of the precast units, including the following conditions: 

1. Failure to meet compressive strength tests requirements. 
2. Reinforcement and pretensioning and detensioning tendons of 

prestressed concrete not conforming to specified fabrication 
requirements. 

3. Concrete curing, and protection of precast units against extremes in 
temperature not as specified. 

4. Precast units damaged during handling and erection. 
 

F. Testing Precast Units.  When there is evidence that the strength of precast 
concrete units may not meet specification requirements, the Owner's testing 
laboratory will take cores drilled from hardened concrete for compressive 
strength determination, complying with ASTM C 42 and as follows: 

1. Take at least three representative cores from precast units of suspect 
strength, from locations directed by Engineer/Architect. 

2. Test cores in a saturated surface dry condition per ACI 318 if concrete 
will be wet when using completed structure. 

3. Test cores in an air dry condition per ACI 318 if concrete will be dry 
when using completed structure. 

4. Strength of concrete for each series of cores will be considered 
satisfactory if the average compressive strength is at least 85 percent of 
28-day design compressive strength. 

5. Test results will be made in writing on the same day that tests are made, 
with copies to Engineer, Contractor, and precast manufacturer. Include 
in the test reports the project identification name and number, date, name 
of precast concrete manufacturer, name of concrete testing laboratory; 
identification letter, name, and type of member or members represented 
by core tests; design compressive strength, compression breaking 
strength and type of break (corrected for length diameter ratio), and 
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direction of applied load to core with respect to horizontal plane of 
concrete as placed. 

 
G. Patching.  Where core test results are satisfactory and precast units are 

acceptable for use in work, solidly fill core holes with patching mortar and finish 
to match adjacent concrete surfaces. 

H. Defective Work.  Remove precast concrete units that do not conform to 
specified requirements, including strength, tolerances, and finishes.  Replace 
with precast concrete units that meet requirements of this section. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Bearing Pads.  Install flexible bearing pads where indicated as precast units are 
being erected.  Set pads on level, uniform bearing surfaces and maintain in 
correct position until precast units are placed. 

B. Welding.  Perform welding in compliance with AWS D 1.1 and D 1.4, including 
qualification of welders. 

1. Protect units from damage by field welding or cutting operations and 
provide noncombustible shield as required. 

2. Repair damaged metal surfaces by cleaning and applying a coat of liquid 
galvanizing repair compound to galvanized surfaces and a compatible 
primer to painted surfaces. 

 
C. Powder-Actuated Fasteners.  Do not use powder-actuated fasteners for 

attaching accessory items to the surface of a precast unit unless otherwise 
accepted by precast manufacturer. 

D. Erection Tolerances.  Install precast units without exceeding tolerance limits 
specified in PCI MNL-127 "Recommended Practice for Erection of Precast 
Concrete." 

1. Grouting Connections and Joints.  After precast concrete units have been 
placed and secured, grout open spaces at connection and joints as 
follows: 

2. Cement grout consisting of 1 part portland cement, 2 1/2 parts sand, and 
only enough water to properly mix and hydrate. 

3. Shrinkage resistant grout consisting of premixed compound and water to 
provide a flowable mixture without segregation or bleeding. 

4. Provide forms or other acceptable method to retain grout in place until 
sufficiently hard to support itself.  Pack spaces with stiff grout material, 
tamping until voids are completely filled.  Place grout to finish smooth, 
plumb, and level with adjacent concrete surfaces.  Keep grouted joints 
damp for not less than 24 hours after initial set.  Promptly remove grout 
material from exposed surfaces before it hardens. 

 
 
 END OF SECTION 
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SECTION 03 62 00 
 

GROUTING, NON-SHRINK 
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
furnish and install the non-shrink grout in accordance with the drawings and as 
specified herein. 

1.3 QUALITY ASSURANCE 

A. Codes and Regulatory Agencies.  Perform all work to furnish and install the 
non-shrink grout in compliance with all federal, state, and local codes and 
regulatory agencies. 

B. Standards.  Materials and workmanship shall be in accordance with the 
following standards referenced herein. 

1. ASTM - American Society for Testing and Materials. 
 

1.4 SUBMITTALS 

A. Product Data.  Submit manufacturer's technical data and installation instructions 
for each type of grout.  Technical data shall show manufacturer's trade name, 
color, all independent laboratory tests, performance data, method of application, 
storage requirements, safety fact sheet, container sizes, and mixing instructions. 

1.5 JOB CONDITIONS 

A. Surface Preparation.  Clean all surfaces to be grouted of loose mortar and 
concrete and all dirt and oil. 

B. Coordination.  Coordinate all work with other trades to prevent delays, 
omissions, damage, and/or interference with other work. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery.  Grout shall be delivered to the site in sealed containers bearing a label 
which shall list the manufacturer's name, trade name, application rate, 
precautionary methods required, and mixing ratio. 

B. Storage.  Store materials in an enclosed dry area, protected from damage and 
moisture.  Keep storage areas clean and neat at all times. 
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1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2  -  PRODUCTS 

2.1 MATERIAL 

A.    Grout shall be non-shrink, non-metallic, non-staining, capable of developing a 
minimum compressive strength of 9,000 pounds per square inch (psi) at 28 days, 
when tested in 2 inch cubes in accordance with ASTM C-109.  Grout shall be 
free of any metal, plastic, gypsum, and chemicals, and guaranteed not to shrink 
below its original placement volume at any time. 

PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Verification.  Confirm that all dimensions, elevations, and tolerances are correct 
prior to placing grout.  Equipment shall be free of any vibration and properly 
supported when operated prior to placing grout. 

3.2 PREPARATION 

A. Surface Preparation.  Clean all areas to be grouted so they are free of all oils, 
grease, laitance, loose particles, and foreign materials.  Thoroughly wet all 
concrete to be grouted leaving no puddles prior to grouting. 

3.3 INSTALLATION 

A. Placement.  Mix and place non-shrink grout in accordance with the 
manufacturer's instructions.  Fill all voids and spaces, trim excess grout, and 
finish surface to match adjoining surfaces or as directed.  Maintain a surface 
temperature of not less than 50 degrees F for 7 consecutive days after placing the 
grout and keep the grout wetted for 3 consecutive days after placing. 

B. Items to Be Grouted (Where Applicable) 

1. Pipe, Equipment, Leveling Plates, and Base Plates.  After shimming 
equipment to proper grade, securely tighten anchor bolts.  Properly form 
around the base plates, allowing sufficient room around the edges for 
placing the grout.  Provide adequate depth between the bottom of the 
base plate and the top of the concrete base to ensure that the void is 
completely filled with grout. 

2. Contractor to sweep in a maximum of 3" new grout over existing floor 
per clarifier manufacturer's requirements and specifications. Grout shall 
be supplied by concrete plant. 

3. Box Outs and Closing of Openings.  Grout all box outs and other 
openings approved due to late deliveries and required to maintain the 
work schedule full as shown on the drawings and as specified under 
paragraph 3.3 A of this section. 

4. Recessed floor area of existing screen channel. 
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3.4 FIELD QUALITY CONTROL 

A. Areas to Be Grouted.  Observe and confirm that all surfaces to be grouted are 
cleaned of loose mortar and concrete and all dirt and oil. 

B. Shrinkage Cracks.  Visually inspect grouted areas after 3 months and 1 year for 
evidence of shrinkage cracks.  Replace any grout which shows evidence of 
cracks. 

 
 END OF SECTION 
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SECTION 05 00 00 
 

MISCELLANEOUS METALS 
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A.    General. Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A.    Scope of Work. Provide the labor, tools, equipment, and materials necessary to 
furnish and install the miscellaneous metals in accordance with the drawings and 
the specifications. 

1.3 QUALITY ASSURANCE 

A. Fabricator Qualifications.  Fabrication shall meet requirements of the American 
Institute of Steel Construction (AISC) standards. 

B. Standards.  Ensure that materials and workmanship are in accordance with the 
following standards referenced herein. 

1. AASHTO – American Association of State Highway and Transportation 
Officials. 

2. AISC. 
3. ASTM – American Society for Testing and Materials. 
4. AWS – American Welding Society. 
5. OSHA – Occupational Safety and Health Administration. 

 
1.4 SUBMITTALS 

A.    Submit the following in accordance with the Division 1 Submittal Requirements 
and the requirements within this specification section. 

B. Submittal Package No. 1 – Shop Drawings and Product Data 

1.   Schedule.  No products shall be delivered or installed before this 
submittal package has been reviewed and approved. 

2. Submittal Package Contents.  
 

a. Manufacturer's name and model numbers. 
b. Manufacturer's standard product data and equipment 

specifications. 
c. Materials of construction. 
d. Dimensional layouts and required clearances. 
e. Connections including welding. 
f. Weights. 
g. Anchors. 
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h. Bill of material. 
i. Coatings. 
j. Complete description in sufficient detail to permit an item by 

item comparison with the specifications. 
k. Manufacturer's instructions. 
l. Warranties. 

 
1.5 JOB CONDITIONS 

A.    Field-verify all dimensions, locations, and elevations of anchors, bolts, plates, 
openings, and other miscellaneous metal items and be responsible for their proper 
fit. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A.    In accordance with Section 01 60 00 "Materials and Equipment" and the 
manufacturer's instructions. 

1.7 SPECIAL WARRANTY   

Not used. 
 
PART 2 -  PRODUCTS 

2.1 GENERAL 

A. Design   

1.  Proportion components not sized on the plans to provide ample strength 
and stiffness for the loads expected.   

2.  All steel shall meet the strength requirements of ASTM A 36.   
3.  Members designated as such on drawings shall be stainless steel. 
 

B. Fabrication.  Fabricate the miscellaneous metals in accordance with the 
approved shop drawings. 

2.2 EQUIPMENT 

A. Structural Shapes 

1. Structural shapes shall be Type 304L stainless steel, unless noted 
otherwise. 

2. All structural shapes shall be as required to complete the work.  All 
anchors, connections, bearing plates, and fabrication details shall be 
standard, unless otherwise noted. 
 

B. Fasteners for aluminum or stainless steel shall be Type 316 stainless steel. 

C. Anchor Bolts.  In accordance with model called out on drawings.  
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PART 3  - EXECUTION 

3.1 EXAMINATION 

A.    Take field measurements prior to preparation of shop drawings and fabrication, 
where possible.  Do not delay job progress; allow for trimming and fitting where 
taking field measurements before fabrication might delay work. 

3.2 PREPARATION 

A.    Coordinate and furnish anchorages, setting drawings, diagrams, templates, 
instructions, and directions for installation of anchorages, such as concrete 
inserts, sleeves, anchor rods, and miscellaneous items having integral anchors, 
which are to be embedded in concrete or masonry construction.  Coordinate 
delivery of such items to project site. 

3.3 GENERAL 

A. Fasteners   

1.  Conceal fasteners where practical.   
2.  Countersink all bolts, properly sized, and of proper length to permit full 

thread in the nut and project not more than a 1/4 inch beyond the nut. 
3.  Provide lock washers at all nuts and nick the bolt to prevent loosening. 
4.  All welds shall be smooth and regular, solid, and homogeneous 

throughout and free from pits, slag, scale, and other defects.   
5.  Make joints exposed to weather watertight with gaskets or continuous 

welding.   
6.  Grind smooth all welds in exposed finished work. 
 

B. Holes.  Drill or punch all holes with clean, true lines and surfaces. 

C. Welding 

1. Unless otherwise shown, all welding shall be continuous along all 
adjoining planes and shall produce a neat, even finish and smooth 
appearance. 

2. Conform to welding requirements of AWS. 
3. Weld stainless steel conforming to materials and procedures set forth in 

"The Procedure Handbook of Arch Welding" by Lincoln Electric Co. or 
other approved procedures. 

 
3.4 INSTALLATION 

A.    Fabricate and install the miscellaneous metals specified herein as shown and in 
accordance with approved shop drawings and the manufacturer's 
recommendations. 

 
 END OF SECTION 
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SECTION 05 05 23 
 

ANCHORS 
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A.     General. Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A.    Scope of Work. Provide all labor, materials, tools, and equipment necessary to 
furnish and install the anchor rods, expansion anchors, and adhesive anchors and 
dowels in accordance with the drawings and as specified herein. 

1.3 QUALITY ASSURANCE 

A. Standards.  Ensure that materials and workmanship are in conformance with the 
following standards as referenced herein: 

1. AISI – American Iron and Steel Institute. 
2. ASTM – American Society for Testing and Materials. 

 
1.4 SUBMITTALS 

A.   Submit the following submittals in accordance with the Division 1 Submittal 
Requirements and the requirements within this specification section. 

B. Submittal Package No. 1 – Shop Drawings, Product Data, and Design 
Criteria 

1. Schedule.  No products shall be delivered or installed before this 
submittal package has been reviewed and approved. 

2. Submittal Package Contents.  
 

a. Copies of manufacturer's specifications, load tables, data, and 
dimension diagrams for the devices including manufacturer's 
recommended working load for each size and type of anchor 
proposed for use. 

b. Certification that materials conform to ASTM specifications. 
c. Certification that products conform to requirements of 

Underwriters' Laboratory or Factory Mutual. 
d. Setting drawings and templates for location and installation of 

anchorage devices. 
e. Anchor rods and bolts showing dimensions and material of 

construction. 
f. When the size, length, or load carrying capacity of an anchor 

rod, expansion anchor, and adhesive anchor is not shown on the 
drawings, provide the size, length, and capacity required to carry 
the design load times a minimum safety factor of four. 
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g. Design Loads.  Those imposed by the service conditions and as 
follows: 

 
1) Equipment Anchors.  Use the design load recommended 

by the equipment manufacturer and accepted by the 
Owner or Engineer. 

2) Allowances for vibration are included in the safety 
factor specified above. 

 
h. Design Data.  Provide design load documentation and 

calculations for items sized or selected. 
i. Installation instructions for adhesive anchors. 

 
1.5 JOB CONDITIONS   

Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery.  Clearly mark all items according to purpose and intended location. 

B. Storage and Handling.  Store and handle all items in accordance with the 
manufacturer's recommendations, but in no case exposed to the weather. 

1.7 SPECIAL WARRANTY   

Not used. 
 
PART 2 -  PRODUCTS 

2.1 MATERIALS/MANUFACTURERS 

A. Threaded and Nutted Anchor Rods 

1. In accordance with ASTM A 276, AISI Type 316. 
2. Nuts in accordance with ASTM F 594, Group 2, and tack-welded to 

anchor rod. 
 

B. Cracked Concrete Anchors 

1. Provide cracked concrete anchors where International Building Code 
(IBC) 2006 is the design code and specified on the drawing details. 
Anchors that are approved for "cracked concrete" situations shall meet 
the requirements stated in ACI-318-05 Appendix D. 

2. Manufacturers.  Subject to compliance with the specifications, provide 
cracked concrete anchors from one of the following approved 
manufacturers. 

 
a. Expansion Anchors 

 
1) Simpson, Strong-Bolt. 
2) Hilti, Inc., Kwik-Bolt-TZ. 
3)  Simpson Titan-HD. 
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4) Hilti HSL-3. 
5) Hilti HDA. 

 
b.  Adhesive Anchors 

 
1) Simpson SET-XP 
2)  Hilti HIT-RE 500 V3 
 

C. Expansion Anchors 

1. Provide stainless steel expansion anchors, nuts, and washers complying 
with ASTM A 276, AISI Type 316. 

2. Expansion anchors shall be Underwriters' Laboratories, Factory Mutual, 
or International Code Council – Evaluation Service (ICC-ES) approved. 

3. Subject to compliance with the specifications, provide expansion 
anchors from one of the following approved manufacturers. 

 
a. Simpson, Wedge-All. 
b. Wej-it Corporation. 
c. Hilti, Inc., Kwik-Bolt TZ. 
d. Ramset Company, Red Head, Trubolt. 

 
D. Adhesive Anchors 

1. Provide adhesive cartridge as recommended by the manufacturer for the 
loading and depth required. 

2. Provide Type 316 stainless steel threaded rod, nut, and washer or a 
reinforcing bar of the size and embedment shown on the drawings and in 
accordance with ASTM A 615, Grade 60. 

3. Subject to compliance with the specifications, provide adhesive 
cartridges from one of the following approved manufacturers. 

 
a. Simpson, SET Epoxy. 
b. Simpson, AT Acrylic Adhesive. 
c. Hilti, HIT-HY 200. 
d. ITW/Red Head, Ceramic 6 Epoxy. 
e. Hilti HIT-RE 500 V3. 

 
E. Adhesive-Anchored Reinforcing Bar.   

1. Provide adhesive cartridges as recommended by the manufacturer to 
receive reinforcing bar as noted. 

2. Manufacturer/Model.  Subject to compliance with the specifications, 
provide adhesive cartridges from one of the following approved 
manufacturers. 

 
a. Simpson, SET Epoxy. 
b. Simpson, AT Acrylic Adhesive. 
c. Hilti HIT-RE 500 V3. 
d. ITW/Red Head, Ceramic 6 Epoxy. 
e. Hilti HIT-HY 200. 

 



 LLMWWTP IMPROVEMENTS 
 

57358*55768*7/31/19 05 05 23 - Page 4 of 5 
MPD:jeb 

3. Reinforcing Bar.  Comply with Section 03 30 00 "Cast-in-Place 
Concrete." 

 
F. Powder-Actuated Fasteners.  Do not use powder-actuated fasteners and other 

types of bolts and fasteners. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A.    Examine conditions under which rods, bolts and anchors are to be installed, and 
notify the Engineer in writing of unsatisfactory conditions existing.  Do not 
proceed with the work until unsatisfactory conditions or deficiencies have been 
corrected. 

3.2 PREPARATION 

A.  Notify the Engineer prior to the installation of all adhesive anchors. 

3.3  INSTALLATION 

A. Do not install anchor rods, expansion anchors, or adhesive anchors until the 
item to be anchored and the anchoring device as well as related layout drawings 
have been accepted. 

B. Drilling and setting equipment used and installation of expansion anchors and 
adhesive anchors shall be in accordance with manufacturer's instructions. 

C. Drill holes to depth and diameter recommended by manufacturer. 

D. Clean all holes for adhesive anchors in strict accordance with the manufacturer's 
instructions. 

E. Use the type of anchoring device shown. 

F. Unless otherwise shown, conform to following for expansion anchors. 

1. Minimum embedment depth in concrete – 5 diameters.  
2. Minimum anchor spacing on centers – 10 diameters. 
3. Minimum distance to edge of concrete – 5 diameters. 
4. Increase dimensions above if required to develop the required anchor 

load capacity. 
 

G. Unless otherwise shown, conform with the manufacturer's recommendations for 
minimum embedment depth, minimum anchor spacing, and minimum edge 
distance for adhesive anchors except that minimum embedment depth in 
concrete shall not be less than 4 inches unless noted otherwise. 

H. Use copper-graphite antiseize compound for all anchor nuts.  Thoroughly 
lubricate all threaded fasteners with compound prior to assembly.  Remove 
excess lubricant after fastener installation. 
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3.4 FIELD QUALITY CONTROL 

A. Inspection.  Inspect each installation for compliance with this specification and 
manufacturer's recommendations. 

B. Testing.  At the discretion of the Owner, adhesive anchors may be subjected to 
pullout-type testing up to the manufacturer's recommended working load for the 
anchor.  If deficient anchors are found, the Contractor will be required to test all 
anchors and replace any deficient anchors found at no additional cost to the 
Owner. 

C. Material Testing 

1. At the discretion of the Owner up to 1 percent or up to three (whichever 
is greater) of each type and size of bolt, nut, washer, and anchor from 
each and every separate shipment or purchasing lot that are specified to 
be Type 316 stainless steel may be destructively tested to verify material 
requirements. 

2. Samples will be randomly selected for this testing and be provided at no 
additional cost to the Owner. 

3. Conduct testing at the Owner's expense. 
4. The above testing may be performed at any time during the Contract or 

warranty period. 
5. Any shipment or purchasing lot, installed or not, which fails to meet the 

requirements of the specifications will be rejected and shall be 
immediately removed from the job site and replaced with material that 
meets the specifications. 

6. Removal and replacement of noncomplying material shall be at the 
Contractor's expense. 

 
3.5 CLEANING 

A.    After embedding concrete is placed, remove protection and clean rods, 
anchors, and inserts. 

 
 END OF SECTION 
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SECTION 05 10 00 
 

STRUCTURAL STEEL 
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of Contract, including General and 
Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
furnish and install the structural steel in accordance with the plans and 
specifications. 

B. Types.  This section includes fabrication and erection of structural steel work, as 
shown on drawings including schedules, notes, and details showing size and 
location of members, typical connections, and types of steel required. 

1. Structural steel is that work defined in American Institute of Steel 
Construction (AISC) "Code of Standard Practice" and as otherwise 
shown. 

2. Miscellaneous metal fabrications are specified elsewhere in Division 5. 
3. Refer to Division 3 for anchor bolt installation in concrete and Division 

4 for anchor bolt installation in masonry. 
 

1.3 QUALITY ASSURANCE 

A. Codes and Regulatory Agencies.  Perform all work to furnish and install the 
structural steel in compliance with all federal, state, and local codes and 
regulatory agencies.  Comply with provisions of following, except as otherwise 
indicated: 

1. AISC "Code of Standard Practice for Steel Buildings and Bridges." 
 

a. Paragraph 4.2.1 of the above code is hereby modified by 
deletion of the following sentence: 

 
1) "This approval constitutes the owner's acceptance of all 

responsibility for the design adequacy of any detail 
configuration of connections developed by the fabricator 
as a part of his preparation of these shop drawings." 

 
2. AISC "Specifications for Structural Steel Buildings," including 

"Commentary." 
3. "Specifications for Structural Joints Using American Society for Testing 

and Materials (ASTM) A 325 or A 490 Bolts" approved by the Research 
Council on Structural Connections. 
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4. ASTM A 6 "General Requirements for Rolled Steel Plates, Shapes, 
Sheet Piling and Bars for Structural Use." 

 
B. Fabrication shall meet requirements of the American Institute of Steel 

Construction (AISC) standards. 

C.  Qualifications for Welding Work.  Qualify welding procedures and welding 
operators in accordance with American Welding Society (AWS) "Qualification" 
requirements. 

1. If recertification of welders is required, retesting will be Contractor's 
responsibility. 

 
1.4 SUBMITTALS 

A. General.  Submit the following in accordance with Conditions of Contract and 
Division 1 specification sections. 

B. Product Data.  Product data or manufacturer's specifications and installation 
instructions for following products.  Include laboratory test reports and other 
data to show compliance with specifications (including specified standards). 

1. Structural steel primer paint. 
2. Shrinkage resistant grout. 

 
C. Shop drawings prepared under supervision of a licensed Professional 

Engineer, including complete details and schedules for fabrication and assembly 
of structural steel members, procedures, and diagrams. 

1. Include details of cuts, connections, camber, holes, and other pertinent 
data. Indicate welds by standard AWS symbols and show size, length, 
and type of each weld. 

2. Provide setting drawings, templates, and directions for installation of 
anchor bolts and other anchorages to be installed as work of other 
sections. 

 
D. Test reports conducted on field-bolted and welded connections.  Include data 

on type(s) of tests conducted and test results. 

1.5 JOB CONDITIONS  

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. General.  Deliver materials to site at such intervals to ensure uninterrupted 
progress of work. 

B. Deliver anchor bolts and anchorage devices which are to be embedded in 
cast-in-place concrete or masonry in ample time as not to delay work. 
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C. Store materials to permit easy access for inspection and identification.  Keep 
steel members off ground by using pallets, platforms, or other supports.  Protect 
steel members and packaged materials from corrosion and deterioration.  If bolts 
and nuts become dry or rusty, clean and relubricate before use. 

1. Do not store materials on structure in a manner that might cause 
distortion or damage to members or supporting structures.  Repair or 
replace damaged materials or structures as directed. 

 
1.7 SPECIAL WARRANTY  

Not used. 
 

PART 2  -  PRODUCTS 

2.1 MATERIALS 

A. Structural Steel Wide Flange Shapes.  ASTM A 992. 

B. Structural Steel Shapes, Plates, and Bars.  ASTM A 36 unless noted 
otherwise. 

C. Cold-Formed Steel Tubing.  ASTM A 500, Grade B. 

D. Steel Pipe.  ASTM A 53, Type E or S, Grade B; or ASTM A 501. 

1. Finish.  Black, except where indicated to be galvanized. 
 

E. Steel Castings.  ASTM A 27, Grade 65-35, medium-strength carbon steel. 

F. Headed Stud-Type Shear Connectors.  ASTM A 108, Grade 1015 or 1020, 
cold finished carbon steel with dimensions complying with AISC specifications. 

G. Anchor Bolts and Threaded Rods.  ASTM A F 1554, Grade 36, headed type 
unless otherwise indicated. 

H. Unfinished Threaded Fasteners.  ASTM A 307, Grade A, regular low-carbon-
steel bolts and nuts. 

1. Provide hexagonal heads and nuts for all connections. 
 

I. High-Strength (and Alternate Fastener Design) Threaded Fasteners.  Heavy 
hexagonal structural bolts, heavy hexagonal nuts, and hardened washers, as 
follows: 

1. Quenched and tempered medium carbon steel bolts, nuts, and washers, 
complying with ASTM A 325. 

 
a. Where indicated as galvanized, provide units that are zinc 

coated, either mechanically deposited complying with ASTM B 
695, Class 50, or hot dip galvanized complying with ASTM A 
153. 
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J. Direct Tension Indicators.  ASTM F 959, type as required. 

1. Use on all A 325 bolts in connections that are slip critical. 
 

K. Electrodes for Welding.  Comply with AWS Code. 

L. Structural Steel Primer Paint.  Steel Structures Painting Council (SSPC) - 
Paint 2 oil alkyd unless specified otherwise in Section 09 90 00 "Painting." 

M. Galvanizing.  Where hot-dip galvanizing or hot zinc coating is noted, it shall be 
done in accordance with ASTM A 123.  See Section 05 05 14 "Galvanizing." 

N. Nonmetallic, Shrinkage Resistant Grout.  Premixed, nonmetallic, 
noncorrosive, nonstaining product containing selected silica sands, portland 
cement, shrinkage compensating agents, plasticizing, and water-reducing agents, 
complying with ASTM C 1007. 

1. Available Products.  Subject to compliance with requirements, products 
that may be incorporated in the work include, but are not limited to, the 
following: 

 
a. Sure Grip Grout; Dayton Superior. 
b. Euco N.S.; Euclid Chemical Co. 
c. Crystex; L & M Construction Chemicals, Inc. 
d. Masterflow 713; Master Builders. 
e. Sealtight 588 Grout; W. R. Meadows. 
f. Five Star Grout; U.S. Grout Corp. 

 
2.2 FABRICATION 

A. Shop-Fabrication and Assembly.  Fabricate and assemble structural assemblies 
in shop to greatest extent possible.  Fabricate items of structural steel in 
accordance with AISC specifications and as indicated on final shop drawings.  
Provide camber in structural members where indicated. 

1. Properly mark and match mark materials for field-assembly.  Fabricate 
for delivery sequence that will expedite erection and minimize field-
handling of materials. 

2. Where finishing is required, complete assembly, including welding of 
units, before start of finishing operations.  Provide finish surfaces of 
members exposed in final structure free of markings, burrs, and other 
defects. 

 
B. Remove all surface blemishes including rust and scale seam marks, roller 

marks, rolled trade names, and roughness by grinding, or by welding and 
grinding, prior to cleaning, treating, and applying surface finishes to steel which 
is exposed to view. 

C. Anchor Bolts.  Provide anchor bolts where indicated on the drawings. 
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D. Connections.  Weld or bolt shop connections, as indicated. 
 

1. Provide high-strength threaded fasteners for all bolted connections, 
except where unfinished bolts are indicated. 

2. Design connections to develop 55 percent of the load capacity of the 
member as tabulated in the beam tables, Part 2, of the AISC "Manual of 
Steel Construction" unless reactions or specific details are shown. 

3. Connections for bracing shall be designed to develop full strength of 
bracing members unless forces are shown. 

 
E. Bolt field connections, except where welded connections or other connections 

are indicated. 

F. High-Strength Bolted Construction.  Install high-strength threaded fasteners in 
accordance with AISC "Specifications for Structural Joints Using ASTM A 325 
or A 490 Bolts." 

G. Welded Construction.  Comply with AWS code and appearance requirements 
specified herein. 

H. Shear Connectors.  Prepare steel surfaces as recommended by manufacturer of 
shear connectors.  Weld shear connectors in field, spaced as shown, to beams 
and girders in composite construction.  Use automatic end welding of headed 
stud shear connectors in accordance with manufacturer's printed instructions and 
AWS D1.1 requirements. 

I. Steel Wall Framing.  Select members that are true and straight for fabrication of 
steel wall framing.  Straighten as required to provide uniform, square, and true 
members in completed wall framing. 

J. Build up welded door frames attached to structural steel framing.  Weld 
exposed joints continuously and grind smooth.  Plug-weld steel bar stops to 
frames, except where shown removable.  Secure removable stops to frames with 
countersunk, cross recessed-head machine screws, uniformly spaced not more 
than 10 inches on center (o.c.), unless otherwise indicated. 

K. Holes for Other Work.  Provide holes required for securing other work to 
structural steel framing and for passage of other work through steel framing 
members. 

L. Provide threaded nuts welded to framing and other specialty items as indicated 
to receive other work. 

M. Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame cut 
holes or enlarge holes by burning.  Drill holes in bearing plates. 

N. Expansion Joints.  Provide expansion joints in steel shelf angles when part of 
structural steel frame; locate at vertical brick expansion joints as indicated on 
drawings. 
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2.3 SHOP PAINTING 

A. General.  Shop-paint structural steel, except those members or portions of 
members to be embedded in concrete or mortar.  Paint embedded steel that is 
partially exposed on exposed portions and initial 2 inches of embedded areas 
only. 

1. Do not paint surfaces to be welded or high-strength bolted with friction-
type connections. 

2. Do not paint surfaces scheduled to receive sprayed-on fireproofing. 
3. Apply two coats of paint to surfaces that are inaccessible after assembly 

or erection.  Change color of second coat to distinguish it from first. 
 

B. Surface Preparation.  After inspection and before shipping, clean steelwork to 
be painted.  Remove loose rust, loose mill scale, and spatter, slag, or flux 
deposits. Clean steel in accordance with SSPC as follows: 

1. SP-6 "Commercial Blast Cleaning," unless specified otherwise in 
Section 09 90 00 "Painting." 

 
C. Painting.  If not specified otherwise in Section 09 90 00 "Painting," immediately 

after surface preparation, apply structural steel primer paint in accordance with 
manufacturer's instructions and at a rate to provide dry film thickness of not less 
than 1.5 mils.  Use painting methods that result in full coverage of joints, 
corners, edges, and exposed surfaces. 

2.4 SOURCE QUALITY CONTROL 

A. General.  Materials and fabrication procedures are subject to inspection and 
tests in mill, shop, and field, conducted by a qualified inspection agency.  Such 
inspections and tests will not relieve Contractor of responsibility for providing 
materials and fabrication procedures in compliance with specified requirements. 

1. Promptly remove and replace materials or fabricated components that do 
not comply. 

 
B. Design of Members and Connections.  Details shown are typical; similar 

details apply to similar conditions, unless otherwise indicated.  Verify 
dimensions at site whenever possible without causing delay in the work. 

1. Promptly notify Engineer/Architect whenever design of members and 
connections for any portion of structure are not clearly indicated. 

2. For connections not detailed on the plans and unless specific reactions, 
moments, shears, and axial forces are indicated, provide beam 
connections designed for the reaction due to the maximum uniform load 
which the beam can support at the span shown.  Use the beam tables in 
the AISC "Manual of Steel Construction, Allowable Stress Design." 

 
PART 3  - EXECUTION 

3.1 EXAMINATION 
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A. Surveys.  Employ a licensed Land Surveyor for accurate erection of structural 
steel.  Report discrepancies to Engineer/Architect.  Do not proceed with erection 
until corrections have been made or until compensating adjustments to structural 
steelwork have been agreed upon. 

1. Check elevations of concrete and masonry bearing surfaces and location 
of anchor bolts and similar devices. 

2. Check camber and sweep of structural members and compare to 
permissible variations in AISC "Manual of Steel Construction." 

3. Check levelness and elevations of leveling plates and bearing plates. 
 

B. Examine all structural steel and discard all damaged members. 

3.2 PREPARATION 

A. Anchor Bolts.  Provide anchors as to not delay work. 

1. Provide setting drawings to ensure accurate placement. 
 

B. Temporary Shoring and Bracing.  Provide temporary shoring and bracing 
members with connections of sufficient strength to bear imposed loads.  Remove 
temporary members and connections when permanent members are in place and 
final connections are made. Provide temporary guy lines to achieve proper 
alignment of structures as erection proceeds and to resist wind and earthquake 
loads. 

C. Temporary Planking.  Provide temporary planking and working platforms as 
necessary to effectively complete work. 

D. Setting Bases and Bearing Plates.  Clean concrete and masonry bearing 
surfaces of bond-reducing materials and roughen to improve bond to surfaces.  
Clean bottom surface of base and bearing plates. 

1. Set loose and attached base plates and bearing plates for structural 
members on wedges or other adjusting devices. 

2. Tighten anchor bolts after supported members have been positioned and 
plumbed. Do not remove wedges or shims, but if protruding, cut off 
flush with edge of base or bearing plate prior to packing with grout. 

3. Pack grout solidly between bearing surfaces and bases or plates to 
ensure that no voids remain.  Finish exposed surfaces, protect installed 
materials, and allow to cure. 

4. For proprietary grout materials, comply with manufacturer's instructions. 
 

3.3 ERECTION 

A. General.  Comply with Occupational Safety and Health Administration (OSHA) 
and state safety requirements. 

B. Field-Assembly.  Set structural frames accurately to lines and elevations 
indicated. Align and adjust various members forming part of complete frame or 
structure before permanently fastening.  Clean bearing surfaces and other 
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surfaces that will be in permanent contact before assembly.  Perform necessary 
adjustments to compensate for discrepancies in elevations and alignment. 

C. Straightening of structural steel sections by heating shall not be permitted 
unless approved. 

D. Level and plumb individual members of structure within specified AISC 
tolerances. 

E. Splice members only where indicated and accepted on shop drawings. 

F. Erection Bolts.  On exposed welded construction, remove erection bolts, fill 
holes with plug welds, and grind smooth at exposed surfaces. 

1. Comply with AISC specifications for bearing, adequacy of temporary 
connections, alignment, and removal of paint on surfaces adjacent to 
field welds. 

2. Do not enlarge unfair holes in members by burning or by using drift 
pins, except in secondary bracing members.  Ream holes that must be 
enlarged to admit bolts. 

 
G. Gas Cutting.  Do not use gas cutting torches in field for correcting fabrication 

errors in primary structural framing.  Cutting will be permitted only on 
secondary members that are not under stress as acceptable.  Finish gas-cut 
sections equal to a sheared appearance when permitted. 

H. Touch-Up Painting.  Unless otherwise specified in Section 09 90 00  
"Painting," immediately after erection, clean field welds, bolted connections, and 
abraded areas of shop paint.  Apply paint to exposed areas using same material 
as used for shop painting. 

1. Apply by brush or spray to provide minimum dry film thickness of 1.5 
mils. 

 
3.4 QUALITY CONTROL 

A. General.  Engage an independent testing and inspection agency to inspect, 
perform test, and prepare test reports on high-strength bolted connections and 
welded connections.  Welds will be visually inspected and some or all welds will 
be nondestructively tested. 

B. Testing agency shall conduct and interpret tests, state in each report whether 
test specimens comply with requirements, and specifically state any deviations 
from them. 

C. Provide fabrication schedule for testing agency so that required inspection and 
testing can be accomplished. 

D. Provide access for testing agency to places where structural steelwork is being 
fabricated or produced and to the construction site so that required inspection 
and testing can be accomplished. 
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E. Testing agency may inspect structural steel at plant before shipment. 

F. Testing agency will inspect structural steel at the site. 

1. Field-Bolted Connections.  Inspect in accordance with Research Council 
on Structural Connections (RCSC) "Specification for Structural Joints 
Using A 325 or A 490 Bolts." 

 
a. For direct tension indicators, comply with requirements of 

ASTM F 959.  Verify that gaps are less than gaps specified in 
Table 2. 

 
2. Field-Welding.  Inspect and test during erection of structural steel in 

accordance with Section 6 of AWS D1.1. 
 

a. Certify welders and conduct inspections and tests as required.  
Record types and locations of defects found in work.  Record 
work required and performed to correct deficiencies. 

b. Perform visual inspection of all welds. 
c. Perform tests on 100 percent of the full and partial penetration 

welds as follows.  Inspection procedures listed are to be used at 
Contractor's option. 

 
1) Liquid Penetrant Inspection.  ASTM E 165. 
2) Magnetic Particle Inspection.  ASTM E 709; performed 

on root pass and on finished weld.  Cracks or zones of 
incomplete fusion or penetration are not acceptable. 

3) Radiographic Inspection.  ASTM E 94 and ASTM 
E 142; minimum quality level "2-2T." 

4) Ultrasonic Inspection.  ASTM E 164. 
 

3. Steel Framing.  Inspect and verify compliance with the details shown on 
the approved Contract Documents. 

 
G. Correct deficiencies in structural steel work that independent inspections and 

laboratory test reports have indicated to be not in compliance with Contract 
Documents.  Perform additional tests, at Contractor's expense, as necessary to 
reconfirm any noncompliance of original work and to show compliance of 
corrected work. 

 
 END OF SECTION 
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SECTION 05 52 13 
 

PIPE AND TUBE RAILINGS 
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A.    General. Drawings and general provisions of Contract, including General and 
Supplementary Conditions and Division 1 specification sections, apply to this 
section. 

1.2 DESCRIPTION OF WORK 

A.     Scope of Work. Provide the labor, tools, equipment, and materials necessary to 
furnish and install the pipe and tube railings in accordance with the plans and 
specifications. 

B. This section includes the following: 

1. Aluminum pipe and tube handrails and railing systems. 
2. Stainless steel pipe and tube handrails and railing systems. 

 
1.3 QUALITY ASSURANCE 

A. Single-Source Responsibility.  Obtain handrails and railing systems of each 
type and material from a single manufacturer. 

B. Engineering Responsibility.  Engineer handrails and railing systems by 
professional engineer legally authorized to practice in jurisdiction where project 
is located. 

1.4 SUBMITTALS 

A.    Submit the following in accordance with the Division 1 Submittal 
Requirements and the requirements within this specification section. 

B. Submittal Package No. 1 – Product Data and Shop Drawings 

1. Product data for each type of product specified. 
2. Shop drawings showing fabrication and installation of handrails and 

railings including plans, elevations, sections, details of components, and 
attachments to other units of work. 

 
a. Where installed products are indicated to comply with certain 

design loadings, include structural computations, material 
properties, and other information needed for structural analysis 
that has been signed and sealed by a qualified professional 
engineer responsible for their preparation. 

 
3. Product test reports from and based on tests performed by qualified 

independent testing laboratory evidencing compliance of railing 
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components and systems with requirements based on comprehensive 
testing of current products. 

4. Test reports from independent testing laboratory evidencing compliance 
of handrails and railing systems with ASTM E 985. 

5. Qualification data for firms and persons specified in "Quality 
Assurance" article to demonstrate their capabilities and experience.  
Include list of completed projects with project names, addresses, names 
of Engineer/Architects and Owners, plus other information specified. 

 
1.5 JOB CONDITIONS 

A. Field Measurements 

1. Where handrails and railings are indicated to fit to other construction, 
check actual dimensions of other construction by accurate field 
measurements before fabrication; show recorded measurements on final 
shop drawings. 

2. Where field measurements cannot be made without delaying the work, 
guarantee dimensions and proceed with fabrication of products without 
field measurements.  

3. Coordinate other construction to ensure that actual dimensions 
correspond to guaranteed dimensions. 

 
1.6 DELIVERY, STORAGE, AND HANDLING 

A.    In accordance with Section 01 60 00 "Materials and Equipment." 

1.7 SPECIAL WARRANTY  

Not used. 
 

1.8 DEFINITIONS 

A.    Definitions in American Society for Testing and Materials (ASTM) E 985 for 
railing related terms apply to this section. 

1.9 SYSTEM PERFORMANCE REQUIREMENTS 

A. General.  In engineering handrail and railing systems to withstand structural 
loads indicated, determine allowable design working stresses of railing materials 
based on the following: 

1. For Stainless Steel.  American Iron and Steel Institute (AISI) "Stainless 
Steel Cold-Formed Structural Design Manual." 

2. For Aluminum.  Aluminum Association (AA) "Specifications for 
Aluminum Structures." 

 
B. Structural Performance of Handrails and Railing Systems.  Design, 

fabricate, and install handrails and railing systems to withstand the following 
structural loads without exceeding the allowable design working stress of the 
materials for handrails, railing systems, anchors, and connections.  Apply each 
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load to produce the maximum stress in each of the respective components 
comprising handrails and railing systems. 

1. Top Rail of Guardrail Systems.  Capable of withstanding the following 
loads applied as indicated: 

 
a. Concentrated load of 200 pounds applied at any point and in any 

direction. 
b. Uniform load of 50 pounds per foot applied horizontally at the 

required guardrail height and a simultaneous uniform load of 
100 pounds per foot applied vertically downward at the top of 
the guardrail. 

c. Concentrated load need not be assumed to act concurrently with 
uniform loads. 

 
2. Handrails Not Serving as Top Rails.  Capable of withstanding the 

following loads applied as indicated: 
 

a. Concentrated load of 200 pounds applied at any point and in any 
direction. 

b. Uniform load of 50 pounds per foot applied in any direction. 
c. Concentrated and uniform loads need not be assumed to act 

concurrently. 
 

3. Infill Area of Guardrail Systems.  Capable of withstanding a horizontal 
concentrated load of 200 pounds applied to 1 square foot (sf) at any 
point in the system including panels, intermediate rails, balusters, or 
other elements composing the infill area.  Concentrated load need not be 
assumed to act concurrently with loads on top rails of railing systems in 
determining stress on guard. 

 
C. Control of Corrosion.  Prevent galvanic action and other forms of corrosion by 

insulating metals and other materials from direct contact with incompatible 
materials. 

D. Thermal Movements.  Allow for thermal movement resulting from the 
following maximum change (range) in ambient temperature of 120 degrees F in 
the design, fabrication, and installation of handrails and railings to prevent 
buckling, opening of joints, overstressing of components, connections and other 
detrimental effects.  Base design calculation on actual material surface 
temperature range of 180 degrees F due to both solar heat gain and nighttime sky 
heat loss. 

PART 2 - PRODUCTS  

2.1 MANUFACTURERS 

A.    Subject to compliance with requirements, manufacturers offering handrails 
and railing systems that may be incorporated in the work include but are not 
limited to the following: 
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B. Aluminum Pipe and Tube Railing Systems 

1. Blum.  Julius Blum & Co., Inc. 
2. Braun.  J.G. Braun Co. 
3. CraneVeyor Corp. 
4. Moultrie Manufacturing Co. 
5. Newman Bros., Inc. 
6. Sterling Factories, Inc. 
7. Superior Aluminum Products, Inc. 
8. Wagner.  R & B Wagner, Inc. 

 
C. Stainless Steel Pipe and Tube Railing Systems 

1. Blum.  Julius Blum & Co., Inc. 
2. CraneVeyor Corp. 
3. KDI Paragon, Inc. 
4. Wagner.  R & B Wagner, Inc. 

 
D. Steel Pipe and Tube Railing Systems 

1. Humane Equipment Co. 
2. Wagner.  R & B Wagner, Inc. 

 
2.2 METALS 

A. General.  Provide metal forms and types that comply with requirements of 
referenced standards and that are free from surface blemishes where exposed to 
view in the finished unit.  Exposed-to-view surfaces exhibiting pitting, seam 
marks, roller marks, stains, discolorations, or other imperfections on finished 
units are not acceptable. 

B. Aluminum.  Alloy and temper recommended by aluminum producer and finisher 
for type of use and finish indicated, with not less than the strength and durability 
properties of the alloy and temper designated below for each aluminum form 
required: 

1. Extruded Bar and Tube.  ASTM B 221, alloy 6063T5/T52. 
2. Extruded Structural Pipe and Tube.  ASTM B 429, 6063-T5/T52. 
3. Drawn Seamless Tube.  ASTM B 210, 6063-T832. 
4. Plate and Sheet.  ASTM B 209, 6061-T6. 
5. Die and Hand Forgings.  ASTM B 247, 6061-T6. 
6. Castings.  ASTM B 26, A356-T6. 

 
C. Stainless Steel.  Austenitic stainless steel grade and type designated below for 

each form required: 

1. Tubing.  ASTM A 554, Grade MT 304. 
2. Pipe.  ASTM A 312, Grade TP 304. 
3. Castings.  ASTM A 743, Grade CF 8 or CF 20. 
4. Plate.  ASTM A 167, Type 304. 
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D. Steel Plates, Shapes, and Bars.  ASTM A 36. 

E. Gray Iron Castings.  ASTM A 48, Class 30. 

F. Malleable Iron Castings.  ASTM A 47, Grade 32510. 

G. Brackets, Flanges, and Anchors.  Cast or formed metal of the same type 
material and finish as supported rails, unless otherwise indicated. 

2.3 PAINT 

A. Bituminous Paint.  Cold-applied asphalt mastic complying with SSPC Paint 12 
except containing no asbestos fibers. 

B. Zinc-Chromate Primer.  FS TT-P-645. 

2.4 WELDING MATERIALS, FASTENERS, AND ANCHORS 

A. Welding Electrodes and Filler Metal.  Provide type and alloy of filler metal 
and electrodes as recommended by producer of metal to be welded and as 
required for color match, strength, and compatibility in fabricated items. 

B. Fasteners for Anchoring Railings to Other Construction.  Select fasteners of 
the type, grade, and class required to produce connections that are suitable for 
anchoring railing to other types of construction indicated and capable of 
withstanding design loadings. 

1. For aluminum railings, provide fasteners fabricated from Type 304 
stainless steel. 

2. For stainless steel railings, provide fasteners fabricated from Type 304 
stainless steel. 

 
C. Fasteners for Interconnecting Railing Components 

1. Use fasteners of same basic metal as the fastened metal, unless otherwise 
indicated. 

2. Do not use metals that are corrosive or incompatible with materials 
joined. 

3. Provide concealed fasteners for interconnection of handrail and railing 
components and for their attachment to other work, except where 
otherwise indicated. 

4. Provide Phillips flat-head machine screws for exposed fasteners, unless 
otherwise indicated. 

 
D. Cast-in-Place and Post-Installed Anchors in Concrete.  Anchors of type 

indicated below, fabricated from corrosion resistant materials with capability to 
sustain, without failure, load imposed within a safety factor of 4, as determined 
by testing per ASTM E 488, conducted by a qualified independent testing 
laboratory. 

1. Cast-in-place anchors. 
2. Chemical anchors. 
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2.5 FABRICATION 

A. General.  Fabricate handrails and railing systems to comply with requirements 
indicated for design, dimensions, details, finish, and member sizes, including 
wall thickness of hollow members, post spacings, and anchorage, but not less 
than those required to support structural loads. 

B. Railing Systems 

1. Preassemble railing systems in shop to greatest extent possible to 
minimize field splicing and assembly. 

2. Disassemble units only as necessary for shipping and handling 
limitations. 

3. Clearly mark units for reassembly and coordinated installation. 
4. Use connections that maintain structural value of joined pieces. 
5. Clearly mark units for reassembly and coordinated installation. 

 
C. Form changes in direction of railing members as follows: 

1. By insertion of prefabricated elbow fittings. 
2. By radius bends of radius indicated. 
3. By mitering at elbow bends. 
4. By bending. 
5. By any method indicated above, applicable to change of direction 

involved. 
 

D. Form simple and compound curves by bending pipe in jigs to produce uniform 
curvature for each repetitive configuration required; maintain cylindrical cross 
section of pipe throughout entire bend without buckling, twisting, cracking, or 
otherwise deforming exposed surfaces of pipe. 

E. Welded Connections.  Fabricate railing systems and handrails for connection of 
members by welding.  For connections made during fabrication, weld corners 
and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength 
and corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At tee and cross intersections, notch ends of intersecting members to fit 

contour of pipe to which end is joined and weld all around. 
5. At exposed connections, finish exposed welds and surfaces smooth and 

blended so that no roughness shows after finishing and contour of 
welded surface matches those adjacent. 

 
F. Nonwelded Connections 

1. Fabricate railing systems and handrails for connection of members by 
means of railing manufacturer's standard concealed mechanical fasteners 
and fittings unless otherwise indicated. 



 LLMWWTP IMPROVEMENTS 
 

57358*55768*7/31/19 05 52 13 - Page 7 of 11 
RMH/MPD:jeb 

2. Fabricate members and fittings to produce flush, smooth, rigid, hairline 
joints. 

3. Fabricate splice joints for field connection using epoxy structural 
adhesive where this represents manufacturer's standard splicing method. 

 
G. Welded Connections for Aluminum Pipe.  Fabricate pipe handrails and railing 

systems for connection of members by concealed internal welds, which eliminate 
surface grinding, using manufacturer's standard system of sleeve and socket 
fittings. 

H. Brackets, Flanges, Fittings, and Anchors.  Provide manufacturer's standard 
wall brackets, flanges, miscellaneous fittings, and anchors for interconnection of 
handrail and railing members to other construction. 

I. Provide inserts and other anchorage devices for connecting handrails and 
railing systems to concrete or masonry work. 

1. Fabricate anchorage devices capable of withstanding loadings imposed 
by handrails and railing systems. 

2. Coordinate anchorage devices with supporting structure. 
 

J. For removable railing posts, fabricate slip fit sockets from steel pipe whose 
inside diameter is sized for a close fit with posts and to limit deflection of post 
without lateral load, measured at top, to not more than 1/12 of post height.   

1. Provide socket covers designed and fabricated to resist accidental 
dislodgement. 

2. Provide chain with eye, snap hook, and staple across gaps formed by 
removable railing sections at locations indicated. 

3. Fabricate from same metal as railings. 
 

K. Shear and punch metals cleanly and accurately.  Remove burrs from exposed 
cut edges. 

L. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise 
indicated. Form bent-metal corners to smallest radius possible without causing 
grain separation or otherwise impairing work. 

M. Cut, reinforce, drill, and tap miscellaneous metal work as indicated to 
receive finish hardware, screws, and similar items. 

N. For handrails and railing systems that are exposed to exterior or to moisture 
from condensation or other sources, provide weepholes or other means for 
evacuation of entrapped water in hollow sections of railing members. 

O. Fabricate joints that will be exposed to weather in a manner to exclude water. 

P. Provide wall returns at ends of wall-mounted handrails, unless otherwise 
indicated. 
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Q. Toe Boards.  Where indicated, provide toe boards at railings around openings 
and at the edge of open-sided floors and platforms.  Fabricate to dimensions and 
details indicated for connection to, and centered between, each railing post. 

R. Fillers.  Provide steel sheet or plate fillers of thickness and size indicated or 
required to support structural loads of handrails where needed to transfer wall 
bracket loads through wall finishes to structural supports.  Size fillers to suit wall 
finish thicknesses to produce adequate bearing to prevent bracket rotation and 
overstressing of substrate. 

2.6 FINISHES, GENERAL 

A. Comply with National Association of Architectural Metals Manufacturers 
(NAAMM) "Metal Finishes Manual" for recommendations relative to 
application and designations of finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by application 
of strippable, temporary protective covering prior to shipment. 

C. Appearance of Finished Work 

1. Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within 1/2 of the range of approved samples. 

2. Noticeable variations in the same piece are not acceptable. 
3. Variations in appearance of other components are acceptable if they are 

within range of approved samples and they are assembled or installed to 
minimize contrast. 
 

2.7 ALUMINUM FINISHES 

A. Finish designations prefixed by "AA" conform to the system established by 
the Aluminum Association for designating aluminum finishes. 

B. Class I Clear Anodized Finish.  AA-M12C22A41; Anodic Coating:  Class I 
Architectural, clear film thicker than 0.7 mil complying with AAMA 607.1. 

2.8 STAINLESS STEEL FINISHES 

A. Remove or blend tool and die marks and stretch lines into finish. 

B. Grind and polish surfaces to produce uniform directional textured polished 
finish indicated, free of cross scratches.  Run grain with long dimension of each 
piece. 

C. 180-Grit Polished Finish.  Oil ground, uniform 180-grit textured finish. 

D. 320-Grit Polished Finish.  Oil ground, smooth uniform 320-grit finish. 

E. Bright, Directional Polish.  AISI No. 4 finish. 

F. When polishing is completed, passivate and rinse surfaces.  Remove embedded 
foreign matter and leave surfaces chemically clean. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A.    Coordinate setting drawings, diagrams, templates, instructions, and 
directions for installation of anchorages, such as sleeves, concrete inserts, 
anchor bolts, and miscellaneous items having integral anchors that are to be 
embedded in concrete as masonry construction.  Coordinate delivery of such 
items to project site. 

3.2 INSTALLATION, GENERAL 

A. Fit exposed connections accurately together to form tight, hairline joints. 

B. Cutting, Fitting, and Placement 

1. Perform cutting, drilling, and fitting required for installation of handrails 
and railings. 

2. Set handrails and railings accurately in location, alignment, and 
elevation, measured from established lines and levels and free from rack. 

3. Do not weld, cut, or abrade surfaces of handrails and railing components 
that have been coated or finished after fabrication and are intended for 
field connection by mechanical or other means without further cutting or 
fitting. 

4. Set posts plumb within a tolerance of 1/4 inch in 12 feet. 
5. Align rails so that variations from level for horizontal members and from 

parallel with rake of steps and ramps for sloping members do not exceed 
1/4 inch in 12 feet. 

 
C. Field Welding.  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength 
and corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and 

blended so that no roughness shows after finishing and contour of 
welded surface matches those adjacent. 

 
D. Corrosion Protection.  Coat concealed surfaces of aluminum that will come 

into contact with grout, concrete, masonry, wood, or dissimilar metals with a 
heavy coat of bituminous paint or zinc chromate primer. 

E. Fastening to In-Place Construction.  Provide anchorage devices and fasteners 
where necessary for securing handrails and railings to in-place construction. 

3.3 ANCHORING POSTS 

A. Adjust handrails and railing systems prior to anchoring to ensure matching 
alignment at abutting joints.  Space posts at interval indicated but not less than 
that required by design loadings. 
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B. Cover anchorage joint with a round steel flange welded to post after placement 
of anchoring material. 

C. Leave anchorage joint exposed, wipe off surplus anchoring material, and leave 
1/8 inch buildup, sloped away from post.  For installations exposed on exterior 
or to flow of water, seal anchoring material to comply with grout manufacturer's 
directions. 

D. Anchor posts to metal surfaces with oval flanges, angle type or floor type as 
required by conditions, connected to posts and to metal supporting members as 
follows: 

1. For stainless steel pipe railings, weld flanges to post and bolt to metal 
supporting surfaces. 

2. For aluminum pipe railings, attach posts as indicated using 
manufacturer's standard fittings designed and engineered for this 
purpose. 

 
3.4 RAILING CONNECTIONS 

A. Nonwelded Connections 

1. Use manufacturer's standard mechanical or adhesive joints for 
permanently connecting railing components. 

2. Use wood blocks and padding to prevent damage to railing members and 
fittings. 

3. Seal recessed holes of exposed locking screws with plastic filler cement 
colored to match finish of handrails and railing systems. 
 

B. Welded Connections.  Use fully welded joints for permanently connecting 
railing components by welding.  Cope or butt components to provide 100 percent 
contact or use manufacturer's standard fittings designed for this purpose. 

C. Expansion Joints.  Install expansion joints at locations indicated but not further 
apart than required to accommodate thermal movement.  Provide slip-joint 
internal sleeve extending 2 inches beyond joint on either side; fasten internal 
sleeve securely to one side; locate joint within 6 inches of post. 

3.5 ANCHORING RAIL ENDS 

A. Anchor rail ends into concrete and masonry with round flanges connected to 
rail ends and anchored into wall construction with post installed anchors and 
bolts. 

B. Anchor rail ends to metal surfaces with oval or round flanges. 

1. Weld flanges to rail ends. 
2. Connect flanges to rail ends using nonwelded connections. 
3. Bolt flanges to metal surfaces. 

 
C. Install removable railing sections where indicated in slip fit metal sockets cast 

into concrete.  Accurately locate sockets to match post spacing. 
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3.6 ATTACHMENT OF HANDRAILS TO WALLS 

A. Attach handrails to wall with wall brackets and end fittings.  Provide bracket 
with not less than 1-1/2 inch clearance from inside face of handrail and finished 
wall surface. 

B. Locate brackets as indicated or, if not indicated, at spacing required to support 
structural loads. 

C. Secure wall brackets and wall return fittings to building construction as 
follows: 

1. Use type of bracket with flange tapped for concealed anchorage to 
threaded hanger bolt. 

2. Use type of bracket with predrilled hole for exposed bolt anchorage. 
3. For concrete and solid masonry anchorage, use drilled-in expansion 

shield and either concealed hanger bolt or exposed lag bolt, as 
applicable. 

4. For hollow masonry anchorage, use toggle bolts with square heads. 
5. For wood stud partitions, use lag bolts set into wood backing between 

studs. Coordinate with stud installations for accurate location of backing 
members. 

6. For steel framed gypsum board assemblies, fasten brackets directly to 
steel framing or concealed anchors using self-tapping screws of size and 
type required to support structural loads. 
 

D. Mount handrails only on completed walls.  Do not support handrails 
temporarily by any means not satisfying structural performance requirements. 

3.7 ADJUSTING AND CLEANING 

A. Touch-Up Painting.  Immediately after erection, clean field welds, bolted 
connections, and abraded areas of shop paint, and paint exposed areas with same 
material. 

B. Clean aluminum and stainless steel by washing thoroughly with clean water and 
soap, following by rinsing with clean water. 

3.8 PROTECTION 

A. Protect finishes of railing systems and handrails from damage during 
construction period by use of temporary protective coverings approved by railing 
manufacturer. Remove protective covering at time of Substantial Completion. 

B. Restore finishes damaged during installation and construction period so that no 
evidence remains of correction work.  Return items that cannot be refinished in 
the field to the shop; make required alterations and refinish entire unit or provide 
new units. 

 
 END OF SECTION 
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SECTION 09 90 00 
 

PAINTING 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENT 

A. General.  Drawings and general provisions of Contract, including General and 
Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  This section includes surface preparation, painting, and 
finishing of exposed interior and exterior surfaces.  Surface preparation, priming, 
and finish coats specified in this section are in addition to shop priming and 
surface treatment specified under other sections. 

B. Definitions.  "Paint" includes coating systems materials, primers, emulsions, 
enamels, stains, sealers and fillers, and other applied materials whether used as 
prime, intermediate, or finish coats. 

1.3 QUALITY ASSURANCE 

A. Standards.  Ensure that material and workmanship are in accordance with the 
following standards as referenced herein: 

1. SSPC – The Society for Protective Coatings. 
2. Corps of Engineers. 
3. NSF – NSF International. 
4. ICRI – International Concrete Repair Institute.  
5. ASTM – American Society for Testing and Materials. 
6.  NACE – National Association of Corrosion Engineering. 
7. NAPF – National Association of Pipe Fabricators, Inc. 

 
B. Single Source Responsibility.  Provide primers, coats, and finish coats from the 

same manufacturer. 

C. Compatibility of Work 

1. Review other sections in which primers are provided to ensure 
compatibility of the total systems for various substrates. 

2. On request, furnish information on characteristics of finish materials to 
ensure use of compatible primers. 

3. Notify the Engineer/Architect of problems anticipated using the materials 
specified. 
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1.4 SUBMITTALS 

A. General 

1. Submit all submittals in accordance with the Division 1 Submittal 
Requirements and this specification section. 

 
B. Submittal Package No. 1 – Product Data 

1. Product Data. 
 

a. Submit manufacturer's technical information, label analysis, and 
application instructions for each material proposed for use. 

b. List each material and cross-reference the specific coating, finish 
system, and application. 

c. Identify each material by the manufacturer's catalog number and 
general classification. 

 
C. Submittal Package No. 2 – Color Charts 

1. Samples.  Submit manufacturer's color charts for Owner's use. 
   

1.5 JOB CONDITIONS 

A. Environmental Conditions 

1. Climatic. 
 

a. Apply water-based paints only when the temperature of surfaces 
to be painted and surrounding air temperatures are between 
40 degrees F and 90 degrees F. 

b. Apply solvent thinned paints only when the temperature of 
surfaces to be painted and surrounding air temperatures are 
between 45 degrees F and 95 degrees F. 

c. Do not apply paint:  
 

1) In precipitation or fog of any kind. 
2) When the relative humidity exceeds 85 percent. 
3) At surface temperatures less than 5 degrees F. above the 

dew point. 
4) To damp or wet surfaces. 

 
d. When approved, continue painting during inclement weather if 

surfaces and areas to be painted are enclosed and heated within 
temperature limits specified by the manufacturer during 
application and drying periods. 
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2. Ventilation. 
 

a. Be responsible for maintaining adequate ventilation, 
temperature, and humidity control in all areas where paint is 
being applied, drying, or curing. 

 
1) "Adequate" ventilation, temperature, and humidity levels 

are considered to be those required by regulatory 
agencies and guidelines, the paint manufacturer's 
product application data, the requirements of this 
section, and the Owner's Representative. 

 
B. Warning Signs 

1. Provide and display prominent warning signs indicating "WARNING - 
PAINTING AND ABRASIVE BLASTING WORK UNDERWAY" 
throughout the job site wherever surface preparation or painting 
operations are being performed. 

 
a. These signs shall be no less than 3 inches x 3 inches in size, and 

placed at clearly visible locations near all points of access by 
person or vehicle to the work area(s). 

 
1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery.  Deliver materials to the job site in the manufacturer's original, 
unopened containers bearing a label from the manufacturer that includes the 
following: 

1. Product name or title of material. 
2. Product description (generic classification or binder type). 
3. Federal Specification number, if applicable. 
4. Manufacturer's stock number and date of manufacture. 
5. Contents by volume, for pigment and vehicle constituents. 
6. Thinning and application instructions. 
7. Color name and number. 
8. Manufacturer's name. 

 
B. Storage 

1. Store materials not in use in tightly covered containers in a well 
ventilated area at a minimum ambient temperature of 45 degrees F. 

2. Keep storage area in a clean condition, free of foreign materials and 
residue. 

3. Store clean rags in a metal container with a tight-fitting cover. 
4. Remove oily rags and waste daily. 

 
C. Handling.  Take necessary measures to ensure that workers and work areas are 

protected from fire and health hazards resulting from handling, mixing, and 
application. 



 LLMWWTP IMPROVEMENTS 
 

57358*55768*7/31/19 09 90 00 - Page 4 of 13 
BH:vls 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS 

2.1 MANUFACTURERS 

A.    Use products of the manufacturers listed in the painting schedule.  For “Or 
Equals”, submit complete documentation demonstrating proposed system meets 
or exceeds specified system.  Submit any potential substitutes according to 
Section 00 70 00 "Standard General Conditions." 

2.2 PIPE BANDING TAPE, LABELING, AND DIRECTIONAL ARROWS 

A. Minimum 2 inches wide, self-sticking. 

B. Meets ASTM B 946. 

C. 5-mil minimum thickness. 

D.  Label text heights shall be sized as follows: 

Under 3/4 inch Arrows only 
3/4 to 1-1/4 inch 1/2 inch  
1-1/2 to 2 inch 3/4 inch  
2-1/2 to 6 inch  1-1/4 inch  
8 to 10 inch  2-1/2 inch  
10 inches and over 3-1/2 inch  

 
E.  Approved Manufacturers 

1. W. H. Brady Company. 
2.  Seton Identification Products. 
3. Or equal. 
 

2.3 THINNERS 

A.    Use only the recommended products of the manufacturer furnishing the paint. 

2.4 COLORS 

A.    All colors not specified will be selected by the Owner.  Where multiple coats are 
specified, shade-tint each coat of paint for visual inspection of the number of 
coats applied. 

2.5 POTABLE WATER CONTACT 

A.    Coatings in contact with potable water shall meet NSF Standard 61 and shall 
be listed by NSF. 
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PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Compliance 

1. Examine substrates and conditions for compliance with paint application 
requirements. 

2. Correct unsatisfactory conditions before painting. 
3. Start of painting will be construed as the Applicator's acceptance of 

surfaces and conditions within a particular area. 
4. If any surface to be finished cannot be put in proper condition, notify the 

Engineer/Architect immediately in writing or assume full responsibility 
for failure to do so and correct any unsatisfactory work. 

 
3.2 PREPARATION 

A. General Procedures 

1. Remove hardware and hardware accessories, plates, machined surfaces, 
lighting fixtures, and similar items in place that are not to be painted, or 
protect them before surface preparation and painting. 

2. Remove these items if necessary for complete painting of the items and 
adjacent surfaces. 

3. Following completion of painting operations in each space or area, 
reinstall items by workers skilled in the trades involved. 

4. All surfaces must be clean, dry, and free of oil, grease, chalk, and other 
containments. 

5. Schedule cleaning and painting so that dust and other contaminants from 
the cleaning process will not fall on wet paint. 

 
B. Surface Preparation.  Clean and prepare surfaces to be painted in accordance 

with the manufacturer's instructions for each particular substrate condition and as 
specified. 

1. Provide barrier coats over incompatible primers or remove and reprime.   
2. Cementitious Materials.  Prepare concrete, concrete masonry block, 

cement plaster, and mineral fiber reinforced cement panel surfaces to be 
painted.  

 
a. Remove efflorescence, chalk, dust, dirt, grease, oils, and release 

agents. 
b. Roughen as required to remove glaze. 
c. If hardeners or sealers have been used to improve curing, use 

mechanical methods of surface preparation. 
d. Use abrasive blast cleaning methods according to SSPC-

SP13/NACE 6, ICRI CSP 2-3 to prepare concrete unless an 
alternate method is approved. 
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e.  Prepare all concrete surfaces designated chemical resistant per 
ICRI CSP 3-5 minimum with all bugholes opened and filled with 
an epoxy surfacer (Paint Code F in the Schedule). 

f. Determine alkalinity and moisture content of surfaces by 
performing appropriate tests. 
 
1) If surfaces are sufficiently alkaline to cause blistering 

and burning of finish paint, correct this condition before 
application. 

2) Do not paint surfaces where moisture content exceeds 
the manufacturer's recommendations. 

 
3. Wood. 

 
a. Clean surfaces of dirt, oil, and other foreign substances with 

scrapers, mineral spirits, and sandpaper, as required. 
b. Sand surfaces smooth which are exposed to view and remove 

dust when finished. 
c. Scrape and clean small, dry, seasoned knots and apply a thin coat 

of white shellac or other recommended knot sealer before 
application of primer. 

d. After priming, fill holes and imperfections in finish surfaces with 
putty or plastic wood filler.  Sand smooth when dried. 

 
4. Ferrous Metals.  Clean nongalvanized ferrous metal surfaces; remove oil, 

grease, dirt, loose mill scale, and other foreign substances.  Use solvent 
or mechanical cleaning methods that comply with SSPC-SP1/SP2/SP3. 

 
a. Blast steel surfaces that will be submerged in accordance with 

requirements of SSPC Specification SSPC-SP 10, near white 
blast cleaning.  Maintain a minimum 2-mil profile.   

b.  Abrasive-blast-clean non-submerged steel per SSPC-SP 6, 
Commercial Blast Cleaning creating a minimum 1.5-mil profile. 

c. Brush off blast cleaned (SSPC-SP 7, Brush-Off Blast Cleaning) 
epoxy shop-primed surfaces that will be submerged and have not 
been painted for 60 days or longer before application of the 
intermediate and finish coats. 

d. Blast ductile iron surfaces in accordance with requirements of 
NAPF 500 Abrasive Blast Cleaning. 

e. Touch up bare areas and prime coats that have been damaged. 
Surface preparation shall be the same as the original surface 
preparation.  Touch up with the same primer as the shop coat. 

f. Prime all surfaces blast-cleaned on the same day or before 
rusting or soiling occurs. 

 
5. Plastic.  Clean surface and sand uniformly to resemble 80-100 grit 

sandpaper. 
6. Existing Epoxy Finishes.  Thoroughly and uniformly sand or otherwise 

abrade prior to recoating. 
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C. Materials Preparation.  Carefully mix and prepare paint materials in 

accordance with manufacturer's directions. 

1. Maintain containers used in mixing and application of paint in a clean 
condition, free of foreign materials and residue. 

2. Stir material before application to produce a mixture of uniform density; 
stir as required during application. 

3. Do not stir surface film into material. Remove film and, if necessary, 
strain material before using. 

4. Use only thinners approved by the paint manufacturer, and only within 
recommended limits. 

 
3.3 APPLICATION 

A. Requirements 

1. Apply paint in accordance with manufacturer's directions.  Use 
applicators and techniques best suited for substrate and type of material 
being applied. 

2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or 
conditions detrimental to formation of a durable paint film. 

 
a. Paint colors, surface treatments, and finishes are indicated in Part 

4 of this section. 
b. Provide finish coats that are compatible with primers used. 
c. Apply additional coats when undercoats, stains, or other 

conditions show through final coat of paint until paint film is of 
uniform finish, color, and appearance.  Give special attention to 
ensure that surfaces, including edges, corners, crevices, welds, 
and exposed fasteners, receive a dry film thickness equivalent to 
that of flat surfaces. 

d. Grind all 90 degree angles of carbon steel and apply a stripe coat 
of the specified primer. 

 
B. Special Techniques/Requirements 

1. Do not permit spraying unless approved in writing. 
2. Ensure that the application, drying time between coats, and mixing are in 

accordance with the recommendations of the manufacturer. 
3. Protect all areas from damage by equipment, materials, spatterings, 

drippings, and overspray.  Take particular care to prevent staining of 
concrete.  Immediately remove all spattering, dripping, and overspray.  
Paint or repaint any area discolored or stained as directed. 

4. Prior to installation, finish-paint all surfaces inaccessible after 
installation. 
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3.4 MARKING 

A. Color Coding.  Paint and mark according to function all exposed piping as 
specified in Part 4 of this section, and as required by 30 TAC 217.329. 

B. Banding.  Band all exposed piping as specified in Part 4 of this section.  Space 
banding as directed, but not greater than 10 feet apart with a minimum of one 
group of bands between fittings.  

C. Flow Arrows.  Provide arrows indicating flow direction on all exposed piping. 

D.  Labeling.  Label all exposed piping with the function of the pipe.  Apply labeling 
on any single run of pipe before any tees or elbows, but not greater than 20 feet 
on center.  

3.5 FIELD QUALITY CONTROL 

A. The Owner reserves the right to invoke the following test procedure at any 
time and as often as desired during the period when paint is being applied. 

1. The Owner will engage the services of an independent testing agency to 
sample the paint material being used.  Samples of material delivered to 
the project will be taken, identified, sealed, and certified in the presence 
of the Contractor. 

2. If test results show material being used does not comply with the 
published manufacturer’s specifications for that paint system: 

 
a. Stop painting. 
b. Remove noncomplying paint. 
c. Pay for testing. 
d. Repaint surfaces coated with rejected paint. 
e. Remove rejected paint from previously painted surfaces if, upon 

repainting with specified paint, the two coatings are 
incompatible. 

 
B. The Owner reserves the right to check the minimum dry mil thickness per coat 

(MDMTPC) at any time following application.  Repaint areas not meeting 
minimum requirements. 

C.  Provide a 10 feet x 10 feet mock-up of each specified system, including surface 
preparation and finish color. The mock-up may remain as part of the completed 
project.  Proceed with the rest of the paint application when authorized to 
proceed in writing. 

3.6 PROTECTION 

A. Cover.  Protect work of other trades, whether to be painted or not, against 
damage by painting.  Correct damage in an acceptable manner by cleaning, 
repairing or replacing, and repainting. 
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B. Signs 

1. Provide "wet paint" signs to protect newly painted finishes. 
2. Remove temporary protective wrappings provided by others for 

protection of their work after completion of painting operations. 
3. At completion of construction activities of other trades, touch up and 

restore damaged or defaced painted surfaces. 
4. Remove all "Wet Paint" signs and other warning signs utilized during 

installation and curing. 
 

3.7 DEMONSTRATION 

A. Visual.  The Contractor, Owner, and Engineer/Architect will visually review the 
painting for completion, colors, finish, and uniformity before acceptance by 
Owner. 

PART 4 -  SCHEDULE 

4.1 GENERAL 

A. Dry Film Thickness Per Coat.  DFT is the acronym for this term in the 
following schedules.  Do not exceed the manufacturer's recommended maximum 
dry film thickness per coat. 

B. New Work.  Paint all new surfaces according to paragraph 4.2. 

C. Existing Areas 

1. Compatibility Test.  Before painting, patch test all areas for compatibility 
of new paint with existing and notify the Engineer/Architect of any 
incompatibility. 

2. Adhesion Test.  Before painting, perform the tests per ASTM D 3359, 
Methods A and/or B, followed by a report detailing the system tested, 
their results, and any recommended changes to the specified system. 

3. Disturbed Areas. 
 

a. Paint all surfaces of existing areas disturbed due to tie-ins, 
closing of openings, cutting new openings, rerouting of pipe, 
relocating or removal of equipment, and other related work as 
specified herein. 

b. Color match existing surface and paint to lap existing by not less 
than 3 inches. 
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D. Coding and Banding.  When exposed, color code and band the following piping, fittings, and valves with the specified colors: 

Material Tnemec PPG Carboline International ICI/Devoe 
Water 
     Raw 
     Settled 
     Filtered 
     Softened 
     Finished or Potable 
     Backwash Supply 
     Nonpotable 

 
Spring Water 
Aqua Sky 
Delft Blue 
Clear Sky 
Safety Blue 
Purple Haze 
Safety Purple 

 
Fiberoptics 
Water Garden 
Cavern Ice 
Cooling Tower 
Safety Blue 
Cyprus Blue 
Safety Purple 

 
Blue Ice 
Skyward 
Open Sky 
Atomic Blue 
Safety Blue 
National Blue 
Safety Purple 

 
Light Blue 
Mint Green 
Sky Blue 
Mid-Ocean Blue 
Safety Blue 
Blue 
Safety Purple 

 
Seafoam Breeze 
Cascading Water 
Car Blue 
Light Blue 
Safety Blue 
National Blue 
Safety Purple 

Wastewater 
     Raw 
     Primary 
     Secondary 
     Filtered 
     Effluent 
     Backwash Waste/ 

Supernatant 
     Filter to Waste/Drain 

 
Deep Space 
Gray 
Light Gray 
Slate Gray 
White 
 
Aluminum 
Black 

 
Dark Gray 
Light Gray 
ASA No. 70 
Mountain Mist 
Porcelain White 
 
Conveyor Gray 
Black Gold 

 
Machine Gray 
Gull Gray 
Light Gray 
Sterling Gray 
Safety White 
 
Granite Gray 
Black 

 
Aluminum Gray 
Light Gray 
Gray 
Platinum Gray 
Blued White 
 
Steel Gray 
Black 

 
Machine Gray 
Haze Gray 
Light Gray 
Mist Gray 
White on White 
 
Swordplay 
Black 

Sludge 
     Primary 
     WAS 
     RAS 
     Digested 
     Thickened 

 
Clay 
Muley 
Amber Canyon 
Tiki Wood 
Weathered Bark 

 
Weathered Marble 
Desert Brown 
Beechnut 
Tantone 
Telegraph 

 
Basket Weave 
Blush 
Alpaca 
Dunes Tan 
Falcon Brown 

 
Dark Ivory Beige 
Medium Brown 
Cream Tan Brown 
Medium Brown 
Bark 

 
Water Chestnut 
Clay Pot 
Tuscan Tan 
Sand Motif 
Warm Brown 

Flammable/Explosive 
     Natural and Propane Gas 
     Liquid Fuel Oil/Diesel 
     Methane/Digester Gas 
     Odor Control Foul Air 

 
Safety Red 
Chilean Red 
Safety Orange 
International Orange 

 
Safety Red 
Caution Red 
Safety Orange 
Caution Orange 

 
Safety Red 
Tile Red 
Safety Orange 
Coppers Smith 

 
Safety Red 
Red 
Safety Orange 
International Orange 

 
Safety Red 
Oxide Red 
Safety Orange 
Kessy’s Bark 

Air 
     Low Pressure (≤ 90 psi) 
     High Pressure (> 90 psi) 

 
Hunter Green 
Safety Green 

 
Caution Green 
Safety Green 

 
Vernal Green 
Safety Green 

 
Signal Green 
Safety Green 

 
Medium Green 
Safety Green 
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Material All Manufacturers 
Storm Match ceilings and walls. 
Electrical Conduit Match ceilings and walls. 
Chemicals      
     Chlorine/Sodium Hypochlorite 
     Oxidants (Ozone, Permanganates, Ammonia) 
     Phosphates 
     Coagulants (Alum, Ferric Chloride, Polymers) 
     Carbon Slurry 
     Bases (Lime Slurry, Caustic, Soda Ash) 
     Fluoride 
     Acids (Sulfuric, etc.) 
     Sodium Bisulfite 
     Brine 

 
Safety Yellow with no bands 
Safety Yellow with purple bands 
Safety Yellow with brown bands 
Safety Yellow with orange bands 
Safety Yellow with black bands 
Safety Yellow with green bands 
Safety Yellow with blue bands. 
Safety Yellow with red bands 
Safety Yellow with white bands 
Safety Yellow with gray bands 
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4.2 PAINT SCHEDULE 

 

Surface Substrate Surface Location 
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Required Coats D

FT
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t C
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Ferrous Metal Products 
 

• Paint all Ferrous Metal Products 
including Piping, Valves, Fittings, 
Equipment, and Miscellaneous 
Metals Installed during Project. 

• Paint existing Ferrous Metal 
Products Where Noted in the Plans 
or Specifications. 

• Paint all exposed galvanized 
conduit and pipe in painted 
finished areas. 

• Paint all damaged and disturbed 
areas of any galvanized products 
such as threading or field–welds. 

• Do not paint stainless steel, 
aluminum, galvanized steel or 
similar corrosion resistant materials 
unless noted otherwise in the 
drawings or the specifications. 

 

Submerged, In Contact with 
Nonpotable Water or Sewage 

X 
 

  
 

X 1 Shop/Primer 
1 Finish 

10 
10 

D 
D 

High Temperature(<450 °F)    X 1 Shop/Primer 
1 Intermediate 
1 Finish 

1.6 
1 
1 

J 
K 
K 

Galvanized Product Touch-ups    X 1 Primer 
1 Finish 

2 
2 

P 
P 

Exterior  
 

X   1 Shop/Primer 
1 Touch Up  
1 Intermediate 
1 Finish 

4 
4 
4 
4 

B 
B 
B 
G 

Interior   X  1 Shop/Primer 
1 Touch Up  
1 Intermediate 
1 Finish 

4 
4 
4 
4 

B 
B 
B 
B 

        
        

 
For paint code details, see paragraph 4.3 at the end of this Section 
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 4.3  MANUFACTURERS AND PAINT CODES 
 

Generic Name Code Tnemec  PPG Carboline  ICI/Devoe International  
Cementitious Acrylic or Polyamide 
Epoxy Block Filler 

A Series 130-6602 
Envirofill 

Aquapon 97-685 
Series 

Sanitile 600 Bloxfill 4000 
Block Filler 

Intercryl 320 

Polyamide Epoxy B Series N69-H.B. 
Epoxoline II 

Aquapon HB 97-130 Carboguard 893 
SG 

Devran 224 HS Intergard 251 

Polyamide Epoxy NSF 61 
Approved 

C Series N140 Pota-Pox 
Plus 

Aquapon 95-132  Carboguard 561 Bar-Rust 233H Interseal 670HS 

Coal Tar Epoxy/Ultra High Build 
Epoxy 

D Series 46H-413 Black 
HB Tneme-Tar 

Coal Cat 97-650 Bitumastic 300M  Devtar 5A Interzone 954  

Self-Leveling/ Polyamide Epoxy  E Series 281 Tneme-
Glaze 

Megaseal SL 99-
6680 

Sanitile 945  DevFloor 525 with 
DevFloor 571 

Intergard 345 

Filler and Surfacer  F Series 218 MortarClad Megaseal CF 99-
6672 or -6675 

Sanitile 600 TG DevFloor 574 / 
Bloxfill 4000 

Ceilcote 610 / 
Corocrete SF 

Polyurethane G Series 1074 H.B. 
Endura-Shield II 

Pitthane Ultra 95-812 Carbothane 134 
HG 

Devthane 379 Interthane 870 

Novolac Epoxy (including Raven 
400 Series) 

H Series 282 Tneme-
Glaze 

Megaseal SC/HSN Semstone 145 Devran 124 Ceilcote 2000 w/ 
Ceilcote 680  

Not Used I      
High Temperature Primer J Series 90E-92 Tneme-

Zinc 
Silicone-Acrylic Red Carbozinc 11 HT-8 Interzinc 22 

High Temperature Silicone (Resists 
at least 450 degrees F) 

K Series 39 Speedhide 6-230 Thermaline 4900 R HT-8  Intertherm 875 

Very High Temperature Silicone 
(resists at least 1000 degrees F and 
requires a bake cure) 

L Series 39 Speedhide 6-220 Thermaline 4700 HT-10 Aluminum Intertherm 50 
Aluminum 

Elastomeric Acrylic M Series 156/157 
Envirocrete 

Permacrete 4-110 Flexxide Elastomer #2200 Decra-Flex 
Elastomeric 

N/A 

Acrylic Primer N Series 10-10-99W Seal Grip 17-921 Carbocrylic 120 Devflex 4020 Intercryl 520 
Acrylic  O Series 6 Tneme-Cryl Pitt Tech 90-474 Carbocrylic 3359 Devflex 4208 Intercryl 530 
Cold Galvanizing Compound P Minimum 95% Zinc. Approved Manufacturers: Rust-Oleum, ZRC, or Chesterton 752. 
High-Build Epoxy Floor Coating Q Armorclad ARM707X topcoat with Armorpoxy ARM015X or ARM143/144X primer. 

 
 

END OF SECTION 
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 SECTION 13 00 50 

 

 FIBERGLASS WEIRS AND BAFFLES  

 

PART 1 - GENERAL 

 

 1.1 RELATED DOCUMENTS 

 

  A. General.  Drawings and general provisions of the Contract, including General 

and Supplementary Conditions and Division 1 and all related specification 

sections, apply to this section. 

 

 1.2 DESCRIPTION OF WORK 

 

  A. Scope of Work.  The Contractor shall provide all labor, tools, equipment, and 

materials necessary to furnish and install, in proper operating conditions, the 

fiberglass weirs and scum baffles for the two secondary clarifiers, as shown on 

the drawings.   

 

  B. The Contractor shall furnish the manufacturer's services as specified in Division 

1 and as specified herein. 

 

 1.3 QUALITY ASSURANCE 

 

  A. Codes.  Perform all work in compliance with all federal, state, and local codes. 

 

  B. Standards.  Materials and workmanship shall be in accordance with the 

following standards: 

 

   1. ANSI - American National Standards Institute. 

   2. ASTM - American Society for Testing Materials. 

 

  C. Regulatory Agencies.  Perform all work in compliance with the requirements of 

the following regulatory agencies: 

 

   1. OSHA - Occupational Safety and Health Administration. 

 

  D. Manufacturer.  The fiberglass weirs and baffles shall be furnished by a 

manufacturer who is fully experienced, reputable, and qualified in the 

manufacture of the equipment to be furnished.  All equipment and items 

specified herein shall be obtained from a single manufacturer who shall be solely 

responsible for the design of the entire unit.  The manufacturer of the unit shall 

have a minimum of three years installation experience and a minimum of 5 units 

in operation.  The equipment shall be NEFCO, Inc., Palm Beach Gardens, 

Florida; MFG Construction and Water Products, Union City, Pennsylvania, or 

Enduro Composites, Houston, Texas. 
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 1.4 SUBMITTALS 

 

  A. Product Data.  Submit manufacturer's product data in accordance with Section 

01 33 00 "Submittals," of the equipment and all appurtenances and accessories.   

 

  B. Installation List.  Provide installation list of at least five installations with names 

and phone numbers of similar equipment installed and operating.   

 

  C. Shop Drawings.  Shop drawings shall be submitted to the Engineer/Architect for 

review. Shop drawings shall be in accordance with Section 01 33 00 "Submittals" 

and shall show dimensional layouts and clearances, anchor bolts, sectional and 

plan views of fiberglass weirs and baffles construction, complete assembly 

drawing, type of material, dimensions and thicknesses of each element, weights, 

installation and operation instructions, bill of materials, and warranty. 

 

  D. Test Samples.  Submit test samples of every component specified and one each 

of every type of hardware and anchor bolts. 

 

  E. Storage Requirements.  Submit storage requirements as specified in Section 01 

60 00 "Materials and Equipment." 

 

 1.5 JOB CONDITIONS 

 

  A. Coordination. 

 

   1. Interfacing.  Coordinate with all other trades to prevent delays, errors, or 

omissions. 

   2. Coordinate work, dimensions and shop drawings with that specified on 

the drawings and at Section 44 32 30. 

 

  B. Environment Requirements 

 

   1. Climatic Conditions.  The fiberglass weirs and baffles shall be designed 

for operation in an outdoor installation with exposure to sunlight, locally 

variable climatic conditions, including temperature and weather 

conditions. 

   2. The fiberglass weirs and baffles shall be specifically designed not to 

degrade in exposure to direct sunlight. 

 

 1.6 DELIVERY, STORAGE AND HANDLING 

 

  A. General.  The delivery, storage, and handling of the fiberglass density current 

baffles shall be in accordance with Section 01 60 00 "Materials and Equipment,"  

and the manufacturer's instructions. 

 

PART 2 - PRODUCTS 

 

 2.1 DESIGN REQUIREMENTS 

 

  A. Scope of Equipment.  The fiberglass weirs and baffles shall consist of weir and 

baffle panels, neoprene gaskets, integral brackets and mounting hardware, which 



LLMWWTP IMPROVEMENTS 

 

57358*11/19/19 13 00 50 – Page 3 of 6 

SWS:vls 

shall be specifically designed to attach to the concrete walls of the clarifiers, as 

shown on the drawings.   The weirs and baffles for the clarifiers shall be designed 

to follow the curvature of the clarifier tanks. 

 

  B. Mounting.  The weir panels shall be rigidly attached to the concrete walls and 

caulked so that no water leakage occurs between the weir plates and the walls.  

The panels shall also be rigidly attached to the concrete walls with fiberglass 

support brackets and Type 316 stainless steel hardware.  The design shall form a 

rigid structure capable of supporting its own weight and other forces exerted on 

it, whether the tank is full or empty. 

 

 2.2 MATERIAL 

 

A. All weir plates, scum baffle plates, lap plates, cover plates and scum baffle 

support brackets shall be fiberglass reinforced polyester resin, matched-die 

molded to produce smooth, resin rich surfaces, free of voids, porosity, exposed 

glass, cracks or crazes.  All edges shall be sealed in the mold.  Weir plates and 

scum baffle plates fabricated from plate stock with cut edges and notches will not 

be allowed. 

B. Laminate shall have Type "C" (chemical) glass surfacing mat, 10 to 20 mils 

thick, with a silane finish and a styrene soluble binder, on both sides.  Required 

thickness shall be achieved using the appropriate number of plies of Type "E" 

(electrical borosilicate) glass mat with chrome or silane finish and a styrene 

soluble binder.  Glass content of laminate shall be 28.5 + 3.5 percent by weight.  

Resin fillers shall be 40 + 2 percent of the resin mixture.  Final laminate 

thickness shall be within + 10 percent of the nominal specified thickness. 

C. Physical Properties.  The physical properties of the laminate shall meet or 

exceed those listed below. 

Laminate Properties Value Test Method 

Tensile Strength 14,000 psi ASTM D 638 

Flexural Strength 25,000 psi ASTM D 790 

Flexural Modulus 1.0 x 106 psi ASTM D 790 

Barcol Hardness 40 ASTM D 2583 

IZOD Impact 15 ft-lb/in. ASTM D 256 

Water absorption,  

% 24 hours 

0.2 percent ASTM D570 

Average coefficient of 

thermal expansion 

10.5 x 10-6 inch per inch 

per degree F 

ASTM D696 

 

D. Resin with sufficient thixotropic agent added to form a suitable resin seal mix 

shall be used to seal any machined edges.  

 2.3 DESIGN 

 

  A. Weir Plates.  Weir plates shall be 1/4 inch nominal thickness and color shall be 

aqua or green.  Weir sections shall be from 4 feet 0 inches to 5 feet 6 inches long 

of dimensions and design as shown on the plans.  Five inch diameter fiberglass 

cover washers shall prevent short circuiting at anchor bolt locations.  Ends of 
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weir plates shall be secured with 6 inch wide lap plates to allow for horizontal 

expansion. 

 

  B. Scum Baffle.  Scum baffle plates shall be 1/4 inch nominal thickness and color 

shall be aqua or green and match weir plate color.  Baffle plates shall be provided 

with mounting holes as required to attach to support brackets. Scum baffle panels 

shall be 12 inches high. Lengths shall be made to suit the tank but lengths shall 

not exceed 10 feet. Lap plates shall be 6 inches wide height to match joining 

plates and shall secure the ends of the baffle plates.  Stainless steel hardware 

shall secure baffle plates to support brackets and to lap plates. 

 

  C. Scum Baffle Support Plates.  Scum baffle support brackets shall be made from 

fiberglass reinforced polyester resin.  They shall be provided and installed at least 

every 48".  Brackets shall be at least 3/16 inch thick, a minimum of 4 inches wide 

and shall be slotted to allow for at least 1-1/2 inch vertical and horizontal 

adjustment to compensate for any inaccurate anchor bolt location. 

 

  D. Anchorage and Fastening 

 

   1. All of the fasteners required for installation shall be supplied by the 

fiberglass weir and baffle manufacturer.  All fasteners shall be Type 304 

or Type 316 stainless steel. 

   2. Hardware shall be 1/2 inch nuts, bolts, washers, and any other necessary 

devices supplied by the manufacturer. 

   3. Anchor bolts shall be Type 316 stainless steel, 1/2 inch by minimum 3-

3/4 inch. 

 

 2.4 SOURCE QUALITY CONTROL 

 

  A. Manufacturer shall maintain a continuous quality control program and shall 

furnish to the Engineer certified results of the physical tests listed herein. 

 

  B. Provide certified tests according to the appropriate (and previously specified) 

ASTM test method for tensile strength, flexural modulus and strength, notched 

Izod impact, Barcol hardness, water absorption and coefficient of thermal 

expansion on identical product manufactured at facility the baffles and weirs are 

being manufactured. 

 

PART 3 - EXECUTION 

 

 3.1 EXAMINATION 

 

  A. Coordination.  Coordinate shop drawings from Section 44 32 30 "Secondary 

Clarifiers" and this section for equipment compatibility and non-interference. 

  

  B. Site Verifications of Conditions.  Verify that surfaces and site conditions are 

ready to receive work and the following conditions: 

 

   1. Verify structure and equipment dimensions. 

   2. Concrete is clean and ready for equipment to be placed. 
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  C. Responsibility.  Beginning the installation means the installer accepts the 

existing surfaces and conditions. 

 

 3.2 PREPARATION 

 

  A. Protection.  Protect adjacent equipment, piping, and valving against damage 

from the fiberglass weirs and baffles installation where required. 

 

  B. Manufacturer's Instructions.  Preparatory work in accordance with 

manufacturer's instructions shall be completed prior to equipment installation. 

 

 3.3 INSTALLATION 

 

  A. Requirements.  Fabrication and installation of the fiberglass weirs and baffles 

shall be as shown on the plans, as specified herein, in accordance with the 

approved shop drawings and the manufacturer's instructions and 

recommendations.  Mounting holes shall be field drilled. The contractor shall 

apply gaskets and sealant between the weir and the wall to prevent flow of liquid 

between the weir and tank wall. 

 

  B. Leveling. Weirs and scum baffles shall be carefully aligned and leveled to the 

elevations shown on the drawings.  Installed weirs shall be true and level to 

within ± 1/16 inch of their design elevation over their entire length. No variation 

greater than 1/8 inch shall exist between any two notches of the weir plate in any 

one clarifier.   

 

  C. Adjustments. When it is necessary to adjust lengths of weir plates or scum baffle 

plates so that they are non-standard, all machined or cut edges, thus exposed shall 

be sealed with polyester resin. 

 

 3.4 FIELD QUALITY CONTROL 

 

  A. Inspection.  It is the Contractor's responsibility to notify and coordinate with the 

equipment manufacturer in a timely manner in order for them to conduct their 

required inspection as required in this specification section. 

 

  B. Manufacturer's Representative.  A qualified representative of the equipment 

manufacturer shall inspect the completed installation and provide the Owner with 

a written certificate of approval in accordance with Section 01 33 00 

"Submittals." 

 

  C. Defective Work.  If defects are detected, it will be the responsibility of the 

Contractor to take corrective procedures. 

 

 3.5 CLEANING AND DISPOSAL 

 

  A. Cleaning.  Cleaning shall be in accordance with Section 01 74 23 "Cleaning." 

 

  B. Disposal.  The Contractor is responsible for the removal from the job site, and as 

necessary, safe disposal of all excess materials, and debris as result of the work 

completed under this section, including testing procedures.  Disposal shall be in 
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accordance with Section 01 74 23 "Cleaning." 

 

 3.6 PROTECTION 

 

  A. Requirements.  The Contractor shall be responsible for provisions to protect the 

fiberglass weirs and baffles and associated equipment and materials after 

installation, but prior to acceptance by the Owner.  Protection of the equipment 

shall include provisions during installation of nearby piping, valving, and other 

adjacent equipment.  The Contractor shall remove all protective measures 

installed at completion and acceptance of the project. 

 

 
 END OF SECTION 
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 SECTION 13 07 19 
 
 PIPING INSULATION 
 
PART 1 - GENERAL 
 
 1.1 RELATED DOCUMENTS 
 
  A. General.  Drawings and general provisions of Contract, including General and 

Supplementary Conditions and Division 1 specification sections, apply to work 
of this section. 

   
 1.2 DESCRIPTION OF WORK 
 
  A. General.  The Contractor shall provide the labor, tools, equipment, and material 

necessary to perform piping insulation work in accordance with the drawings and 
as specified herein.  Note requirement to satisfactorily test all lines and 
equipment prior to installing insulation materials for that item. 

 
  B. Types.  Types of piping insulation specified in this section include the following:  
 
   1.   Foam or Fiberglass Insulation and Aluminum Jacketing.  Typical of all 

exposed plumbing and exterior exposed process piping, as indicated on 
the drawings.   

 
 1.3 QUALITY ASSURANCE 
 
  A. Codes and Standards.  Perform all insulation work in compliance with 

applicable requirements of governing agencies having jurisdiction and in 
accordance with these plans and as specified herein. 

 
  B. Manufacturer's Qualifications.  Firms regularly engaged in manufacture of 

piping insulation products, of types and sizes required, whose products have been 
in satisfactory use in similar services for not less than 3 years. 

 
  C. Installer's Qualifications.  Firm with at least 5 years successful installation 

experience on projects with piping insulations similar to that required for this 
project. 

 
  D. Flame/Smoke Ratings.  Provide composite piping insulation (insulation, jackets, 

coverings, sealers, mastics and adhesives) with flame spread index of 25 or less, 
and smoke developed index of 50 or less, as tested by American Society for 
Testing and Materials (ASTM) E 84 (National Fire Protection Association 
[NFPA] 255) method. 

 
 1.4 SUBMITTALS 
 
  A. Transmittals.  Furnish manufacturer's product data, test reports, and material 

certifications as required. 
 
  B. Product Data.  Submit manufacturer's technical product data and installation 
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instructions for each type of piping insulation.  Submit schedule showing 
manufacturer's product number, k-value, thickness, and furnished accessories for 
each system requiring insulation.  Provide material data in sufficient detail to 
enable an item by item comparison with these specifications. 

 
  C. Maintenance Data.  Submit maintenance data and replacement material lists for 

each type of piping insulation.  Include this data and product data in maintenance 
manual. 

 
  D.  Layouts.  Provide dimensional layouts and locations. 
 
 1.5 JOB CONDITIONS 
 

A. General.   Verify job conditions which may impact insulation layouts and 
dimensions prior to ordering materials.  Insulation shall be installed to field 
measurements unless specifically noted otherwise. 

 
 1.6 DELIVERY, STORAGE, AND HANDLING 
 
  A. Delivery.  Deliver insulation, coverings, cements, adhesives, and coatings to site 

in containers with manufacturer's stamp or label, affixed showing fire hazard 
indexes of products. 

 
  B. Protection and Damage.  Protect insulation against sunlight, dirt, water, and 

chemical and piping damage.  Do not install damaged or wet insulation; remove 
wet or damaged insulation from project site. 

 
 1.7 SPECIAL WARRANTY 
 
  Not used. 
 
PART 2 - PRODUCTS 
 
 2.1 ACCEPTABLE MANUFACTURERS 
 
  A. Available Manufacturers.  Subject to compliance with requirements, 

manufacturers offering products which may be incorporated in the work include, 
but are not limited to, the following: 

 
   1. Armacell (Armaflex). 
   2.  Armstrong World Industries, Inc. 
   3. Babcock and Wilcox; Insulating Products Div. 
   4. Certainteed Corp. 
   5. Knauf Fiber Glass GmbH. 
   6. Johns Manville Products Corp. (Zeston 300 Series PVC) 
   7. Owens-Corning Fiberglas Corp. 
   8. Pittsburgh Corning Corp. 
   9. Rubatex Corp. 
   10. Engineer/Architect approved equal. 
 
 2.2 PIPING INSULATION MATERIALS 
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  A. Fiberglass Piping Insulation.  ASTM C 547, Class 1 for use up to 450 degrees 

Fahrenheit (o F.); Class 2 for use up to 650o F. and Class 3 for use up to 1,200o F. 
 

B. Elastomeric Insulation 
 

1. Foam Insulation.  Flexible, unicellular, foam insulation with self-sealed 
end joints.  ASTM C534, Type 1. 

2. Insulation shall be covered with color coded PVC jacketing. 
3. Insulation Material.  Flexible, closed-cell elastomeric insulation in sheet 

form meeting the requirements of ASTM C 534, Grade 1, Type II, 
specification for pre-formed elastomeric cellular thermal insulation in 
sheet and tubular form. 

4. Materials 1” thickness and below, shall have a flame spread rating of 25 
or less and a smoke-developed rating of 50 or less when tested in 
accordance with ASTM E 84, latest revision.  In addition, the product, 
when tested, shall not melt or drip flaming particles, the flame shall not 
be progressive, and all materials shall pass simulated end-use fire tests. 

5. Thermal Conductivity.  Minimum 0.27 Btu-in./h-ft2 – °F at a 75°F mean 
temperature when tested in accordance with ASTM C 177 or ASTM C 
518, latest revisions. 

6. Water Vapor Transmission.  Minimum 0.08 perm-inches when tested in 
accordance with ASTM E 96, Procedure A, latest revision. 

7. Water Absorption Rate.  0.2 percent by volume, maximum. 
8. Materials to perform up to 250 °F, per ASTM C 411. 
9. Materials to meet NFPA 90A, 90B, and UL 181, Class 1. 
10. ASTM C 1071, Erosion Resistance. 
11. ASTM G 21 and C1338, Fungi Resistance. 
12. ASTM G 22, Bacterial Resistance. 
13. ASTM C 665, Non corrosiveness and no objectionable odors. 
14. ASTM E162 (fire), ASTM E662 (smoke), and SMP 800C (toxicity). 
15. NRC rating 0.30. 
16. Dust free and fiber free; non-particulating. 

 
  C. Jackets for Piping Insulation 
.   
   1.  PVC jacketing. 
 
    a.   ASTM C921, Type I. 
    b.  ASTM D 1784. 
    c.  Thickness.  30 mil, minimum. 

   d.  Color.  To be selected from a full range of standard and premium 
colors; based on piping process function. 

   e.  Finish. Gloss. 
   f. Location.  As noted on drawings, including all interior process 

piping, valves, and fittings.  Also on equipment where noted. 
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   2.  Aluminum jacketing.   
 
    a.  ASTM B209. 
    b.  Thickness.  0.016” 
    c.  Seams.  3/4" banding, 0.020” thick. 
    d.  Finish.  Smooth. 
    e.  Location.  Encase all exposed exterior piping insulation with 

aluminum  jacket  with weather proof construction unless noted 
otherwise. 

 
  D. PVC Covers.  Encase pipe fittings insulation with one piece pre-molded 

polyvinyl chloride (PVC) fitting covers, fastened as per manufacturer's 
recommendations. 

 
  E. Staples, Bands, Wires, and Cement.  As recommended by insulation 

manufacturer for applications indicated. 
 
  F. Adhesives, Sealers, and Protective Finishes.  As recommended by insulation 

manufacturer for applications indicated. 
 
 2.3 DUCTWORK INSULATION MATERIALS 
 
  A. Flexible Fiberglass Ductwork Insulation.  ASTM C 553, Type I, Class B-4 (1.5 

pounds per cubic foot density). 
 
  B. Jackets for Ductwork Insulation.  ASTM C 921, Type I for ductwork with 

temperatures below ambient. 
 
  C. Ductwork Insulation Accessories.  Provide staples, bands, wires, tape, anchors, 

corner angles and similar accessories as recommended by insulation 
manufacturer for applications indicated. 

 
  D. Ductwork Insulation Compounds.  Provide cements, tapes, adhesives, coatings, 

sealers, protective finishes and similar compounds as recommended by insulation 
manufacturer for applications indicated. 

 
 2.4 EQUIPMENT INSULATION MATERIALS 
 
  A. Flexible Fiberglass Equipment Insulation.  ASTM C 553, Type I, Class B-6 (3 

pounds per cubic foot density). 
 
  B. Jacketing Material for Equipment Insulation.  Provide pre-sized glass cloth 

jacketing material, not less than 7.8 ounces per square yard, or metal jacket at 
installer's option, except as otherwise indicated. 

 
  C. Equipment Insulation Compounds.  Provide tapes, adhesives, cements, sealers, 

mastics and protective finishes as recommended by insulation manufacturer for 
applications indicated. 

 
  D. Equipment Insulation Accessories.  Provide staples, bands, wire, wire netting, 

tape, corner angles, anchors and stud pins as recommended by insulation 
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manufacturer for applications indicated. 
 
PART 3 - EXECUTION  
 
 3.1 GENERAL 
 
  A. Inspection.  Examine areas and conditions under which insulation is to be 

installed.  Do not proceed with work until unsatisfactory conditions have been 
corrected in manner acceptable to installer. 

 
  B.  Coordination.  Install insulation subsequent to installation of any heat tracing, 

painting, testing, and acceptance of tests. 
 
 3.2 PIPING INSULATION 
 
  A. Insulation Omitted.  Omit insulation on chrome plated exposed piping (except 

for handicapped fixtures), air chambers, unions, strainers, check valves, balance 
cocks, flow regulators, drain lines from water coolers, drainage piping located in 
crawl spaces or tunnels, buried piping, fire protection piping, and pre-insulated 
equipment. 

 
  B. Cold Piping, Plumbing 
 
   1. Application Requirements.  Insulate the following cold plumbing piping 

systems: 
 
    a. Potable cold water piping. 
    b. Plumbing vents within 6 lineal feet of roof outlet. 
 
   2. Insulate each piping system specified above with one of the following 

types and thicknesses of insulation: 
 
    a. Fiberglass.  1 inch thickness. 
 
  C. Hot Piping 
 
   1. Application Requirements.  Insulate the following hot plumbing piping 

systems: 
 
    a. Potable hot water piping. 
    b. Hot drain piping (where indicated). 
 
   2. Insulate each piping system specified above with one of the following 

types and thicknesses of insulation. 
 
    a. Fiberglass.  1 inch thick for pipe sizes up to and including 

6 inches, 1 1/2 inches thick for pipe sizes over 6 inches. 
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D. Process Piping 
 
1. Application Requirements.  Insulate exposed interior process piping, 

where indicated on the plans, unless noted otherwise, with the following: 
 
a.   Elastomeric, close cell, foam insulation. 
b.   PVC jacketing. 

 
 3.3 INSTALLATION OF PIPING INSULATION 
 
  A. General.  Install insulation products in accordance with manufacturer's written 

instructions, and in accordance with recognized industry practices to ensure that 
insulation serves its intended purpose. 

 
  B. Sequence of Work.  Install insulation on pipe systems subsequent to installation 

of heat tracing, painting, testing, and acceptance of tests. 
 
  C. Surfaces.  Install insulation materials with smooth and even surfaces.  Insulate 

each continuous run of piping with full length units of insulation, with a single 
cut piece to complete run.  Do not use cut pieces or scraps abutting each other. 

 
  D. Joints.  Clean and dry pipe surfaces prior to insulating.  Butt insulation joints 

firmly together to ensure a complete and tight fit over surfaces to be covered. 
 
  E. Vapor Barrier.  Maintain integrity of vapor barrier jackets on pipe insulation, 

and protect to prevent puncture or other damage. 
 
  F. Valves and Fittings.  Cover valves, fittings and similar items in each piping 

system with equivalent thickness and composition of insulation as applied to 
adjoining pipe run.  Install factory molded, precut or job fabricated units (at 
installer's option) except where specific form or type is indicated. 

 
  G. Structural Penetrations.  Extend piping insulation without interruption through 

walls, floors and similar piping penetrations, except where otherwise indicated. 
 
  H. Hangers.  Butt pipe insulation against pipe hanger insulation inserts.  For hot 

pipes, apply 3 inches wide vapor barrier tape or band over the butt joints.  For 
cold piping apply wet coat of vapor barrier lap cement on butt joints and seal 
joints with 3 inches wide vapor barrier tape or band. 

  
 3.6 PROTECTION AND REPLACEMENT 
 
  A. Replacement.  Replace damaged insulation which cannot be repaired 

satisfactorily, including units with vapor barrier damage and moisture saturated 
units. 

 
  B. Protection.  Insulation Installer shall advise Contractor of required protection for 

insulation work during remainder of construction period, to avoid damage and 
deterioration. 

 
 END OF SECTION 
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SECTION 26 00 01 
 

BASIC ELECTRICAL REQUIREMENTS 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 01 31 19, "Project Meetings." 
2. Section 01 33 00, "Submittals." 
3. Section 01 50 00, "Temporary Construction Facilities." 
4. Section 01 60 00, "Materials and Equipment." 
5. Section 01 79 00, "Start-up, Demonstration, and Training." 
6. Section 26 00 02, "Basic Electrical Materials and Methods." 

 
1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
implement the following general administrative and procedural requirements in 
accordance with the plans and as specified herein. 

B. Extent of Work.  Work under this Contract consists of furnishing, installing, 
testing, and guaranteeing of complete electrical systems as shown on the 
drawings and as specified in Division 26.  Connect and place all wired 
equipment in proper working order.  Refer to the plans and specifications for 
work included in this Contract.  Some general guidelines to coordinating work 
between Division 26 and Divisions 40 and 44 are as follows: 

1. Division 26 includes all 3-phase power for plant equipment provided 
under Divisions 40 and 44.  The instrumentation and control system as 
specified in Division 40 wiring and interior raceways is not work of 
Division 26.  Exterior raceways for the instrumentation and control 
system are part of Division 26 work to the extent shown on the plans.  
Field wiring for plant equipment is work of Division 26.  All Division 26 
work for Division 40 and 44 equipment is shown on the plans. 

2. No generalities regarding the coordination of work with the work of 
Divisions other than 40 and 44 can be made.  See the plans for the extent 
of these requirements for Division 26 work. 

 
C. Temporary Utilities.  Temporary utilities and connections include the 

following: 

1. Engage the local utility company for temporary electric service. 
2. Temporary telephones for the Engineer/Architect's field office. 
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3. Temporary lighting to provide adequate illumination of work areas and 
security. 

4. Temporary power and connections to maintain existing equipment in 
operation and to permit operation of new equipment as construction 
progresses. 

5. The monthly construction power cost shall be shared by each Contractor 
in proportion to use. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work in compliance with applicable 
requirements of governing agencies having jurisdiction and in accordance with 
these plans and as specified herein. 

1. All work shall be installed in full accordance with the latest edition of 
the National Electrical Code (NEC) as prepared and published by the 
National Fire Protection Association (NFPA) and any applicable local or 
state codes.  All electrical equipment shall be listed and labeled by 
Underwriters' Laboratories, Inc. (UL) or any approved independent 
nationally recognized electrical testing laboratory where such standards 
exist.  Optionally, in lieu of such listing and labeling, equipment 
preapproved by the Electrical Inspector may be supplied. Wherever UL 
compliance is mentioned in the specifications, the above alternatives 
shall be understood to apply to all listing and labeling requirements.  
This does not preempt or replace the specifications or replace the 
approval process.  All service switches/circuit breakers shall be labeled 
as outlined above for service entrance duty. 

2. Comply with the requirements of NFPA Code 241 "Standards for 
Safeguarding Construction, Alteration, and Demolition Operations," the 
American National Standards Institute (ANSI) A10 Series standards for 
"Safety Requirements for Construction and Demolition," and the 
National Electrical Contractors Association (NECA) National Joint 
Guideline NJG-6 "Temporary Job Utilities and Services." 

 
B. Permits and Regulations.  Obtain all permits and inspections required by laws, 

ordinances, rules, regulations, and public authority having jurisdiction; obtain 
certificates of such inspections and submit same; and pay all fees, charges, and 
expenses in connection therewith.  Furnish to the Owner a certificate of final 
inspection from the proper authority prior to final payment.  Obtain and pay for 
easements required to bring temporary utilities to the site, where the Owner's 
easement cannot be utilized for that purpose. 

1.4 SUBMITTALS 

A. General.  Follow the procedures specified in Section 01 33 00, "Submittals," 
and in addition, prepare and submit a complete submittal list.  The submittal list 
shall include all submittal items covered in the Division 26 specification 
sections.  In addition, the submittal list shall contain dates for all items to be 
submitted and shall accompany the first submittal.  The submittal list shall be 
coordinated with the construction schedule and shall clearly show such 
coordination. 
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B. Shop Drawings.  Submit shop drawings for review for compliance with the 
Contract Documents.  Shop drawings shall identify the specific equipment and 
material being supplied; the location on the project where it is to be used; the 
quantity being supplied; and all accessories, dimensions, descriptions, mounting 
and connection details, wiring diagrams, elementary control diagrams, 
equipment interface diagrams, and any other information necessary to determine 
compliance with the plans and specifications.  Typical shop drawing review will 
require 10 working days following receipt of all information necessary to 
determine compliance with the plans and specifications.  If the submittal 
schedule or actual submittal contains too large a quantity to allow a 10-day 
turnaround, the Contractor will be so informed as early as possible.  The added 
number of days required for review will be determined at that time.  Fabrication 
and installation shall be in accordance with the approved shop drawings.  
Products submitted as substitutions shall be clearly marked as such in the 
submittal.  Please see general and supplemental conditions for further 
requirements for substitutions. 

1. Increase, by the quantity listed below, the number of electrical-related 
shop drawings, product data, and samples submitted, to allow for 
distribution plus two copies of each submittal which will be retained by 
the Engineer/Architect. 

 
a. Shop Drawings - Initial Submittal.  One additional blue or black 

line print. 
b. Shop Drawings - Final Submittal.  One additional blue or black 

line print. 
c. Product Data.  One additional copy of each item. 
d. Samples.  One additional for each item. 

 
    Additional copies may be required by individual sections of these 

specifications. 
 

C. Permits and Easements.  Submit copies of reports, permits, and easements 
necessary for installation, use, and operation. 

D. Test Reports.  Submit copies of reports of tests, inspections, and meter readings 
as specified.  Tests, inspections, and meter readings shall be performed using the 
Contractor's temporary power source unless otherwise specified. 

E. Coordination Drawings 

1. Prepare and submit prior to commencing such work coordination 
drawings in accordance with Division 1 section "Project Coordination" 
to a scale of 1/4" = 1'-0" or larger; detailing major elements, 
components, and systems of electrical equipment and materials in 
relationship with other systems, installations, and building components.  
Indicate locations where space is limited for installation and access and 
where sequencing and coordination of installations are of importance to 
the efficient flow of the work, including (but not necessarily limited to) 
the following: 
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a. Indicate the proposed locations of major raceway systems, 
equipment, and materials.  Include the following: 

 
1) Clearances for servicing equipment, including space for 

equipment disassembly required for periodic 
maintenance. 

2) Exterior wall and foundation penetrations. 
3) Fire rated wall and floor penetrations. 
4) Equipment connections and support details.  

Demonstrate evidence of dimensional coordination. 
5) Sizes and location of concrete pads and bases. 

 
b. Indicate scheduling, sequencing, movement, and positioning of 

large equipment into the building during construction. 
 

c. Prepare floor plans, elevations, and details to indicate 
penetrations in floors, walls, and ceilings and their relationship 
to other penetrations and installations. 

 
F. Operation and Maintenance Manuals 

1. Prepare maintenance manuals in accordance with Section 01 79 00, 
"Start-up, Demonstration, and Training". Compile and assemble the 
operation and maintenance data of equipment specified in Division 26 
into a separate set of vinyl covered three ring binders, tabulated and 
indexed for easy reference.  Data shall clearly indicate only provided 
options and accessories. 

 
2. In addition to the requirements specified in Division 1, include the 

following information for equipment items: 
 

a. Description of function, normal operating characteristics and 
limitations, performance curves, engineering data and tests, and 
complete nomenclature and commercial numbers of replacement 
parts. 

b. Manufacturer's printed operating procedures to include start-up, 
break-in, and routine and normal operating instructions; 
regulation, control, stopping, shutdown, and emergency 
instructions; and summer and winter operating instructions. 

c. Maintenance procedures for routine preventative maintenance 
and troubleshooting; disassembly, repair, and reassembly; 
aligning and adjusting instructions. 

d. Servicing instructions and lubrication charts and schedules. 
e. Spare parts list as required by individual Division 26 sections. 

 
1.5 JOB CONDITIONS 

A. Coordination.  Coordinate with other trades to prevent delays, omissions, or 
errors. 
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B. Scheduling.  It is mandatory that the facility be maintained in operation during 
construction and that periods of shutdown due to "line changeovers," etc., are 
held to a minimum.  These outages must be scheduled with and have the 
concurrence of the Engineer/Architect and the Owner.  Further, it is mandatory 
that the completion of various stages of the electrical work coincide with the 
other phases of construction to maintain present and permit operation of new 
installations as construction progresses. 

C. Controls and Wiring.  Furnish and install controls and wiring as specified 
under the electrical contract based on the ratings and horsepowers shown on the 
plans.  The general, heating, ventilating, and air conditioning (HVAC), and 
plumbing contractors shall verify the rating and horsepower of the equipment 
they propose to furnish and shall provide for any necessary electrical changes to 
accommodate the equipment furnished at no change in contract price. 

 
D. Controls and Wiring.  Verify the rating and the horsepower of the equipment 

you propose to furnish and provide for any necessary electrical changes to 
accommodate the equipment furnished at no change in contract price. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Delivery.  Deliver products to the project identified with names, model numbers, 
types, grades, compliance labels, and other information needed for identification. 

1.7 SPECIAL WARRANTY 

A. General.  Compile and assemble the warranties specified in Division 26 into a 
separate set of vinyl-covered three-ring binders, tabulated and indexed for easy 
reference. 

1. Provide complete warranty information for each item.  Information to 
include: 

 
a. Product or equipment list. 
b. Date of beginning of warranty or bond. 
c. Duration of warranty or bond. 
d. Names, addresses, and telephone numbers and procedures for 

filing a claim and obtaining warranty services. 
 

1.8 DEFINITIONS 

A. Finished Areas.  In general, areas with carpet or tile floors, lay-in or fixed 
ceiling tile, special architectural ceiling treatment, or tiled, plastered, or paneled 
walls shall be considered finished areas. 

B. Interior.  For the purposes of this specification, interior is any area within the 
boundaries of the foundation of any building or within the superstructure of 
other structures not classified as a building. 
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C. Hazardous (Classified) Areas.  Hazardous (classified) areas are designated on 
the drawings in conformance with the NEC.  All equipment and the installation 
shall conform to requirements for installation in the designated hazardous area as 
described in Articles 500, 501, 502, and 504 of the NEC. 

 
1.9 FAULT CURRENT, COORDINATION, AND SELECTIVITY STUDY 

A. General.  Provide three copies of a written, detailed, documented selective 
power distribution system report showing fault currents available using log-log 
graphical representation.  The report shall be stamped by a Registered 
Professional Electrical Engineer.  Base the report upon data compiled from the 
actual equipment installed.  Submit the report for review for compliance prior to 
project closeout.  As a minimum, include the following in the report. 

1. Overall system description and diagrams. 
 

2. System selectivity under fault and other overload conditions. 
 

3. Ground fault system operation and selectivity. 
 

4. Tabularized ratings and settings of protection devices verified by 
electrical testing to ensure coordination and selectivity. 

 
a. Momentary and interrupting ratings. 
b. Relays and shunt trip devices. 
c. Fuses. 
d. Circuit breakers. 

 
5. Calculated fault currents for at least one feeder/branch circuit from each 

motor control center and between each switchboard, switchgear, and 
motor control center. 

 
6. Equipment and conductor damage curves. 

 
7. Pick up and time current characteristics. 

 
8. Short circuit data. 

 
9. Detailed description of test procedures. 

 
10. Design calculations. 

 
11. Description of compatibility with the existing system. 

 
PART 2 - PRODUCTS 

2.1 TEMPORARY ELECTRICAL EQUIPMENT 

A. General.  Provide new materials and equipment for temporary services and 
facilities; if acceptable, you may use used materials and equipment that are 
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undamaged.  Provide materials and equipment that are suitable for the intended 
use. 

1. Provide weathertight, grounded temporary electrical distribution system, 
with ground fault circuit interrupters and ground fault interrupter 
features of proper types, sizes, electrical ratings, and characteristics to 
fulfill project requirements.  Provide overcurrent protective devices at 
main distribution panel for power and light circuitry.  Provide 
disconnects for equipment circuits. 

2. Provide circuits of proper sizes, characteristics, and ratings for each use 
indicated.  Provide rigid steel conduit to protect wiring on grade, floors, 
decks, or other areas exposed to possible damage.  Provide 20 ampere, 
four gang receptacle outlets, equipped with ground fault circuit 
interrupters, reset button and pilot light, spaced so that a 100 foot 
extension cord can reach each area of work.  Use only grounded 
extension cords; use "hard service" cords where exposed to abrasion and 
traffic.  Provide warning signs at power outlets that are other than 120 
volt.  Provide outlets of proper National Electrical Manufacturers 
Association (NEMA) configuration to prevent insertion of 120 volt 
plugs into higher voltage outlets. 

3. Provide general service incandescent lamps of wattage required for 
adequate illumination.  Protect lamps with guard cages or tempered glass 
enclosures, where exposed to breakage.  Provide exterior type fixtures 
where exposed to weather or moisture.  Provide local switching to allow 
lights to be turned off in patterns to conserve energy. 

 
PART 3 - EXECUTION 

3.1 EXAMINATION 

A. General.  Sequence, coordinate, and integrate the various elements of electrical 
systems, materials, and equipment.  Comply with the following requirements: 

1. Coordinate electrical systems, equipment, and materials installation with 
other building components. 

2. Verify all dimensions by field measurements. 
3. Arrange for chases, slots, and openings in other building components 

during progress of construction, to allow for electrical installations. 
 

3.2 PREPARATION 

A. Rough-In 

1. Verify final locations for rough-ins with field measurements and with 
the requirements of the actual equipment to be connected. 

2. Refer to equipment specifications specified elsewhere for rough-in 
requirements. 
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B. Coordination 

1. Coordinate the installation of required supporting devices and sleeves to 
be set in poured-in-place concrete or supported from or on other 
structural components, as they are constructed. 

2. Coordinate connection of electrical systems with exterior underground 
and overhead utilities and services.  Comply with requirements of 
governing regulations, franchised service companies, and controlling 
agencies. Provide required connection for each service and place each in 
proper operating order. 

3. Sequence, coordinate, and integrate installations of electrical materials 
and equipment for efficient flow of the work.  Give particular attention 
to large equipment requiring positioning prior to closing in the building 
and equipment which must be placed in service before further 
construction can take place. 

 
C. Clearance.  Where mounting heights are not detailed or dimensioned, install 

systems, materials, and equipment to provide the maximum headroom possible. 

3.3 INSTALLATION 

A. General.  Install systems, materials, and equipment to conform with submittal 
data, including coordination drawings, to greatest extent possible.  Conform to 
arrangements indicated by the Contract Documents, recognizing that portions of 
the work are shown only in diagrammatic form.  Where coordination 
requirements conflict with individual system requirements, refer conflict to the 
Engineer/Architect before final placement. 

1. Install systems, materials, and equipment level and plumb, parallel and 
perpendicular to other building systems and components, where installed 
exposed in finished spaces. 

2. Install electrical equipment to facilitate servicing, maintenance, and 
repair or replacement of equipment components.  As much as practical, 
connect equipment for ease of disconnecting, with minimum of 
interference with other installations. 

3. Install systems, materials, and equipment giving right-of-way priority to 
systems required to be installed at a specified slope. 

 
B. Temporary Electric.  Provide temporary electric.  Use qualified tradesman for 

installation.  Locate temporary services and facilities where they will serve the 
project adequately and result in minimum interference with the work.  Connect 
the service to the local utility company's temporary power source in the manner 
directed by the utility company officials.  Install temporary lighting to fulfill 
security and protection requirements, without having to operate the entire 
temporary lighting system.  Inspect and test the temporary electric service before 
placing in use.  Arrange for inspections and test and obtain permits for use.  
Provide temporary electrical connections when first needed to avoid delay in the 
work.  Maintain, expand, and modify temporary connections as needed.  Remove 
temporary electrical service and connections promptly when need has ended, or 
when replaced by use of a permanent facility.  Complete, or if necessary, restore 
permanent work delayed because of interference with the temporary service or 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*10/29/19 26 00 01 - Page 9 of 11 
CC:cc 

facility.  Repair damaged work, clean exposed surfaces, and replace work which 
cannot be repaired.  At substantial completion, clean and renovate permanent 
services and facilities that have been used to provide temporary services and 
facilities during the construction period. 

3.4 CUTTING AND PATCHING 

A. General.  Perform cutting and patching in accordance with the General 
Conditions and the following requirements: 

1. Perform cutting, fitting, and patching of electrical equipment and 
materials required to: 

 
a. Uncover work to provide for installation of ill-timed work. 
b. Remove and replace defective work. 
c. Remove and replace work not conforming to requirements of the 

Contract Documents. 
d. Remove samples of installed work as specified for testing. 
e. Install equipment and materials in existing structures. 
f. Upon written instructions from the Engineer/Architect, uncover 

and restore work to provide for the Engineer/Architect 
observation of concealed work. 

 
2. Cut, remove, and legally dispose of selected electrical equipment, 

components, and materials as indicated, including, but not limited to, 
removal of electrical items indicated to be removed and items made 
obsolete by the new work.  Existing electrical items not indicated to be 
reused are to be removed. 

 
3. Protect the structure, furnishings, finishes, and adjacent materials not 

indicated or scheduled to be removed. 
 

4. Provide and maintain temporary partitions or dust barriers adequate to 
prevent the spread of dust and dirt to adjacent areas. 

 
5. Patch new or existing finished surfaces or building components which 

are disturbed by electrical installations.  Use new matching materials.  
 

B. Openings, Penetrations, and Inserts.  Provide all openings required for the 
work.  Make penetrations through walls and floors by core drilling.  Seal 
openings after the installation of raceways, wire, or cable as specified in Section 
26 05 29. 

1. Core drill with the required size drill.  Visually inspect the opposite side 
of the wall or the floor prior to drilling to verify that utilities and other 
in-place items will not be damaged by drilling operations.  Rope off 
areas on the floor below the drilling location and post required warning 
signs. 

2. Drilled penetrations shall be of adequate size to permit installation of 
seals in the space between penetrating items and core sides, and the 
spaces between penetrating items. 
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3. All chases, sleeves, inserts for hangers, supports, and fastenings should 
be located in advance of new construction in order to minimize 
interferences. 

 
3.5 ELECTRICAL DEMOLITION 

A. Existing Conduit Location 

1. In existing structures at this project, there is electrical conduit embedded 
in concrete.  Attempt to locate and mark the existence of any conduit 
embedded in areas where, as part of this Contract, the concrete is to be 
drilled or cut into for any purpose. 

2. Use every available means possible to attempt to locate existing conduit. 
Whenever a hole is to be cut into an existing slab, wall, or other 
structural concrete, X-ray that area prior to drilling to show the locations 
of conduits. 

 
B. Removal and Relocation of Existing Electrical Apparatus 

1. Remove and store or relocate all existing electrical apparatus as shown 
on the drawings, as specified herein, or as necessary for the completion 
of this Contract except where specifically called for to be included under 
another section of the Contract.  Verify existing conditions, dimensions, 
locations, quantities, etc., associated with the removal and relocation of 
electrical apparatus.  In addition, verify and identify the existing circuits 
associated with the removal and relocation of electrical apparatus.  
Failure to review the Contract Documents and verify the existing 
conditions shall not be sufficient cause to warrant a change in contract 
after contract award. 

 
2. Where existing electrical equipment, including lighting fixtures, is 

shown to be removed, remove the existing branch wiring. 
 

a. Wiring removal shall extend to the branch disconnect or to the 
next piece of utilization equipment. 

b. Where new or existing equipment is to be reinstalled, the wiring 
shall be temporarily terminated. 

 
3. Where part of the existing equipment on a branch circuit is to be 

disconnected, the circuit shall be de-energized only long enough to 
disconnect the equipment and terminate the wiring that is to remain. 

 
4. All equipment and major lengths of wiring retired and removed shall 

remain the property of the Owner unless shown or directed otherwise 
and shall be placed in storage on the site by the Contractor where 
ordered. 

 
5. When pumps, motors, or other apparatus are being removed under other 

sections of this Contract, all electrical wiring, conduit, boxes, and related 
equipment shall be completely removed under Division 26. 
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6. Removal of all equipment shall include the removal of all accessories 
incidental to the major units.  Where wiring is removed from conduit and 
boxes, the accessible conduit and boxes shall also be removed. 

 
7. When the Contract is complete, no piece of electrical equipment shall 

remain installed that is not in service unless otherwise ordered. 
 

8. Where electrical conduit, boxes, or appurtenances are embedded in walls 
or slabs, and wires, wiring devices, fixtures, or other apparatus is 
removed from these embedded items, the conduits shall be cut off flush 
with the surface and plugged with masonry to a smooth surface and the 
boxes and other appurtenances covered with suitable approved stainless 
steel cover plates.  The cover plates shall have stainless steel fasteners. 

 
9. Electrical equipment or components, supported by materials or 

equipment being removed under this or other Divisions in this Contract, 
shall be temporarily supported during the demolition process and then 
properly and permanently resupported prior to the conclusion of this 
Contract.  All supports shall meet all the applicable requirements of this 
Division. 

 
10. Any electrical equipment or components damaged during the 

performance of this Contract shall be replaced or repaired to a "like 
new" condition in accordance with the requirements of this Division. 

 
3.6 CLEANING 

A. General.  When all work is completed and has been tested and accepted by the 
Engineer/Architect, clean all light fixtures, equipment, and exposed surfaces that 
have been directly affected by this work.  At all times keep the premises in a neat 
and orderly condition, and at the completion of the work properly clean up and 
remove from the site any excess materials. 

3.7 DEMONSTRATION 

A. General.  Perform a 30-day operational demonstration of the complete electrical 
system.  Do not begin the 30-day operational demonstration until all field tests 
are completed and all problems and defects encountered during the field test 
have been corrected. 

B. System Acceptance.  System acceptance shall not occur until the entire 
electrical system has performed as a functioning unit continuously for 
30 consecutive days.  Failure of any component or required feature shall require 
a restart of the 30-day operational demonstration until 30 consecutive days of 
continuous operation have been completed. 

C. Staffing.  Provide the services of qualified service technician for the duration of 
the 30-day operational demonstration.  The service technician shall be on call 24 
hours per day, 7 days a week. 

 END OF SECTION 
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SECTION 26 00 02 
 

BASIC ELECTRICAL MATERIALS AND METHODS 
 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 02 41 00, "Demolition." 
2. Section 26 00 01, "Basic Electrical Requirements." 

 
1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to 
provide basic electrical materials in accordance with the plans and as specified 
herein. 

B. Applications.  This section includes limited scope general construction materials 
and methods for application with electrical installations as follows: 

1. Excavation for underground utilities and services, including 
underground raceways, vaults, and equipment. 

2. Miscellaneous metals for support of electrical materials and equipment. 
3. Wood grounds, nailers, blocking, fasteners, and anchorage for support of 

electrical materials and equipment. 
4. Concrete used for outdoor equipment pads, pole base foundations, pipe 

supports, and housekeeping pads for all floor-mounted equipment 
including but not limited to motor control centers, switchboards, and 
transformers, and freestanding motor controllers, switches, circuit 
breakers, and custom panels. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work associated with basic electrical 
materials in compliance with applicable requirements of governing agencies 
having jurisdiction and in accordance with these plans and as specified herein.  
Where provisions of the pertinent codes and standards conflict with this 
specification, the more stringent provision shall govern. 

1. American Institute of Steel Construction (AISC) "Specifications for the 
Design, Fabrication, and Erection of Structural Steel for Buildings." 

2. American Welding Society (AWS) D1.1 "Structural Welding Code - 
Steel." 

3. National Electrical Code (NEC). 
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B. Qualifications 

1. Installer Qualifications.  Engage an experienced installer (Journeyman or 
above) for the installation. 

 
2. Qualify welding processes and welding operators in accordance with 

AWS D1.1 "Structural Welding Code - Steel." 
 

a. Certify that each welder has satisfactorily passed AWS 
qualification tests for welding processes involved and, if 
pertinent, has undergone recertification. 

 
1.4 SUBMITTALS 

A. Shop Drawings.  Shop drawings detailing fabrication and installation for metal 
fabrications and wood supports, and anchorage for electrical materials and 
equipment. 

B. Certificates.  Welder certificates, signed by Contractor, certifying that welders 
comply with requirements specified under "Quality Assurance" article of this 
section. 

1.5 JOB CONDITIONS 

A. Coordination.  Coordinate with other trades to prevent delays, omissions, or 
errors. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Storage and Handling.  Store and handle materials in compliance with the 
manufacturer's recommendations to prevent their deterioration and damage. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS 

2.1 MATERIALS 

A. Miscellaneous Metals and Reinforcing Materials 

1. Provide steel plates, shapes, bars, and bar grating conforming to 
American Society for Testing and Materials (ASTM) A 36. 

2. Provide cold formed steel tubing conforming to ASTM A 500. 
3. Provide hot rolled steel tubing conforming to ASTM A 501. 
4. Provide steel pipe conforming to ASTM A 53, Schedule 40, welded. 
5. Provide nonshrink, nonmetallic grout which is premixed, factory 

packaged, nonstaining, noncorrosive, nongaseous grout, recommended 
for interior and exterior applications. 
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6. Provide fasteners which are zinc-coated, type, grade, and class as 
required. 

7. Provide deformed reinforcing bars conforming to ASTM A 615, Grade 
40 or 60, unless otherwise indicated. 

8. Provide reinforcing materials with size and placement as shown on the 
plans. 

9. Provide welded wire fabric conforming to ASTM A 185. 
 

B. Miscellaneous Lumber 

1. Provide framing materials which are Standard Grade, light framing size 
lumber of any species.  Number 3 Common or Standard Grade boards 
complying with West Coast Lumber Inspection Bureau (WCLIB) or 
American Wood Preservers Association (AWPA) rules, or Number 3 
boards complying with Southern Pine Inspection Bureau (SPIB) rules.  
Lumber shall be preservative treated in accordance with AWPA LP-2 
and kiln dried to a moisture content of not more than 19 percent.  

2. Provide construction panels which are plywood panels; American 
Plywood Association (APA) C-D PLUGGED INT, with exterior glue; 
thickness as indicated, or if not indicated, not less than 15/32 inch. 

 
C. Concrete 

1. Provide concrete as specified in Section 03 30 00, "Cast-in-Place 
Concrete." 

 
PART 3 - EXECUTION 

3.1 EXAMINATION 

A. General.  Prior to all work of this section, carefully inspect the installed work of 
all other trades and verify that all such work is complete to the point where this 
installation may properly commence. 

1. Field-verify all locations and dimensions to ensure that the equipment 
will be properly located, readily accessible, and installed in accordance 
with all pertinent codes and regulations, the Contract Documents, and 
the referenced standards. 

2. The work shall be carefully laid out in advance, and where cutting, 
drilling, etc., of floors, walls, ceilings, or other surfaces is necessary for 
the proper installation, this work shall be carefully done, and any 
damage to building, piping, or equipment shall be repaired by skilled 
mechanics of the trades involved at no additional cost to the Owner. 

3. In the event any discrepancies are discovered, immediately notify the 
Engineer/Architect in writing.  Do not proceed with installation in areas 
of discrepancy until all such discrepancies have been fully resolved. 

 
3.2 ERECTION 

A. Erection of Metal Supports and Anchorage 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*1/13/2020 26 00 02 - Page 4 of 4 
CC:cc 

1. Cut, fit, and place miscellaneous metal fabrications accurately in 
location, alignment, and elevation to support and anchor electrical 
materials and equipment. 

2. Provide field welding which complies with AWS "Structural Welding 
Code." 

 
B. Erection of Wood Supports and Anchorage 

1. Cut, fit, and place wood grounds, nailers, blocking, and anchorage 
accurately in location, alignment, and elevation to support and anchor 
electrical materials and equipment. 

2. Select fastener sizes that will not penetrate members where opposite side 
will be exposed to view or will receive finish materials.  Make tight 
connections between members.  Install fasteners without splitting wood 
members. 

3. Attach to substrates as required to support applied loads. 
 

3.3 INSTALLATION 

A. Concrete.  Install concrete in accordance the plans and as specified herein. 

1. Strength, Spacing, and Placement of Equipment Housekeeping Pads.  
Provide a housekeeping pad for all floor mounted equipment unless 
noted otherwise. Fabricate pad as follows: 

 
a. Coordinate size of housekeeping pad with actual equipment 

provided. Fabricate base 4 inches larger in both directions than 
the overall dimensions of the supported equipment. 

b. Form concrete pads with framing lumber with form release 
compounds.  Provide 1-inch chamfer on top edge and corners of 
pad. 

c. Install reinforcing bars and place anchor bolts and sleeves to 
facilitate securing equipment. 

 
 
END OF SECTION 
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SECTION 26 05 12 
 

WIRE, CABLES, AND CONNECTORS 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to this 
section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 23, "Communication and Signal Cables." 
4. Section 26 05 34, "Cabinets, Boxes, and Fittings." 

 
1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to install 
wires, cables, and connectors in accordance with the plans and as specified 
herein. 

B. Miscellaneous.  This section includes wires, cables, and connectors for power, 
lighting, signal, control, and related systems rated 600 volts and less. 

1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work associated with wires, cables, and 
connectors in compliance with applicable requirements of governing agencies 
having jurisdiction and in accordance with these plans and as specified herein. 

1. National Fire Protection Association (NFPA) 70, "National Electrical 
Code (NEC)." 

 
2. Underwriters' Laboratories, Inc. (UL) Compliance.  Provide components 

which are listed and labeled by UL under the following standards. 
 

a. UL Standard 83  Thermoplastic Insulated Wires and 
Cables. 

b. UL Standard 486A Wire Connectors and Soldering Lugs for 
Use with Copper Conductors. 

c. d. UL Standard 854 Service Entrance Cable. 
 

3. National Electrical Manufacturers Association/Insulated Cable Engineers 
Association (NEMA/ICEA) Compliance.  Provide components which 
comply with the following standards: 
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a. WC-70  Nonshielded 0-2 kV Cables. 

 
4. Institute of Electrical and Electronics Engineers (IEEE) Compliance.  

Provide components which comply with the following standards: 
 

a. Standard 82 Test Procedure for Impulse Voltage Tests on 
Insulated Conductors. 

 
1.4 SUBMITTALS 

A. General.  Furnish manufacturer's product data, test reports, and materials 
certifications as required. 

B. Submittals.  Submit the following in accordance with Conditions of Contract 
and Division 1 specification sections: 

1. Product data for electrical wires, cables, and connectors. 
2. Product data for Megger insulation testing instrument. 
3. Report sheets for Megger testing. 

 
1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver wire and cable properly packaged in factory-fabricated-type 
containers, or wound on NEMA specified type wire and cable reels. 

B. Store wire and cable in clean dry space in original containers.  Protect products 
from weather, damaging fumes, construction debris, and traffic. 

C. Handle wire and cable carefully to avoid abrading, puncturing, and tearing wire 
and cable insulation and sheathing.  Ensure that dielectric resistance integrity of 
wires/cables is maintained. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS  

2.1 MATERIALS 

A. Wires and Cables 

1. Provide electrical wires and cables of manufacturer's standard materials 
as indicated by published product information designed and constructed 
as recommended by manufacturer for a complete installation, and for 
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application indicated.  Except as otherwise indicated, provide copper 
conductors with conductivity of not less than 98 percent at 20 degrees 
Celsius (° C.) (68 degrees Fahrenheit [° F.]). 

 
2. Provide factory-fabricated wires of sizes, ampacity ratings, and materials 

for applications and services indicated.  Where not indicated, provide 
proper wire selection as determined by Installer to comply with project's 
installation requirements, and NEC and NEMA standards.  Select from 
the following UL types those wires with construction features which 
fulfill project requirements: 

 
a. Provide Type RHW for dry and wet locations, maximum 

operating temperature 75° C. (167° F.).  Insulation, moisture and 
heat resistant cross linked polyethylene; conductor, annealed 
copper. 

b. Provide Type XHHW for dry locations, maximum operating 
temperature 90° C. (194° F.).  Insulation, flame retardant, cross 
linked polyethylene; conductor, annealed copper. 

c. Provide Type THW for dry and wet locations; maximum 
operating temperature 75° C. (167° F.).  Insulation, moisture and 
heat resistant, flame retardant thermoplastic; conductor, annealed 
copper. 

d. Provide Type THWN/THHN for dry and wet/damp locations; 
maximum operating temperature 75° C. (167° F.)/90° C. 
(194° F.).  Insulation flame retardant moisture and heat resistant 
thermoplastic; conductor annealed copper. 

 
3. Provide color coding for phase identification in accordance with 

requirements in Section 26 05 53, "Electrical Identification." 
 

a. Wiring and identification for emergency systems shall be in 
compliance with NEC Article 700-9. 

 
4. Conductor stranding shall be as follows: 

 
AWG kcmil Strands 

(RHW/THW) 
Strands 

(XHHW) 
Strands 

(THWN/THHN) 
No. 14 to No. 10 1 7 1 
No. 8 to No. 2 7 7 19 
No. 1 to No. 4/0 19 19 19 
250 to 500 37 37 37 
600 and above 61 61 61 

 
B. Variable-Frequency Drive (VFD) Cables 

1. Material.  Conductors shall be annealed copper, conforming to American 
Society for Testing and Materials (ASTM) B 3 and B 8 and have cross-
linked polyethylene (XLPE) insulation, meeting the requirements of UL 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*4/9/2020 26 05 12 - Page 4 of 7 
CC:cc 

Standard 44, suitable for use in wet and dry locations at a conductor 
temperature not exceeding 90° C.  Conductors shall be listed as either 
RHW-2 or XHHW-2. 

2. Conductor insulation thickness shall be at least 0.045 inches for No. 12 
and No. 10 AWG conductors and 0.060 inches for No. 8 through No. 2 
AWG conductors. 

3. Ground conductors shall be cabled with either one full-size insulated 
conductor or three bare conductors.  Where three conductors are used, 
the sum of the cross sectional areas of the ground conductors shall be 
equal to, or greater than, that of an equipment ground conductor sized 
according to NEC Table 250.122 for the overcurrent device as shown on 
the contract drawings protecting the VFD cable. 

4. Conductors shall be provided with either an overall aluminum foil 100 
percent shield covered by a tinned copper braid shield or a 5-mil-thick 
copper tape corrugated and longitudinally applied with a minimum 
overlap of 15 percent to form a 100 percent shield. 

5. The cable shall be provided with an overall polyvinyl chloride (PVC) 
jacket, UL 1277 listed as Type TC, Tray Cable. 

 
C. Connectors and Terminals 

1. General.  Provide UL-type factory-fabricated metal connectors and 
terminals of sizes, ampacity ratings, materials, types, and classes 
indicated. 

2. Twist-on Connectors.  Conforming to UL 486 C consisting of a tapered 
spring with insulated outer covering. 

3. Compression Connectors.  Tin plated copper.  Configuration shall be tee, 
in-line, etc., as required. 

4. Terminals.  Tin plated copper, compression locking fork tongue with 
insulated barrel. 

5. Compression Lugs.  Tin-plated copper, standard barrel, one hole or two 
hole as required. 

6. Pin Terminators.  Tin plated copper, compression, for wire sizes No. 18 
American Wire Gauge (AWG) to No. 8 AWG. 

7. Heat-Shrink Insulation.  Heat-shrinkable polyolefin with an internally 
applied adhesive watertight sealant. 

8. Motor Connection Kit.  Consisting of compression lugs bolted together, 
cloth tape cover, and heat shrink insulation. 

9. Splice Kit.  Consisting of compression connector and heat-shrink 
insulation. 

 
2.2 MANUFACTURERS 

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

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

a. American Insulated Wire Corp. 
b. General Cable Co 
c. The Okonite Co. 
d. Rome Cable Corp. 
e. Southwire Company. 

 
2. VFD Cable. 
 

a. Belden. 
b. Tamaqua Cable Products Corp. 
c. Or equal. 
 

3. Connectors and Terminals for Wires and Cable Conductors. 
 

a. AMP. 
b. Burndy Corporation. 
c. Grafoplast Wiremarkers, Inc. 
d. Ideal Industries, Inc. 
e. 3M Company 
f. O-Z/Gedney Co. 
g. Raychem. 
h. Square D Company. 
i. Thomas and Betts Corp. 

 
PART 3 - EXECUTION  

3.1 WIRE AND CABLE INSTALLATION 

A. Uses Permitted 

1. Install UL-Type THW or XHHW wiring in conduit for service entrance, 
power feeders, motor branch circuits, panelboard feeder circuits, and 
below grade or exterior control and metering circuits. 

2. Install UL-Type THWN/THHN wiring in conduit for branch circuits for 
lighting, receptacles, and interior control and metering circuits. 

3. Install VFD cables between VFDs and motors. 
 

B. Install electrical cables, wires, and connectors in compliance with NEC. 

C. Coordinate cable installation with other work. 

D. Pull conductors simultaneously where more than one is being installed in same 
raceway. Use UL listed pulling compound or lubricant, where necessary. 

E. Use pulling means including, fish tape, cable, rope, and basket weave wire/cable 
grips which will not damage cables or raceways.  Do not use rope hitches for 
pulling attachment to wire or cable. 
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F. Install exposed cable parallel and perpendicular to surfaces or exposed structural 
members, and follow surface contours, where possible. 

G. Power conductors shall be No. 12 AWG minimum.  Control conductors may be 
No. 14 AWG where circuit amperes and the NEC allow and when length does 
not pose a voltage drop problem. 

H. Conductors shall be sized such that voltage drop does not exceed 3 percent for 
branch circuits or 5 percent for feeder/branch circuit combination. 

I. Provide adequate length of conductors within electrical enclosures and train 
the conductors to terminal points with no excess.  Bundle multiple conductors, 
with conductors larger than No. 10 AWG cabled in individual circuits.  Make 
terminations so there is no bare conductor at the terminal. 

J. Install a maximum of three lighting circuits or three 20-ampere, 120-volt 
general-use receptacle circuits per conduit.  Install all other branch circuits and 
feeders in separate conduits unless otherwise noted. 

K. Provide a separate neutral for every branch circuit. 

3.2 CONNECTOR, TERMINAL, AND SPLICE INSTALLATION  

A. Uses Permitted 

1. Install twist-on connectors for lighting, communication, and receptacle 
branch circuits and utilization equipment only in size No. 8 AWG and 
smaller and only in finished areas. 

2. Install fork tongue terminals on control and metering conductors which 
connect to terminal blocks. 

3. Install motor connection kits on all polyphase induction motors. 
4. Install compression connectors and lugs for all other connections. 

 
B. Install service entrance conductors without splices.  Splice electrical 

equipment feeders only where shown or specifically approved.  Install control 
and metering conductors without splices. 

C. Install all compression connectors, splices, and lugs with a racheting tool 
which will not release until proper compression is achieved. 

D. Splices where permitted shall possess equivalent-or-better mechanical strength 
and insulation ratings than conductors being spliced.  Use splice and tap 
connectors which are compatible with conductor material. 

E. Tighten electrical connectors and terminals in accordance with manufacturer's 
published torque tightening values.  Where manufacturer's torquing requirements 
are not indicated, tighten connectors and terminals to comply with tightening 
torques specified in UL Standards 486A. 
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3.3 FIELD QUALITY CONTROL 

A. Test each electrical circuit after permanent cables are in place with terminators 
installed, but before cable or wire is connected to equipment or devices to 
demonstrate that each circuit is free from improper grounds and short circuits. 

B. Test by Megger test, the insulation resistance between phases and from each 
phase to ground for each of the following feeder and motor branch circuits: 

1. Motor control centers. 
2. Panelboards. 
3. Switchboards. 
4. Switchgear. 
5. Motors. 

 
C. The Megger testing shall be witnessed by the OWNER.  Notify the 

Engineer/Architect at least 48 hours in advance of testing. 

D. Measure the insulation resistance at 500 volts direct current (dc) with a hand-
cranked or motor-driven "Megger" insulation testing instrument.  Battery 
operated test instruments are not permitted.  Provide all test instruments. 

E. If any insulation resistance measures less than 50 megohms, consider the cable 
faulty with the cable failing the insulation test.  In moist environments, bag the 
ends of the cable to prevent a faulty Megger test. 

F. Any cable which fails the insulation tests or which fails when tested under full 
load conditions shall be replaced with new cable for the full length and retested. 
Accomplish corrective action and repeated tests at own expense. 

G. Maintain testing report sheets identifying each cable tested, what each feeder 
or motor branch circuit will be connected to, and the level of insulation resistance 
measured.  Test reports shall be signed by the tester, initialed by the 
Engineer/Architect and sent to the Engineer/Architect within 48 hours. 

H. Water-immersion Megger test every belowgrade service or feeder splice in the 
presence of the Engineer/Architect.  Immerse each splice in a grounded water 
immersion bath for 24 continuous hours prior to and during the test.  Criteria for 
failure shall be as described for cable above. 

 
 END OF SECTION 
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SECTION 26 05 23 
 

COMMUNICATION AND SIGNAL CABLES 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
work of this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 12, "Wires, Cables, and Connectors," for ordinary 

building wire that may sometimes be used for control or signal circuits. 
 

1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to furnish 
and install communication and signal cables in accordance with the plans and as 
specified herein. 

B. Cables and Accessories.  This section includes cables and connectors designed 
for and used in communication, control, data, and signal circuits including: 

1. Twinaxial cable. 
2. Shielded twisted pair cable. 
3. Unshielded twisted pair cable. 
4. Baluns and splitters. 
5. Signal cable terminals. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work in compliance with applicable 
requirements of governing agencies having jurisdiction and in accordance with 
these plans and as specified herein. 

B. Connected Equipment Manufacturer Approval.  Where cables specified in 
this section are used to provide signal paths for systems specified in other 
sections of these specifications or for systems furnished under other contracts, 
obtain review of the cable characteristics and approval for use with the 
connected system equipment by the connected equipment manufacturers. 

C. Electrical Component Standard.  Provide work complying with applicable 
requirements of National Fire Protection Association (NFPA) 70, "National 
Electrical Code (NEC)," and NFPA 262, “Standard Method of Test for Flame 
Travel and Smoke of Wires and Cables for Use in Air-Handling Spaces.” 
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D. Toxicity.  Comply with applicable codes and regulations regarding toxicity of 
combustion products of materials used in communication and signal cables. 

E. National Electrical Manufacturer's Association/Insulated Cable Engineers 
Association (NEMA/ICEA) Compliance.   Comply with NEMA/ICEA 
Standard Publication WC 70, “Nonshielded 0-2 kV Cables”; and WC 63.2, 
“Performance Standard for Coaxial Premise Data Communications Cables”. 

F. American Society for Testing and Materials (ASTM) Compliance.  Comply 
with applicable requirements of ASTM B 1, B 2, B 3, B 8, B 33, D 2219, and 
D 2220.  Provide copper conductors with conductivity of not less than 98 percent 
at 20 degrees Celsius (° C.) (68 degrees Fahrenheit [° F.]). 

G. Underwriters' Laboratories, Inc. (UL) Compliance.  Comply with applicable 
requirements of UL Standard 83, "Thermoplastic-Insulated Wires and Cables"; 
and UL 486 A, "Wire Connectors and Soldering Lugs for Use with Copper 
Conductors."  Provide products that are UL listed and labeled. 

H. Electronic Industries Alliance (EIA) Compliance.  Comply with EIA 
Standards EIA-230, "Color Marking of Thermoplastic Wire," EIA-258, 
"Semi-Flexible Air Dielectric Coaxial Cables and Connectors, 50 Ohms," and 
TIA/EIA-568A, "Commercial Building Telecommunications Cabling Standard." 

I. MIL-SPEC Compliance.  Comply with MIL-C-3093, "Telephone Cable; Inside 
Distribution Wiring," MIL-C-55021, "Twisted-Pair and Triplet Cables; Hookups 
General Specifications," MIL-C-17/28, "Radio Frequency Flexible Coaxial 
Cables, 50 Ohms," and MIL-C-17/29, "Radio Frequency Flexible Coaxial 
Cables, 75 Ohms." 

1.4 SUBMITTALS 

A. General.  Furnish manufacturer's product data, test reports, and material 
certifications as required. 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver wire and cable properly packaged in factory-fabricated-type 
containers, or wound on NEMA-specified-type wire and cable reels. 

B. Store wire and cable in clean dry space in original containers.  Protect 
products from weather, damaging fumes, construction debris, and traffic. 

C. Handle wire and cable carefully to avoid abrasing, puncturing, and tearing 
wire, cable insulation, and sheathing.  Ensure that dielectric resistance and 
characteristic impedance integrity of the cable are maintained. 
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1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2- PRODUCTS  

2.1 MATERIALS 

A. General.  Provide communication and signal cables of manufacturer's standard 
materials as indicated by published product information, designed and 
constructed as recommended by manufacturer, for a complete installation and for 
applications indicated. 

2.2 SIGNAL CABLES 

A. 300-Volt Rated Single Pair.  Shielded twisted pair cable, 18 American Wire 
Gauge (AWG), stranded- (tinned-) copper conductors, polyvinyl chloride (PVC) 
insulation, aluminum type shield, tinned copper drain wire, ultraviolet (UV) 
stabilized PVC jacket, 300-volt rated.  UL listed as power limited tray cable.  
100 percent shield coverage. 

B. 300-Volt Rated Multiple Pair.   Multiple shielded twisted pairs as described 
above with an overall shield and UV stabilized PVC jacket, 300 volt rated.  UL-
listed as power limited tray cable. 

C. 600-Volt Rated Single Pair.  Shielded twisted pair cable, 18 AWG, stranded 
(tinned) copper conductors, PVC insulation, aluminum type shield, tinned 
copper drain wire, UV stabilized PVC jacket, 600 volt rated. UL listed as tray 
cable.  100 percent shield coverage.  Suitable for direct burial. 

D. 600-Volt Rated Multiple Pair.  Multiple shielded twisted pairs as described 
above with an overall shield and UV stabilized PVC jacket, 600 volt rated.  UL 
listed as tray cable.  Suitable for direct burial. 

2.3 TWIN AXIAL CABLES.  Balanced pair twin axial cable, 125-ohm characteristic 
impedance, with 16-gauge soft drawn bare copper conductors twisted to form pairs; core 
insulation, expanded polyethylene; covered with copper shielding tape and with 
expanded polyester film. 

2.4 TWIN LEAD CABLES.  Bare copper-covered steel, two-conductor parallel, 300-ohm 
characteristic impedance, polyethylene insulation and web between conductors, cellular 
polyethylene oval jacket. 

2.5 CONNECTORS AND TERMINALS 

A. Baluns and Splitters.  Provide baluns and splitters as recommended by coaxial 
cable manufacturer for service indicated to meet cable mating and impedance 
matching requirements. 

B. Provide terminals for signal cable as specified in Section 26 05 12, "Wires, 
Cables, and Connectors." 
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2.6 MANUFACTURERS 

A. Available Manufacturers.  Subject to compliance with requirements, 
manufacturers offering control/signal cabling products that may be incorporated 
in the work include but are not limited to the following: 

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

1. Cables. 
 

a. Alpha Communications. 
b. American Insulated Wire Corp. 
c. Belden Communication Division. 
d. Berk-Tek Company. 
e. General Cable Corporation. 
f. Mohawk CDT. 
g. Phelps Dodge Corp. 
h. Pirelli Cable Corp. 

 
2. Connectors. 

 
a. Thomas & Betts Corporation. 
b. 3M Company. 

 
PART 3 - EXECUTION 

3.1 INSPECTION.  Examine areas and conditions under which communication and signal 
cables are to be installed.  Notify Engineer/Architect in writing of conditions detrimental 
to proper completion of the work.  Do not proceed with work until unsatisfactory 
conditions have been corrected in an acceptable manner. 

3.2 COORDINATION.  Coordinate with other work, including wires/cables, boxes, and 
raceways, as necessary to interface installations of communication and signal cables with 
other work. 

3.3 APPLICATIONS 

A. Use 300-volt rated single- or multiple-pair signal cables for analog direct 
current (dc) signals (4-20 milliampere [mA], 1-5 volt, etc.) interior to buildings 
and in control panels where no circuit voltage exceeds 300 volts. 

B. Use 600-volt rated single or multiple pair signal cables in all exterior or 
underground conduits, and in all pull boxes, control panels, or motor control 
centers where circuit voltages exceed 300 volts.  

3.4 INSTALLATION 

A. General.  Install communication and signal cables in accordance with 
manufacturer's written instructions, in compliance with NEC, and in accordance 
with standard industry practice. 
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B. Coordinate installation with other work. 

C. Install communication and signal cables without damaging conductors, shield, 
or jacket.  Do not, either in handling or installation, bend cable to smaller radii 
than minimum recommended by manufacturer.  Ensure that medium 
manufacturer's recommended pulling tensions are not exceeded.  Pull conductors 
simultaneously where more than one is being installed in same raceway.  Use 
pulling compound or lubricant where necessary; compound used must not 
deteriorate conductor or insulation.  Use pulling means, including fish tape, 
cable, rope, and basket weave wire/cable grips that will not damage cable or 
raceway. 

D. Install all cables in conduit. 

E. Install exposed cable parallel and perpendicular to surfaces or exposed 
structural members, and follow surface contours where possible. 

F. Splices are allowed only at indicated splice points.  Where splices are indicated, 
use splice and tap connectors that are compatible with media material. 

G. Tighten connectors and terminals, including screws and bolts, in accordance 
with manufacturer's published instructions for torque tightening values. 

H. Cable Terminations.  Terminate cables on numbered terminal blocks where 
cable terminations are made on backboards and in cabinets and outlet boxes. 

I. Wiring at Backboards and Cabinets.  Install conductors parallel to and at right 
angles to walls.  Bundle, lace, and train the conductors to terminal points with no 
excess.  Use wire distribution spools at points where cables are fanned or 
conductors turned.  Label each terminal. 

J. Conductor Terminations.  Terminate conductors of cables on terminal blocks 
using tools recommended by terminal block manufacturer. 

3.5 GROUNDING 

A. Provide equipment grounding connections for telephone systems as indicated. 
Tighten connections to comply with tightening torques specified in UL Standard 
486A to ensure permanent and effective grounding. 

3.6 FIELD QUALITY CONTROL 

A. Prior to usage, test communication and signal cables for electrical continuity 
and for short circuits.  In addition, test the cable installation with a time domain 
reflectometer with strip chart recording capability and anomaly resolution to 
within 1 foot in runs up to 1,000 feet in length.  Test all cable segments for faulty 
connectors, splices, terminations, and the integrity of the cable and its 
component parts.  Replace malfunctioning cable with new materials, then retest 
until satisfactory performance is achieved. 
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3.7 COMMISSIONING 

A. Subsequent to hookups of communication and signal cables, operate 
communication and signal systems to demonstrate proper functioning.  Replace 
malfunctioning cable with new materials, and then retest until satisfactory 
performance is achieved. 

B. Documentation.  Use the above time domain reflectometer to make a strip chart 
recording of transmission characteristics, wave form, and performance of all 
segments of the installation at the time of commissioning.  Bind the recordings in 
a cable record book indexed for easy reference during future maintenance 
operations and turn book over to the Owner's authorized representative. 

 
 END OF SECTION 
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SECTION 26 05 26 
 

GROUNDING 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 12, "Wires, Cables, and Connectors." 
4. Section 26 05 53, "Electrical Identification."  

 
1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to furnish 
and install grounding materials in accordance with the plans and as specified 
herein. 

B. Grounding.  This section includes solid grounding of electrical systems and 
equipment.  It includes basic requirements for grounding for protection of life, 
equipment, circuits, and systems.  Grounding requirements specified in this 
section may be supplemented in other sections of these specifications. 

C. Applications of electrical grounding and bonding work in this section include 
the following: 

1. Underground metal piping. 
2. Underground metal water piping. 
3. Underground metal and steel reinforced concrete structures. 
4. Metal building frames. 
5. Grounding plate electrodes. 
6. Grounding electrodes. 
7. Counterpoise loops. 
8. Raceways. 
9. Service equipment. 
10. Enclosures. 
11. Equipment. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work to furnish and install grounding in 
compliance with applicable requirements of governing agencies having 
jurisdiction and in accordance with these plans and as specified herein. 
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1. Electrical Code Compliance.  Comply with applicable local electrical 
code requirements of the authority having jurisdiction, and American 
National Standards Institute/National Fire Protection Association 
(ANSI/NFPA) 70, "National Electrical Code" (NEC), as applicable to 
electrical grounding and bonding, pertaining to systems, circuits, and 
equipment.  Comply with the latest edition of the codes listed above. 

 
2. Underwriters' Laboratories, Inc. (UL).  All grounding system 

components and materials for which UL maintains a testing and listing 
service shall be UL listed.  Comply with the applicable requirements of 
the following UL standards: 

 
a. 467, "Electrical Grounding and Bonding Equipment." 
b. 486A, "Wire Connectors and Soldering Lugs for Use with 

Copper Conductors." 
c. 486B, "Wire Connectors for Use with Aluminum Conductors." 
d. 486C, "Splicing Wire Connectors." 
e. 869, "Electrical Service Equipment." 

 
3. ANSI/Institute of Electrical and Electronics Engineers (IEEE). Comply 

with applicable provisions and recommended installation and testing 
practices of the following ANSI/IEEE standards: 

 
a. 80-1986, "IEEE Guide for Safety in AC Substation Grounding." 
b. 81-1983, "IEEE Guide for Measuring Earth Resistivity, Ground 

Impedance, and Earth Surface Potentials of a Grounded System 
(Part 1)." 

c. 81.2-1991, "IEEE Guide for Measurement of Impedance and 
Safety Characteristics of Large, Extended, or Interconnected 
Grounding Systems (Part 2)." 

d. 141-1993, "IEEE Recommended Practice for Electric Power 
Distribution for Industrial Plants." 

e. 142-1991, "IEEE Recommended Practice for Grounding of 
Industrial and Commercial Power Systems." 

 
4. ANSI Standard C2-1993, "National Electrical Safety Code" (NESC). 

 
B. Listing and Labeling Agency Qualifications.  Components and materials shall 

be listed by a "Nationally Recognized Testing Laboratory" (NRTL) as defined in 
the Occupational Safety and Health Administration (OSHA) Regulation 1910.7. 

1.4 SUBMITTALS 

A. Submit the following in accordance with Conditions of Contract and Division 1 
specification sections: 

1. Product data for each type of product specified. 
 

1.5 JOB CONDITIONS (Not used) 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ground wire properly packaged in factory-fabricated-type containers, 
or wound on National Electrical Manufacturers Association (NEMA) specified 
type wire reels. 

B. Store grounding materials and ground wire in clean dry space in original 
containers. Protect products from weather, damaging fumes, construction debris, 
and traffic. 

C. Handle grounding wire carefully to avoid abrading, puncturing and/or tearing 
wire insulation.  Ensure that dielectric resistance of the cable insulation is 
maintained. 

1.7 SPECIAL WARRANTY (Not used) 

PART 2 -  PRODUCTS 

2.1 GROUNDING CONDUCTORS 

A. General.  Provide types indicated.  Where types, sizes, ratings, and quantities 
indicated are in excess of NEC requirements, the more stringent requirements 
and the greater size, rating, and quantity indications govern. 

B. Bare Conductors 

1. Copper Conductors.  Conform to the following: 
 

a. Solid Conductors.  American Society for Testing and Materials 
(ASTM) B 3. 

b. Assembly of Stranded Conductors.  ASTM B 8. 
c. Tinned Conductors.  ASTM B 33. 

 
2. Aluminum Conductors.  ASTM B 230 and B 231. 

 
C. Insulated Conductors.  Refer to Section 26 05 12, "Wires, Cables, and 

Connectors." 

 
D. Ground Bus.  Bare (tin-plated), annealed, 98 percent conductivity copper bars 

of rectangular cross section, 1/4" x 3" x length as required.  Cable lug hole 
spacing 2 inches center to center minimum. 

E. Braided Bonding Jumpers.  Flexible, 153,700-circular-mil braid, formed with 
30 AWG tin-plated copper wire and terminated with crimp-type copper 
connectors or ground connector for copper braid to rod or tube. 

F. Bonding Strap.  Soft copper, 0.05 inch thick and 2 inches wide, except as 
indicated. 
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2.2 GROUNDING ELECTRODES 

A. Ground Rods.  One piece, copper clad steel with high strength steel core and 
electrolytic grade copper cladding 3/4" x 10’. 

B. Plate Electrodes.  98 percent conductivity copper plate, minimum 0.10 inch 
thick, square or rectangular, having an area of 4 square feet. 

C. Enhanced Grounding Electrode.  2 inch trade size Type K copper tube, 
minimum 10 feet long or longer as required by the Contract Documents, straight 
or L-shaped as required by subgrade conditions, capped on both ends, perforated 
with breather holes at the top and leach holes at the bottom, and partially filled 
with nonhazardous metallic salts.  A short length of 4/0 AWG copper cable shall 
be welded to the tube for connection to the grounding electrode conductor, and a 
U bolted pressure plate connection shall be provided just under the top cap for a 
test point.  Product shall be listed under UL 467J and ANSI 633.8, and shall 
include bentonite backfill material and protective flush box with grate type lid 
consistent with its listing. 

2.3 CONNECTORS 

A. General.  Listed and labeled as grounding connectors for the materials used. 

B. Pressure Connectors.  High-conductivity plated units. 

C. Bolted Clamps.  Heavy-duty units listed for the application. 

D. Exothermic Welded Connections.  Provided in kit form and selected for the 
specific types, sizes, and combinations of conductors and other items to be 
connected. 

E. Aluminum-to-Copper Connections.  Bimetallic type, conforming to UL 467. 

2.4 ACCESSORIES 

A. Ground Staple.  Square shank, barbed, hot dipped galvanized. 

B. Ground Wire Guards.  1" x 8'-0" molded, ultraviolet-light-stabilized plastic. 

2.5 MANUFACTURERS. Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the work include, but are not limited to, the 
following: 

1. Anixter Bros., Inc. 
2. Burndy Corporation. 
3. A.B. Chance Co. 
4. Dossert Corp. 
5. Erico Products, Inc. 
6. Heary Bros., Inc. 
7. Ideal Industries, Inc. 
8. ILSCO. 
9. Joslyn Manufacturing Co. 
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10. Lyncole XIT Grounding Div., Lyncole Industries, Inc. 
11. Thomas and Betts. 
12.  Panduit Corp. 

 
PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General 

1. Ground electrical systems and equipment in accordance with NEC 
requirements except where the Contract Documents exceed NEC 
requirements. 

2. Comply with NEC Article 250 for sizes and quantities of equipment 
grounding conductors and grounding electrode conductors, except that 
larger sizes indicated or shown on the Contract Documents shall take 
precedence. 

3. Connect the grounded service conductor to a grounding electrode at each 
service disconnect. 

 
B. Grounding Electrodes 

1. Ground Rods.  Provide at least one ground rod at each building.  Locate 
ground rods a minimum of one rod length from each other and at least 
the same distance from any other grounding electrode.  Connect ground 
conductors to ground rods by means of exothermic welds except at test 
wells and as otherwise indicated.  Make these connections without 
damaging the copper coating or exposing the steel of the rod.  Drive rods 
until tops are 24 inches below finished floor or final grade except as 
otherwise indicated. 

 
2. Enhanced Grounding Electrode. 

 
a. Provide enhanced grounding electrodes as follows: 

 
1) Where shown on the Contract Documents, or 
2) In the event that multiple driven grounds cannot provide 

the required resistance to earth. 
 

b. Set tube vertically in a 6-inch-diameter drilled hole backfilled 
the first 6 inches with soil or gravel and the balance of the way 
up to within 4 inches of the top of the tube with a bentonite 
slurry, per manufacturer's instructions. 

 
c. Place system protective box with grating type cover over the 

tube and grout in flush with finished grade, maintaining the 
inside of the box free and clear and open to the atmosphere. 

 
d. Comply with all manufacturer installation instructions. 
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e. In the event that the site is rocky and a vertical installation is 
impossible, provide an L shaped tube type chemically enhanced 
grounding electrode and install it in a 12-inch-wide trench a 
minimum of 30 inches deep such that the tube slopes down at 
the minimum rate of 1/8 inch per foot, beginning at the crook of 
the L shape.  Comply with c and d above. 

 
C. Conductors 

1. Grounding Electrode Conductors. 
 

a. Interconnect all grounding electrodes with a grounding electrode 
conductor sized as shown on the plans or as required by the 
NEC. 

b. Route grounding electrode conductors along the shortest and 
straightest paths possible without obstructing access or placing 
conductors where they may be subjected to strain, impact, or 
damage, except as indicated. 

c. Bury exterior grounding electrode conductors at least 30 inches 
below grade. 

d. Use bare, tinned, stranded copper except as otherwise indicated. 
 

2. Equipment Grounding Conductors. 
 

a. Provide equipment grounding conductors in all conduits 
containing power, control, or instrumentation conductors on the 
load side of the service equipment or on the load side of a 
separately derived system. 

b. Use insulated copper conductors up to No. 6 AWG.  Use bare 
stranded copper for sizes No. 4 AWG and larger. 

 
D. Grounding Connections 

1. General.  Make connections in such a manner as to minimize possibility 
of galvanic action or electrolysis.  Select connectors, connection 
hardware, conductors, and connection methods so metals in direct 
contact will be galvanically compatible. 

 
a. Use electroplated or hot tin coated materials to ensure high 

conductivity and make contact points closer in order of galvanic 
series. 

b. Make connections with clean bare metal at points of contact. 
c. Aluminum to steel connections shall be with stainless steel 

separators and mechanical clamps. 
d. Aluminum to galvanized steel connections shall be with tin 

plated copper jumpers and mechanical clamps. 
e. Coat and seal connections involving dissimilar metals with inert 

material such as bituminous paint to prevent future penetration 
of moisture to contact surfaces. 
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2. Exothermic Welded Connections.  Use for connections to structural steel 
and for all underground connections.  Install at connections to ground 
rods and plate electrodes.  Comply with manufacturer's written 
recommendations.  Welds that are puffed up or that show convex 
surfaces indicating improper cleaning are not acceptable. 

 
3. Terminate insulated equipment grounding conductors for feeders and 

branch circuits with pressure type grounding lugs.  Where metallic 
raceways terminate at metallic housings without mechanical and 
electrical connection to the housing, terminate each conduit with a 
grounding bushing.  Connect grounding bushings with a grounding 
conductor to a ground bus or stud in the housing.  Bond electrically 
noncontinuous conduits at both entrances and exits with grounding 
bushings and grounding conductors.  Size bonding conductors per NEC 
250.122 based upon the largest overcurrent protection device trip setting 
for any contained conductor. 

 
4. Tighten grounding and bonding connectors and terminals, including 

screws and bolts, in accordance with manufacturer's published torque 
tightening values for connectors and bolts.  Where manufacturer's 
torquing requirements are not indicated, tighten connections to comply 
with torque tightening values specified in UL 486A and UL 486B. 

 
5. Compression-Type Connections.  Use hydraulic compression tools to 

provide correct circumferential pressure for compression connectors.  
Use tools and dies recommended by manufacturer of connectors.  
Provide embossing die code or other standard method to make a visible 
indication that a connector has been adequately compressed on 
grounding conductor. 

6. Moisture Protection.  Where insulated grounding conductors are 
connected to ground rods or ground buses, insulate the entire area of the 
connection and seal against moisture penetration of the insulation and 
cable. 

 
7. Ensure that grounding electrode conductor connections to interior 

piping, structural members, and the like are accessible for periodic 
inspection during the life of the structure. 

 
E. Equipment Grounding 

 
1. Building Steel.  Exposed structural steel building framework shall be 

bonded to the grounding electrode conductor with a conductor of the 
same size as the service entrance grounding electrode conductor, per 
NEC 250.104(C). 

 
2. Underground Distribution System Grounding. 

 
a. Manholes and Handholes.  Provide a driven ground rod close to 

the wall and set the rod depth such that 4 inches will extend 
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above the finished floor.  Where necessary, install ground rod 
before the manhole is placed and provide a 1/0 AWG bare 
tinned copper conductor from the ground rod into the manhole 
through a sleeve in the manhole wall.  Protect ground rods 
passing through concrete floor with a double wrapping of 
pressure sensitive tape or heat shrunk insulating sleeve from 2 
inches above to 6 inches below the concrete. 

b. Connections.  Ground all non-current-carrying exposed metal 
parts associated with manholes, substations, and pad-mounted 
equipment to the ground rod or ground conductor.  Make 
connections with minimum No. 4 AWG stranded copper wire.  
Train conductors plumb or level around corners and fasten to 
manhole walls.  Connect to cable armor and cable shields by 
means of tinned terminals soldered to the armor or shield, or as 
recommended by manufacturer of splicing and termination kits.  
Interconnect bare grounding conductors carried with incoming 
or outgoing circuits with the manhole grounding system. 

c. Grounding System.  Ground non-current-carrying metallic items 
associated with manholes, substations, and pad-mounted 
equipment by connecting them to bare underground cable and 
grounding electrodes arranged as indicated. 

 
3. Metal Light Poles.  Provide each light pole with a driven ground rod.  

Provide a grounding electrode conductor for connecting the rod to the 
pole and to the branch circuit ground conductor. 

 
4. Bridges. 

 
a. Structure Grounding.  Provide a complete grounding system for 

each bridge, wall, or other structure having metallic electrical 
raceways or junction boxes mounted in or on the structure, 
structure mounted lighting, or metallic handrails. 

 
b. Bridges with Steel Girders. 

 
1) Provide a minimum of two grounding electrodes, one on 

each side, at each abutment, plus a grounding electrode 
at each outside column at each fixed pier.  Connect 
electrodes to girders with 2/0 AWG insulated conductor 
in 1 inch Schedule 40 polyvinyl chloride (PVC) conduit 
concealed inside the abutment or column. 

2) Bond outside girders together laterally and 
longitudinally with 2/0 AWG bare cable with adequate 
slack to allow for expansion and contraction. 

3) Make all connections to the structure with exothermic 
welds and paint all welds and exposed bare cable with 
two coats of insulating varnish. 

 
c. Bond light poles, metallic conduit systems, and metallic junction 

boxes to the structure grounding system with 2/0 AWG cable.   
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3.2 FIELD QUALITY CONTROL 

A. Tests.  Subject the completed grounding system to a ground resistance test at 
each location where a maximum ground resistance level is specified and at 
service disconnect enclosure ground terminal.  Measure ground resistance 
without the soil being moistened by any means other than natural precipitation or 
natural drainage or seepage and without chemical treatment or other artificial 
means of reducing natural ground resistance.   

B. Ground/resistance maximum values shall be as follows: 

1. Equipment Rated 500 Kilovolt Amperes (kVA) and Less.  10 ohms. 
2. Equipment Rated 500 kVA to 1000 kVA.  5 ohms. 
3. Equipment Rated over 1000 kVA.  3 ohms. 
4. Unfenced Substations and Pad Mounted Equipment.  5 ohms. 
5. Manhole Grounds.  10 ohms. 
6. Fence Grounds.  10 ohms. 
7. Structure Grounds.  25 ohms. 

 
C. Deficiencies.  Where ground resistances exceed specified values, and if directed, 

modify the grounding system to reduce resistance values.  Where measures are 
directed that exceed those indicated, the provisions of the Contract covering 
change orders will be applied. 

D. Report.  Prepare test reports of the ground resistance at each test location.  
Include observations of weather and other phenomena that may affect test 
results.  Describe measures taken to improve test results. 

3.3 CLEANING AND ADJUSTING 

A. Restore surface features at areas disturbed by excavation and reestablish 
original grades except as otherwise indicated.  Where sod has been removed, 
replace it as soon as possible after backfilling is completed.  Restore areas 
disturbed by trenching, storing of dirt, cable laying, and other work to their 
original condition.  Include necessary topsoil, fertilizing, liming, seeding, 
sodding, sprigging, or mulching.  Maintain disturbed surfaces.  Restore 
vegetation and disturbed paving as necessary. 

3.4 LABELING. Provide labeling for the grounding system as specified in Section 26 05 
53, "Electrical Identification." 

3.5 DEMONSTRATION.  Provide a verification tour of all grounding electrode 
conductor connections for the Engineer/Architect and the Owner.  Review test reports 
which verify compliance of ground system with Contract requirements.  

 
 END OF SECTION 
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SECTION 26 05 29 
 

SUPPORTING DEVICES 
 
PART 1 – GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions and Division 1 specification sections, 
apply to work of this section. 

1.2 DESCRIPTION OF THE WORK.  Provide the labor, tools, equipment, and materials 
necessary to furnish and install supporting materials and assemblies, sleeves, and seals in 
accordance with the plans and specifications. 

1.3 QUALITY ASSURANCE.  Materials and workmanship shall be in accordance with the 
following standards as reference herein.  

A. National Electrical Code (NEC) Compliance.  Components and installation shall 
comply with National Fire Protection Association (NFPA) 70 (NEC). 

B. Certification.  Manufactured electrical components shall be listed and labeled by 
either Underwriters' Laboratories, Inc. (UL), Electrical Testing Laboratories, Inc. 
(ETL), Canadian Standards Association (CSA), or other approved, nationally 
recognized testing and listing agency that provides third party certification 
follow-up services. 

C. Manufacturers Standardization Society (MSS) Compliance.  Comply with 
applicable MSS standard requirements pertaining to fabrication and installation 
practices for pipe hangers and supports. 

D. National Electrical Contractors Association (NECA) Compliance.  Comply with 
NECA's “Standard of Installation” pertaining to anchors, fasteners, hangers, 
supports, and equipment mounting. 

E. Federal Specification (FS) Compliance.  Comply with FS FF-S-760 pertaining to 
retaining straps for conduit, pipe, and cable. 

F. Metal Framing Manufacturers Association Standard Publication (MFMA)-1.  

G. American Institute of Steel Construction “Specifications for Design, Fabrication, 
and Erection of Structural Steel for Buildings,” including “Commentary” of 
supplements thereto, as issued. 

H. The Aluminum Association “Specifications for Aluminum Structures.” 

I. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated 
equipment are specified as part of that equipment assembly in other divisions 
and Division 26 sections. 

1.4 SUBMITTALS.  Submit all submittals in accordance with the Division 1 and this 
specification section. 
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A. SUBMITTAL PACKAGE NO. 1 – Product Data and Shop Drawings 

1. Package contents 
 
a. Product data for each type of product specified. 

 
b. Hanger and support schedule showing manufacturer's figure, 

number, size, spacing, features, and application for each 
required type of hanger, support, sleeve, seal, and fastener to be 
used. 
 

c. Shop drawings indicating details of fabricated support 
assemblies. 
 

d. Fire stop systems 
 
1) Shop drawings detailing materials, installation methods, 

and relationships to adjoining construction for each 
through-penetration fire-stop system, and each kind of 
construction condition penetrated and kind of 
penetrating item.   

2) Include fire-stop design designation of qualified testing 
and inspecting agency evidencing compliance with 
requirements for each condition indicated. 

3) Submit documentation, including illustrations, from a 
qualified testing and inspecting agency that is applicable 
to each through penetration fire-stop configuration for 
construction and penetrating items. 

4) Where project conditions require modification of 
qualified testing and inspecting agency's illustration to 
suit a particular through penetration fire-stop condition, 
submit illustration approved by fire-stopping 
manufacturer's fire protection engineer with 
modifications marked. 

5) Product certificates signed by manufacturers of fire-
stopping products certifying that their products comply 
with specified requirements. 

6) Product test reports from, and based on tests performed 
by, a qualified testing and inspecting agency evidencing 
compliance of fire-stopping with requirements based on 
comprehensive testing of current products. 

7) Certification by fire-stopping manufacturer that products 
supplied comply with local regulations controlling use 
of volatile organic compounds (VOCs) and are nontoxic 
to building occupants. 

 
1.5 JOB CONDITIONS (Not used) 

1.6 DELIVERY, STORAGE, AND HANDLING.  In accordance with Section 01 60 00. 
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1.7 SPECIAL WARRANTY (Not used) 

PART 2 – PRODUCTS 

2.1 MANUFACTURED SUPPORTS 

A. General.  Provide manufactured support devices which are listed and labeled.  In 
the event that more than one type of supporting device meets the requirements of 
the project, and none is specifically shown, device selection is the Contractor's 
option. 

B. Materials 

1. U-channel, clamps, and hangers for supporting conduit and equipment 
shall be Type 316 stainless steel.   

2. Parts, screws, nuts, and rod shall be Type 316 stainless steel.   
3. Strut extruded from aluminum alloy 6036-T6 may be substituted for 

stainless steel where it will not be in contact with concrete or grout and 
when its strength is sufficient for the application. 

4. Provide fittings and accessories made from aluminum alloy 5052-H32 
for aluminum strut. 

 
C. Products shall include but are not limited to the following: 

1. Clevis Hangers.  Steel for supporting rigid metal conduit, with 3/8-inch 
hanger rod through 2-inch conduit size; 1/2-inch hanger, 2-1/2-inch and 
larger conduit size. 

 
2. Round Steel Rod.  Zinc plated, threaded at ends only, 1/2-inch minimum 

size except as stated in 1 above, with zinc plated hexagon nuts. 
 

3. Beam Clamp.  Malleable iron with 1/4-inch tapped side and back holes 
for attachment of conduit clamps. 

 
4. Swivel Beam Clamp.  Malleable iron for use with hanger rod.  Clamp to 

have swivel eye hook, closed in the installed position, and malleable iron 
swivel eye tapped for the hanger rod to which it is attached.  Provide 
jamb nut. 

 
5. I-Beam Clamps.  Steel, 1-1/2-inch-x-3/16-inch stock, 1/2-inch hook rod 

in 8-, 11-, or 14-inch lengths, as required, with double eye swing 
connector threaded for 1/2-inch rod.  Provide jamb nut for support rod. 

 
6. Conduit Straps.  Malleable iron, one hole. 

 
7. Clamp Backs.  Malleable iron, for use with one hole conduit strap to 

support conduit away from wall or ceiling surface. 
 

8. Two-Hole Conduit Straps.  Steel, minimum 1/8-inch-thick heavy-duty, 
zinc electroplated. 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*10/29/19 26 05 29 - Page 4 of 13 
CC:cc 

9. Conduit Hangers.   
 
a. Steel, zinc electroplated, for hanging conduit from beam clamps.  
b. With 1/4-inch, 20-thread, zinc electroplated closure bolt and 

square nut.   
c. Provide 1/4-inch, 20-thread zinc-electroplated stove bolt to 

secure hanger to beam clamp. 
 

10. Riser Clamps.  Two cold rolled steel bars, formed to fit the conduit to be 
supported, 8-1/2-inch-plus-conduit trade diameter long by 1-inch tall (2 
inches for 5 inch and larger trade size conduit) by 3/16-inch-thick (1/2 
inch through 1-1/2-inch trade size; 1/4 inch thick, 2- through 6-inch trade 
size), with zinc-electroplated finish.  Bars shall be secured around 
conduit with two electroplated hexhead cap screws and hex nuts. 

 
11. Fasteners and Anchors.   

a. Provide fasteners and anchors to assemble supports and to 
secure supports to structures.   

b. Fasteners, including bolts, nuts, washers, self-tapping anchors, 
and expansion anchors to be installed out-of-doors, below grade 
level, or in corrosive atmospheres or process areas shall be 
stainless steel. 

c. Anchors for securing 3/4- or 1-inch conduit straps and device 
boxes to sound concrete walls and ceilings shall be self-tapping 
anchors in accordance with Section 05 05 23 “Anchors” in areas 
not requiring stainless steel. 

d. For anchors for use in securing conduit larger than 1 inch, 
heavier equipment than device boxes, and all fasteners to be 
used in areas enumerated above as requiring stainless steel 
fasteners, provide stud type expansion anchors, drop-in two-
piece expansion anchors, or adhesive stud anchors in accordance 
with Section 05 05 23 “Anchors.” 

e. Fasteners for securing conduit or equipment to metal plate or 
metal structural members shall be welded studs applied by the 
electric arc method.   

1) Studs for stainless steel or aluminum shall be of the 
same material as the base metal.   

2) Studs for use in damp or wet environments or out-of-
doors shall be stainless steel for use on low carbon steel 
or stainless steel.   

3) Studs shall be similar and equal to TRW Nelson Stud 
Welding Division low carbon or mild steel or Type 304 
or 305 stainless steel, applied with a Nelson stud welder. 
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f. Provide cable supports for vertical conduit that are a factory 
fabricated assembly consisting of threaded body and insulating 
wedging plug for nonarmored electrical cables in riser conduits.  

1) Provide plugs with number and size of conductor 
gripping holes as required to suit individual risers.   

2) Construct body of malleable iron casting with hot dip 
galvanized finish. 

 
12. Provide external cable grips for all flexible cords and cables falling 

under the purview of NEC Article 400, longer than 6 feet, which do not 
contain an internal dedicated steel support wire.   

a. Grips shall be split mesh type capable of being installed and 
removed with the cable connected to the supply fitting and the 
supplied equipment.   

b. Mesh shall be high grade tin coated bronze strand for cable 
supports in noncorrosive interior applications and Type 302/304 
stainless steel for exterior or corrosive atmosphere interior 
installations.   

c. Grips shall be lace type (not rod type) and shall be single or 
double weave as required to support the load with a support 
safety factor of 10 times the supported load plus 250 pounds.   

d. Grips shall be similar and equal to Kellems 022 series. 
 

13. U-Channel.  1-1/2” x 1-1/2” 12-gauge with solid base or bolt-hole base 
as required.  Provide spring nuts or spring studs and related hardware of 
material specified hereinbefore appropriate to the U-channel material. 

 
14. Lightweight U-Channel.  5/16” x 1/2” nominal, 18-gauge for support of 

surface lighting fixtures mounted on the underside of suspended ceiling 
systems or outlets flush in suspended ceiling systems.  Provide 1/4-inch 
threaded rod and square nuts, box mounting studs, and channel fasteners 
as appropriate. 

 
15. Perforated Sheet Steel.  Provide perforated 11-gauge Type 316 stainless 

steel sheet.  Sheet shall have 1/4-inch holes on 3/8-inch centers.  Provide 
sizes as shown. 

 
2.2 STRUCTURAL SHAPE SUPPORTS 

A. General.  Provide structural shape supports in the form of individual structural 
aluminum channel or W-shapes fabricated from aluminum alloy 6061-T6.  Size 
support members to perform their support functions without deflection of more 
than one half percent of total height for vertical members and 1 percent of total 
span for other than vertical members. 

B. Protection.  Thoroughly coat aluminum members in contact with concrete or the 
earth with alkali resistant bituminous paint. 
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2.3 FABRICATED SUPPORTS 

A. General.  Provide fabricated support assemblies constructed of structural shapes 
welded together to form a complete, secure, and durable assembly and finished 
appropriately to withstand the environment in which they are to be employed. 

B. Materials.  Provide structural aluminum angles, channels, and W-shapes 
hereinbefore specified in natural aluminum finish. 

C. Fabrication 

1. Assemble aluminum shapes by gas metal-arc welding, using ER4043 
filler metal for maximum crack resistance.  Welding shall be performed 
by a welder who has successfully passed the American Welding Society 
(AWS) welding qualification test for AWS D1.2 “Structural Welding 
Code-Aluminum.” 

2. Grind smooth and flush welds so as to present a noninterferring surface 
for equipment mounting. 

 
2.4 CONDUIT SEALS 

A. General.  Provide seals around conductors inside conduits and between conduits 
and sleeves/bored holes through which conduits penetrate concrete walls and 
floors. 

B. Mechanical Seals.   

1. Provide conduit internal sealing bushings composed of two brass or 
bronze pressure discs, three stainless steel socket head cap screws, and a 
neoprene gasket.   

2. Factory predrill pressure discs and gasket to match size and number of 
cables in the conduit to be sealed.   

3. Seals shall be similar and equal to O-Z/Gedney CSB series, and rated to 
withstand 50 pounds per square inch gauge (psig) water or gas pressure. 

 
2.5 WALL/FLOOR SEALS 

A. General.  Provide seals around sleeves or conduits penetrating concrete walls 
which are below grade or water-bearing walls and concrete floors through which 
conduits pass from below grade. 

B. Materials 

1. Provide high-strength malleable or ductile iron body and pressure clamp, 
hot dip galvanized, with Type 316 stainless steel hex head tightening 
bolts.   

a. Body shall include fins designed to prevent water from creeping 
along the outside of the body.   
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b. The body shall fit over and seat against a sleeve of high strength, 
high impact plastic pipe or steel pipe with high organic zinc 
conductive epoxy coating.   

c. A neoprene O-ring shall be included between the body and 
sleeve to provide a seal between them.   

d. Two close fitting pressure rings of polyvinyl chloride (PVC) 
coated steel shall be located on each side of a neoprene grommet 
through which the entering conduit passes, which grommet is 
compressed by the pressure clamp as the tightening bolts are 
screwed into the body.   

e. Assembly shall be similar and equal to O-Z/Gedney FSK series. 
 

2. Provide flanged conduit pipe mounted on the wall or floor over the hole 
requiring sealing.   

a. Secure with stainless steel expanding anchor type studs or 
adhesive anchor system in accordance with Section 05 05 23.   
 

b. Studs shall be the largest diameter which will fit through the 
predrilled holes in the conduit pipe flange; provide one stud per 
predrilled hole.   
 

c. Pipe and flange shall be 0.098 inch thick steel with hot dipped 
galvanized finish.   
 

d. Provide a fire-resistant synthetic rubber (FRR) gasket between 
the flange and the wall to fill voids created by minor wall 
surface irregularities.   
 

e. Flanged conduit pipe shall be equal to CSD Sealing Systems 
(CSD) F series with HFS series gasket.   
 

f. Provide an FRR plug to securely close the space between the 
inner wall of the flanged conduit pipe and the outside of the 
through passing conduit.   
 
1) Serrated on its outer and inner walls. 
2) Flat flange on one end to aid in insertion in the pipe.  
3) Pressure resistance of 15 psi at the base and 30 psi at the 

flange.   
4) Manufactured by the flanged conduit pipe manufacturer 

for use with that product. 
5) Properly sized to perform its sealing function. 

 
2.6 SLEEVES 

A. General 

1. Provide sleeves in interior, nonwater-bearing, cast-in-place concrete 
construction and in masonry construction to permit the passage of 
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electrical raceways, cable trays, and busways through walls and floors, 
ceilings and roofs. 

2. Fabricate sleeves of substantial materials to retain their shape through 
the construction process and to be compatible with seals or fire-stops 
required. 

 
B. Material 

1. Sleeves for conduit penetrating cast-in-place concrete shall be 
galvanized sheet steel, rigid galvanized conduit, or Schedule 80 PVC 
conduit as follows: 

 
a. Provide heavy wall rigid galvanized steel conduit or sleeves 

fabricated from galvanized sheet steel having the same thickness 
as equivalent heavywall rigid conduit and with welded seams 
ground smooth.   

b. Cut ends of sleeves and seams of fabricated sleeves shall be 
coated with cold process galvanizing after cutting/fabrication.   

c. Use metal sleeves only in locations exposed to the air on both 
sides after construction is complete and in dry locations. 

 
2. Provide heavywall PVC conduit sleeves (Schedule 80) for damp 

locations such as basement areas and out-of-doors in locations where 
there will be no requirement for sealing the sleeve, as from groundwater, 
or for fire-stopping the sleeve. 

 
2.7 FIRE-STOPS 

A. General 

1. Provide fire-stops around conduit, outlet boxes or fittings, cable tray, 
busway, or other electrical work which penetrates fire-rated walls, 
floors, or ceilings. 

2. Fire-stops shall be fabricated to UL Standard, “Penetration Fire-stop 
Systems,” per ASTM E 814 (American National Standards Institute 
[ANSI]/UL 1479) Fire Test or UL Standard, “Fire Tests of Building 
Construction and Materials,” ANSI/UL 263 (ASTM E 119, NFPA 251). 

3. Provide materials which will form a smoke and fire barrier which will 
withstand temperatures up to 2,000 degrees Fahrenheit (o F.) for at least 
the minimum time for which the fire-stop assembly penetrated is rated. 

 
B. Materials 

1. Metallic Conduit Interior Protection. 
 

a. Provide a two part elastomer which foams in place and expands 
to fill complex geometric shapes, and provide a compression 
seal in ambients of up to +200 degrees Celsius (o C.) to -55o C.   
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1) Sealant shall be compatible with insulation and cable 
sheath materials with which it will be in contact when 
installed.   

2) Material shall be similar and equal to Dow Corning 3-
6548 Silicone RTV Foam or 3M Fire Barrier 2001 
Silicone RTV Foam 

3) Apply only in a spark free environment. 

b. Provide a one part silicone nonsag elastomer which emits no 
hazardous, irritating, or combustible fumes.   

1) Sealant shall be applied with a pump or caulking gun per 
the manufacturer's instructions to form a nonshrinking 
flexible seal.   

2) Material shall be similar and equal to Nelson CLK N/S 
or 3M Fire Barrier 2000. 

 
2. Metallic busway, cable tray, cable ladder, armored cable, and conduit 

penetration fire-stopping. 
 
a. Provide expanding foam or elastomeric putty or pillows to 

fire-stop penetrations in fire rated assemblies.  
  

b. In addition, provide fire resistive panels on both sides of the fire 
barrier penetration if required to obtain the necessary fire 
resistance rating or to provide a cofferdam to restrain the sealant 
material during the installation and curing process.   
 

c. Materials shall be as follows: 
 

1) RTV Foam.  Similar and equal to Dow Corning 3-6548 
Silicone RTV Foam or 3M Fire Barrier 2001 Silicone 
RTV Foam. 

2) Elastomeric Putty.  Similar and equal to 3M Fire Barrier 
2000 (nonslump) or 2003 (self-leveling) or Nelson CLK 
N/S (nonsag) or CLK S/L (self-leveling). 

3) Fire Resistive Panel.  Similar and equal to 3M Fire 
Barrier CS-195+ or Nelson CPS. 

 
2.8 MANUFACTURERS.  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated in the work include, but are not limited to, the 
following: 

A. Slotted Metal Angle and U-Channel Systems. 

1. B-Line (Cooper). 
2. Thomas & Betts. 
3. American Electric (Steel City). 
4. Unistrut Diversified Products. 
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B. Conduit Supports. 

1. Appleton. 
2. Cantex, Inc. 
3. Carlon. 
4. Crouse-Hinds. 
5. Killark. 
6. Raco, Inc. 
7. Robroy. 
8. Thomas & Betts Corp. 

 
C. Fasteners and Anchors. 

1. Hilti. 
2. ITW Buildex. 
3. Ideal Industries, Inc. 
4. Rawlplug Co. 

 
D. Seals and Fire-Stops. 

1. CSD Sealing Systems. 
2. Dow Corning. 
3. 3M. 

 
E. Conductor and Cable Supports. 

1. B-Line Systems. 
2. Condux International, Inc. 
3. Kellems, Division of Hubbell, Inc. 
4. O-Z/Gedney. 
5. Pass & Seymour/Legrand. 
6. Red Seal Electric Co. 

 
PART 3 – EXECUTION 

3.1 INSTALLATION 

A. Install supporting devices to fasten electrical components securely and 
permanently in accordance with NEC requirements. 

B. Coordinate with the building structural system and with other electrical 
installations. 

C. For raceway supports, comply with the NEC and the following requirements: 

1.  Conform to manufacturer's recommendations for selection and 
installation of supports. 

2.  Secure supports to the surface upon which they are mounted with 
fasteners adequate to carry the present and any indicated future working 
loads by a safety factor of four times the total working load, defined as 
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the ultimate load.  When the ultimate load calculation, either in tension 
or shear of any fastener is less than 200 pounds, provide fasteners which 
will develop an ultimate strength of at least 200 pounds in either tension 
or shear, as applicable, for each support. 

3.  Install individual and multiple (trapeze) raceway hangers and riser 
clamps as necessary to support raceways.  Provide U-bolts, clamps, 
attachments, and other hardware necessary for hanger assembly and for 
securing hanger rods and conduits. 

4.  Support parallel runs of horizontal raceways together on trapeze type 
hangers. 

5.  Support individual suspended horizontal conduit runs on pipe hangers 
suspended on 3/8 inch steel rod from swivel type supports securely 
anchored to structure.  Do not use spring steel clips or other attachments 
to suspended ceiling supports. 

6.  Secure conduit clamps to concrete or masonry walls with concrete screw 
anchors, stud type expansion anchors, drop-in two-piece anchors, or 
adhesive stud anchors as strength requirements dictate.   

a. Provide stainless steel anchors in damp or wet areas, areas 
subject to hose down, or out-of-doors.   

b. Provide clamp backs for conduit installed on damp or wet walls 
and for all aluminum conduit on concrete or masonry walls. 

7. Holes cut to depth of more than 1-1/2 inches in reinforced concrete 
beams or to depth of more than 3/4 inch in concrete shall not cut the 
main reinforcing bars.  Fill holes that are not used. 

8. Support exposed and concealed raceway within 1 foot of an unsupported 
box and access fittings.  In horizontal runs, support at the box and access 
fittings may be omitted where box or access fittings are independently 
supported and raceway terminals are not made with chase nipples or 
threadless box connectors. 

9. In vertical runs, arrange support so the load produced by the weight of 
the raceway and the enclosed conductors is carried entirely by the 
conduit supports with no weight load on raceway terminals. 

10. In all-steel construction, where through fasteners are not appropriate, 
provide welded threaded studs.  In damp or wet areas or out-of-doors, 
studs shall be stainless steel or, for aluminum base material, aluminum 
as specified. 

11. Provide raceway supports as required by the NEC and install as 
recommended by NECA. 

12. Support conduits in concrete duct banks with nonmetallic spacer to 
maintain conduit spacing during concrete pour. 
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D. Install vertical conductor supports simultaneously with installation of 
conductors. 

E. Miscellaneous Supports.  Support miscellaneous electrical components as 
required to produce the same structural safety factors as specified for raceway 
supports.  Install metal channel racks for mounting cabinets, panelboards, 
disconnects, control enclosures, pull boxes, junction boxes, transformers, and 
other devices. 

F. In open overhead spaces, cast boxes with hubs threaded to raceways need not 
be supported separately except where used for fixture support; support sheet 
metal boxes directly from the building structure or by bar hangers.  Where bar 
hangers are used, attach the bar to raceways on opposite sides of the box and 
support the raceway with an approved type of fastener not more than 2 feet from 
the box. 

G. Support duct banks entering building, manholes, handholes, and other 
structures as shown. 

H. Install sleeves in concrete slabs and walls and all fire-rated assemblies. 

I. Seal all sleeves penetrating concrete water-bearing walls or exterior walls 
below grade with mechanical seals.  In new construction, cast seals into walls or 
floors. Provide surface mounted mechanical seals over holes cut in existing 
below grade walls. 

J. Seal the interior of all conduits entering from below grade with seals as 
specified.  Provide similar seals for conduits in existing water-bearing walls. 

K. Do not use wood screws except in construction made of wood.  Wood screws 
shall be round head or lag type with electrogalvanized or hot dip galvanized 
finish. 

L. Provide No. 8 or larger sheet metal screws into metal studs in drywall 
construction.  Do not use toggle bolts in drywall ceilings or walls. 

M. Provide fire-stops as specified around electrical work penetrating fire rated 
assemblies.  Install in accordance with the standard UL drawing for the greater 
fire resistance at the barrier. 

N. Provide supports fabricated from structural steel or aluminum shapes as 
shown or as required to support equipment. 

O. Provide supports for luminaries mounted on the bottom of suspended ceilings.  

1. Construct supports of lightweight U-channel spanning at least two 
lathers channels or main grid rails with 1/4-inch threaded rod through 
the ceiling system into the four corners of fluorescent or high intensity 
discharge (HID) fixtures.   
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2. Provide a minimum of two 1/4-inch threaded rods to support smaller 
ceiling surface mounted incandescent or parallel lamp (PL) fluorescent 
fixtures.   

3. Provide fixture stud and carrier to support flush outlet boxes in the 
ceiling treatment or tile from the U-channel. 
 

P. Provide stainless mounting hardware for securing electrical equipment to 
perforated sheet steel. 

Q. The following supports and support methods are specifically prohibited: 

1. Strap iron. 
2. Wire of any type. 
3. Welding other than stud welding as specified. 
4. Plastic ties. 
5. Piggyback clamps (one conduit supported from another conduit or pipe). 
6. Devices which depend upon spring tension to support conduit or to 

remain in place. 
7. Power driven anchors. 
8. Clip type devices to secure lighting fixtures to the bottom of lay-in style 

suspended ceiling grids. 
 
 
 END OF SECTION 
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SECTION 26 05 33 
 

RACEWAY 
 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions and Division 1 specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to install 
raceways in accordance with the plans and the specifications. 

B. Types.  Types of raceways specified in this section include the following: 

1. Electrical metallic tubing. 
2. Flexible metal conduit. 
3. Intermediate metal conduit. 
4. Liquidtight flexible metal conduit. 
5. Underground plastic utilities duct. 
6. Rigid metal conduit. 
7. Rigid nonmetallic conduit. 
8. Liquidtight flexible nonmetallic conduit. 
9. Surface raceways. 
10. Wireways. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work associated with raceways in 
compliance with applicable requirements of governing agencies having 
jurisdiction and in accordance with these plans and as specified herein. 

1. National Electrical Code (NEC).  Components and installation shall 
comply with National Fire Protection Association (NFPA) 70 "National 
Electrical Code." 

2. National Electrical Manufacturers Association (NEMA) Compliance.  
Comply with applicable requirements of NEMA standards pertaining to 
raceways. 

3. Underwriters' Laboratories, Inc. (UL) Compliance and Labeling.  
Comply with applicable requirements of UL standards pertaining to 
electrical raceway systems. Provide raceway products and components 
listed and labeled by UL, Electrical Testing Laboratories (ETL), or 
Canadian Standards Association (CSA). 

 
1.4 SUBMITTALS. Submit in accordance with the Division 1 and this specification section. 

A. Submittal Package No. 1 –Product Data, Samples, and Instructions  
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1.  Furnish manufacturer's product data, test reports, and materials 
certifications as required. 

2. Provide manufacturer's written installation instructions for wireway, 
metallic raceway, and nonmetallic raceway products. 

 
1.5 JOB CONDITIONS.  Coordinate with other work, including wires/cables, boxes, and 

panels, as necessary to interface installation of electrical raceways and components with 
other work 

1.6 DELIVERY, STORAGE, AND HANDLING (Not used) 

1.7 SPECIAL WARRANTY (Not used) 

PART 2 – PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Electrical Metallic Tubing (EMT).  Steel, hot dip galvanized conforming to 
American National Standards Institute (ANSI) C80.3 and UL 797. 

B. Rigid Steel Conduit.  Rigid steel, hot dip galvanized, threaded type conforming 
to Federal Specification (FS) WW-C-581E, ANSI C80.1 and UL 6. 

C. Intermediate Steel Conduit.  Rigid intermediate grade, hot dip galvanized 
conforming to FS WW-C-581E, ANSI C80.1, and UL 1242. 

D. Polyvinyl Chloride (PVC) Externally Coated Rigid Steel Conduit.  Rigid 
steel, hot dip galvanized with 40 mil external coating of PVC and 2 mil internal 
urethane coating conforming to ANSI C80.1 and NEMA RN 1. The PVC coated 
galvanized rigid conduit must be ETL Verified to the Intertek ETL SEMKO 
High Temperature H2O PVC Coating Adhesion Test Procedure for 200 hours. 
The PVC coated galvanized rigid conduit must bear the ETL Verified PVC-001 
label to signify compliance to the adhesion performance standard. 

E. Rigid Aluminum Conduit.  Rigid aluminum conduit conforming to ANSI 
C80.5. 

F. Flexible Metal Conduit.  FS WW-C-566 and UL 1.  Continuous, spirally 
wound, interlocked galvanized strip steel. 

G. Liquidtight Flexible Metal Conduit.  Single strip, flexible, continuous, 
interlocked, and double wrapped steel; galvanized inside and outside; covered 
with liquidtight jacket of flexible PVC conforming to UL 360. 

H. Available Manufacturers.  Subject to compliance with requirements, 
manufacturers offering products which may be incorporated in the work include, 
but are not limited to, the following: 

1. AFC. 
2. Alflex Corp. 
3. Allied Tube and Conduit. 
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4. Electri-Flex Company. 
5. LTV Copperweld. 
6. Perma-Cote Industries. 
7. Robroy Industries, Inc. 
8. Wheatland Tube Co. 
9.  KorKap. 

 
2.2 NONMETALLIC CONDUIT 

A. Rigid Nonmetallic Conduit.  PVC, Schedule 40, 90 degrees Celsius (° C.), 
conforming to NEMA TC-2, UL 651, and NEC Article 347. 

B. Rigid Nonmetallic Conduit (Heavy Wall).  PVC, Schedule 80, 90° C., 
conforming to NEMA TC-2, UL 651, and NEC Article 347. 

C. Liquidtight Flexible Nonmetallic Conduit.  Continuous spiral of hard PVC 
encapsulated with flexible PVC conforming to UL 1660. 

D. Electrical Nonmetallic Tubing.  PVC conforming to NEMA TC-13. 

E. Available Manufacturers.  Subject to compliance with requirements, 
manufacturers offering products which may be incorporated in the work include, 
but are not limited to, the following: 

1. Alflex. 
2. Cantex Industries. 
3. Carlon. 
4. Electric-Flex. 

 
2.3 CONDUIT FITTINGS AND ACCESSORIES 

A. General.  Provide conduit accessories of types, sizes, and materials, complying 
with manufacturer's published product information, which mate and match 
conduit and tubing. 

B. Conduit Bodies 

1. General.  Provide conduit bodies of types, shapes, and sizes as required 
to suit individual applications and NEC requirements.  Provide matching 
gasketed covers secured with corrosion resistant screws. 

2. Rigid Metal.  Threaded galvanized cast iron conforming to UL 514B and 
FS W-C-586D. 

3. Hazardous Locations.  Threaded aluminum approved for hazardous 
locations as shown. 

4. EMT.  Compression type conforming to UL 514B. 
5. Nonmetallic.  PVC, molded solvent weld connector conforming to 

UL 514B. 
 

C. Locknuts.  Construct locknuts with sharp edge for digging into metal and ridged 
outside circumference for proper fastening. 
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D. Bushings.  Metal, flared bottom, ribbed sides, set screw type grounding terminal 
and smooth rounded inner circumference. 

E. Conduit Hubs.  Threaded hub, metal, locknut/bushing, gasket. 

F. Rigid Metal Conduit Fittings.  Threaded cast malleable iron galvanized or 
aluminum, fittings conforming to FS W-F-408. 

G. EMT Fittings.  Steel, compression type conforming to UL 514B. 

H. Flexible Metal Conduit Fittings.  Provide conduit fittings for use with flexible 
steel conduit of threadless hinged-clamp type. 

1. Straight Terminal Connectors.  One piece body, female end with clamp 
and deep slotted machine screw for securing conduit, and male threaded 
end provided with locknut. 

2. 45-Degree or 90-Degree Terminal Angle Connectors.  Two-piece body 
construction with removable upper section, female end with clamp and 
deep slotted machine screw for securing conduit, and male threaded end 
provided with locknut. 
 

I. Liquidtight Flexible Metal Conduit Fittings.  FS W-F-406, Type 1, Class 3, 
Style G.  Galvanized malleable iron fittings with compression type steel ferrule 
and neoprene gasket sealing rings, with insulated or noninsulated throat. 

J. Rigid Nonmetallic Conduit Fittings.  NEMA TC 3, mate and match to conduit 
type and material. 

K. Liquidtight Flexible Nonmetallic Conduit Fittings.  PVC, one piece body with 
PVC ferrule and neoprene gasket. 

L. Sealing Fittings and Products 

1. Joint Sealants.  Refer to Section 26 05 29, "Supporting Devices." 
2. Provide gland type sealing bushings for interior conduit seals.  See 

Section 26 05 29, "Supporting Devices." 
3. Explosionproof Seals.  Suitable for Class I, Division I, Group D 

atmosphere. 
 

M. Escutcheon Plates.  Chrome plated, stamped steel, hinged, split-ring 
escutcheon, with set screw.   

1. Inside diameter shall closely fit conduit outside diameter.   
2. Outside diameter shall completely cover the opening in floors, walls, or 

ceilings. 
 

N. Available Manufacturers.  Subject to compliance with requirements, 
manufacturers offering conduit fittings which may be incorporated in the work 
include, but are not limited to, the following: 
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1. Fittings. 
 

a. Adalet. 
b. Appleton Electric. 
c. Carlon. 
d. Condux International, Inc. 
e. Crouse-Hinds. 
f. Electri-Flex Company. 
g. Killark Electric Mfg. Co. 
h. Kraloy. 
i. O.Z. Gedney. 
j. Perma-Cote Industries. 
k. Raco (Hubbell). 
l. Robroy Industries. 

 
2. Escutcheon Plates. 

 
a. Chicago Specialty Mfg. Co. 
b. Sanitary-Dash Mfg. Co. 

 
2.4 WIREWAYS 

A. General.  Provide electrical wireways of types, grades, sizes, and number of 
channels for each type of service as indicated.  Provide complete assembly of 
raceway including, but not limited to, couplings, offsets, elbows, expansion 
joints, adapters, hold-down straps, end caps, and other components and 
accessories as required for complete system. 

B. General Purpose Wireways.  NEMA 1 steel, front accessible, totally enclosed 
with bolted covers.   

1. Finish with rust-inhibiting coating and gray baked enamel finish.  
2. Protect screws installed toward inside of wireway with spring nuts to 

prevent wire insulation damage. 
 

C. Oiltight Wireways.  NEMA 12, oiltight and dusttight steel with hinged gasketed 
cover, external latches, and flanged gasketed joints.  Finished with gray enamel 
paint inside and outside. 

D. Watertight Wireways.  NEMA 4X, watertight, corrosion resistant stainless 
steel with hinged gasketed cover, screw clamps, and flanged gasketed joints. 

E. Available Manufacturers.  Subject to compliance with requirements, 
manufacturers offering wireways which may be incorporated in the work 
include, but are not limited to, the following: 

1. American Electric. 
2. B-Line Systems, Inc. (Copper). 
3. Cross Brothers, Inc. 
4. Erickson Electric Equipment Co. 
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5. GS Metals Corp. 
6. Hoffman (Enclosures). 
7. Square D Company. 

 
PART 3 – EXECUTION 

3.1 EXAMINATION.   

A. Examine areas and conditions under which raceways are to be installed, and 
substrate which will support raceways.   

B. Notify Engineer/Architect in writing of conditions detrimental to proper 
completion of the work.   

C. Do not proceed with work until unsatisfactory conditions have been 
corrected in a manner acceptable to the Engineer/Architect. 

3.2 PREPARATION 

A. General.  Field-bend conduit with benders designed for the purpose so as not to 
distort or vary the internal diameter.  Cut conduits straight and properly ream to 
remove burrs. 

B. Metal Conduits.   

1. Cut conduit threads deep and clean.   
2. Use of running threads at conduit joints and terminations is prohibited.   
3. Conduits installed underground, in slabs, or exterior shall have threads 

painted with a corrosion inhibiting compound before couplings are 
assembled.   

4. Isolate aluminum conduits in contact with reinforced concrete using a 
bitumastic coating. 
 

C. Nonmetallic Conduits.  All PVC conduit joints shall be solvent welded to 
provide a watertight seal capable of sustaining an internal or external pressure of 
25 pounds per square inch (psi) for 1 hour.  Install PVC conduit in a sand bed 
except PVC conduit encased in concrete. 

D. Install joint sealers and mechanical pipe seals as specified in Section 26 05 29, 
"Supporting Devices." 

3.3 INSTALLATION - GENERAL 

A. Complete the installation of raceways before starting installation of cables and 
wires in raceways.   

1. All spare raceways shall be capped or plugged and include a pull wire.   
2. All metallic raceways shall be grounded. 
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B. Install raceways as indicated in accordance with manufacturer's written 
installation instructions, and in compliance with NEC and National Electrical 
Contractors Association (NECA) "Standards of Installation."   

1. Use roughing-in dimensions furnished by the supplier for all electrically 
operated units.   

2. Set raceways and boxes for connection to units only after the dimensions 
and locations clear with other trades.  

3. Install units plumb and level, and maintain manufacturer's recommended 
clearances. 
 

C. Mechanically assemble metal raceways for conductors to form continuous 
electrical conductor, and make connections to electrical boxes, fittings, and 
cabinets to provide effective electrical continuity and a rigid mechanical 
assembly.   

1. Avoid the use of dissimilar metals throughout the system to eliminate the 
possibility of electrolysis.   

2. Where dissimilar metals are in contact, coat all surfaces with corrosion 
inhibiting compound before assembling. 
 

D. Size conduits to meet the NEC requirements, except no conduit shall be smaller 
than 3/4 inch for interior applications or 1 inch for exterior applications.  The 
diameter of embedded conduits shall not exceed one-third of the slab or wall 
thickness. 

3.4 INSTALLATION - CONDUITS 

A. Uses Permitted 

1. Use EMT only for concealed work in finished areas with metal or wood 
stud construction. 

2. Use flexible metal conduit in finished areas only and only from boxes to 
recessed lighting fixtures (6-foot maximum length) or for concealed 
work in existing walls. 

3. Use liquidtight flexible metalconduit for the final 24 inches of 
connections to motors or equipment subject to movement or vibration. 

4. Use PVC coated rigid steel conduit in areas exposed to severe moisture 
or corrosive conditions as designated on the plans. 

5. Use Schedule 80 PVC conduit exposed only as specifically designated 
on the plans for areas exposed to severe moisture or corrosive 
conditions. 

6. Use rigid metal conduit (RMC) or intermediate metal conduit (IMC) for 
all other interior installations not exposed to severe moisture or 
corrosive conditions. 

7. Use Schedule 40 PVC for conduits located in slabs or under slabs. 
8. Use Schedule 80 PVC for exterior underground installations. 
9. Use RMC or IMC for all exterior aboveground installations. 
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B. Routing 

1. General.   
 
a. Install exposed conduits and conduits above suspended ceilings, 

parallel or perpendicular to walls, ceilings, or structural 
members.   

b. Do not run through structural members.   
c. Avoid horizontal runs within partitions or side walls.   
d. Avoid ceiling inserts, lights, or ventilation ducts or outlets.   
e. Do not run conduits across pipe shafts or ventilation duct 

openings and keep conduits a minimum of 6 inches from parallel 
runs of flues, hot water pipes, or other sources of heat.   

f. Wherever possible, install horizontal raceway runs above water 
and steam piping. 
 

2. Finished Areas.  Conceal conduits installed in finished areas of new 
construction in walls, in slabs, or above suspended ceilings.  Conceal 
new conduits installed in existing finished areas where practical. 
 

3. Other Interior Areas.  Where possible, run conduits to motors or 
equipment more than 3 feet from walls under the slab or floor and 
stubbed up to the equipment.  For all other interior applications, install 
conduits exposed or concealed as shown. 
 

4. Other Interior Areas.  Where possible, run conduits to motors or 
equipment more than 3 feet from walls under the slab or floor and 
stubbed up to the equipment.  For all other interior applications, conduits 
shall be exposed. 
 

5. Exterior.  Do not run conduits exposed on the exterior surface of 
buildings. 
 

6. Underground.   
 
a. Install underground conduits a minimum of 24 inches below 

finished grade for circuits 600 volts or less and 36 inches for 
circuits above 600 volts. 

b. Concrete encased conduits shall have a minimum of 3 inches of 
concrete cover for circuits 600 volts and less and 4 inches for 
circuits above 600 volts.   

c. Wherever possible, make changes of direction with long sweep 
bends having a minimum radius of 2.5 feet.   

d. Slope conduits toward manholes or pull boxes and away from 
building with a pitch of not less than 3 inches in 100 feet.   

e. Provide a marker tape over all conduit runs as specified in 
Section 26 05 53, "Electrical Identification." 
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C. Penetrations 

1. Exterior Walls.  Seal conduits penetrating exterior walls of any structure 
(other than handholes, manholes, or pull boxes) below grade, at grade 
floors, or below grade floors to prevent moisture migration as specified 
in Section 26 05 29, "Supporting Devices."  As close as practical to the 
penetration, install a junction box to allow for the installation of the 
interior conduit seal. 
 

2. Slabs and Floors.   
 
a. Where PVC conduits are installed in slabs or floors, the 

transition from embedded to exposed shall be RMC or IMC.   
b. The metal conduit shall extend a minimum of 1 inch into the 

concrete.   
c. Where PVC conduits are installed below on-grade slabs or 

floors, the penetration shall be made with RMC or IMC. 
 

3. Fire Rated Walls.  Seal conduits penetrating fire rated walls, floors, and 
partitions with a fire rated sealant as described in Section 26 05 29, 
"Supporting Devices." 
 

4. Roofs.  Conduits shall penetrate roofs only where specifically shown. 
 

5. Finished Walls, Floors, and Ceilings.  Where conduits pass through 
finished walls and ceilings, install escutcheons. 

 
D. Supports.   

1. Support all conduits as specified in Section 26 05 29, "Supporting 
Devices."   

2. Support all conduits entering structures as shown.   
3. Provide reinforcing for concrete duct banks passing through backfilled 

area.   
4. Reinforcing shall extend a minimum of 5 feet beyond excavation. 

 
E. Fittings.   

1. Install miscellaneous fittings such as reducers, chase nipples, three piece 
unions, split couplings, and plugs that have been specifically designed 
and manufactured for their particular application.   

2. Use threaded fittings and conduit bodies for RMC and IMC.   
3. Install grounding type expansion fittings in raceways every 200 feet of 

linear run or wherever structural joints are crossed to allow for 
expansion and contraction.   

4. Draw up couplings and conduit sufficiently tight to ensure 
watertightness.   

5. Terminate EMT at all boxes with a connector, locknut, and bushing.   
6. Terminate RMC and IMC at NEMA 1 and NEMA 12 boxes with two 

locknuts, one inside and one outside, and a bushing.   
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7. Terminate RMC and IMC at NEMA 3R, NEMA 4, and NEMA 4X 
enclosures and weatherproof equipment enclosures with conduit hub 
assemblies. 
 

F. Conduit Seals.   

1. Provide explosionproof conduit seals where required by the NEC.   
2. Install approved sealing compound after conductor installation.   
3. Follow all manufacturer's installation practices. 

 
3.5 INSTALLATION - WIREWAYS 

A. Uses Permitted 

1. Use watertight wireways in damp or wet interior areas and for all 
exterior areas. 

2. Use oiltight wireways in dry process areas. 
3. Use general purpose wireways in nonprocess areas. 

 
B. Routing.  Install wireways parallel or perpendicular to wall, floors, ceilings, or 

structural members. 

C. Supports.  Support all wireways as specified in Section 26 05 29, "Supporting 
Devices." 

D. Fittings.  Install fittings that have been specifically designed and manufactured 
for their particular application. 

3.6 CLEANING.   

A. During construction, protect partially completed raceway runs from entrance of 
dirt, moisture, and debris by means of suitable factory made duct plugs.   

B. After completion of installation, pull a mandrel through every conduit to check 
for alignment and clear passage.   

1.  Use an iron shot mandrel with a diameter of 1/4 inch less than the 
nominal size of the conduit and with a length equal to the conduit 
diameter.   

2.  The mandrel shall have a leather or rubber gasket slightly larger than the 
conduit opening.   

3.  After testing the conduits with the mandrel, pull a stiff brush through 
each duct until it is clear of any particles of earth, sand, or gravel, then 
install plugs until wire is to be pulled.   
 

C. Clean existing ducts to be used for new cable in the same manner as noted 
above. 

 END OF SECTION 
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 SECTION 26 05 34 
 
 CABINETS, BOXES, AND FITTINGS 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 33, "Raceways." 
4. Section 26 05 29, "Supporting Devices." 
5. Section 26 05 26, "Grounding." 

 
1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to furnish 
and install cabinets, boxes, and fittings in accordance with the plans and as 
specified herein. 

B. Types of cabinets, boxes, and fittings specified in this section include the 
following: 

1. Outlet and device boxes. 
2. Pull and junction boxes. 
3. Cabinets. 
4. Hinged door enclosures. 
5. Boxes for hazardous locations. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work to furnish and install cabinets, boxes, 
and fittings in compliance with applicable requirements of governing agencies 
having jurisdiction and in accordance with these plans and as specified herein. 

B. Nationally Recognized Testing Laboratory (NRTL) Listing and Labeling.  
Items provided under this section shall be listed and labeled by an NRTL.  The 
term "NRTL" shall be as defined in Occupational Safety and Health 
Administration (OSHA) Regulation 1910.7. 

C. National Electrical Code (NEC) Compliance.  Components and installation 
shall comply with National Fire Protection Association (NFPA) 70 "National 
Electrical Code." 
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D. National Electrical Manufacturers Association (NEMA) Compliance.  
Comply with NEMA Standard 250, "Enclosures for Electrical Equipment (1000 
Volts Maximum)." 

1.4 SUBMITTALS 

A. General.  Furnish manufacturer's product data, test reports, and material 
certifications. 

B. Shop Drawings.  For shop fabricated junction and pull boxes, show accurately 
scaled views and spatial relationships to adjacent equipment.  Show box types, 
dimensions, and finishes. 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store cabinets, boxes, and fittings in clean dry space.  Protect products from 
weather, damaging fumes, construction debris, and traffic. 

1.7 SPECIAL WARRANTY 

  Not used. 
 

1.8 DEFINITIONS 

A. Cabinets.  An enclosure designed either for surface or for flush mounting having 
a frame, or trim in which a door or doors may be mounted. 

B. Device Box.  A box designed to house a receptacle or a switch. 

C. Enclosure.  A box, case, cabinet, or housing for electrical wiring or components. 

D. Hinged Door Enclosure.  An enclosure designed for surface mounting and 
having swinging doors or covers secured directly to and telescoping with the 
walls of the box. 

E. Outlet Box.  A wiring enclosure where current is taken from a wiring system to 
supply utilization equipment. 

F. Wiring Box.  An enclosure designed to provide access to wiring systems or for 
the mounting of indicating devices or of switches for controlling electrical 
circuits. 

PART 2 -  PRODUCTS  

2.1 OUTLET, DEVICE, AND WIRING BOXES 

A. Metal Outlet, Device, and Wiring Boxes 
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1. Conform to UL 541A, "Metallic Outlet Boxes, Electrical," and UL 
514B, "Fittings for Conduit and Outlet Boxes."  Boxes shall be of type, 
shape, size, and depth to suit each location and application. 

2. Conform to NEMA OS 1, "Sheet Steel Outlet Boxes, Device Boxes, 
Covers, and Box Supports."  Boxes shall be flat-rolled code gauge 
galvanized steel with stamped knockouts, threaded screw holes, and 
accessories suitable for each location including mounting brackets and 
straps, cable clamps, exterior rings, and fixture studs.  Device boxes 
shall be minimum of 3-1/2 inches deep. 

3. Provide cast aluminum boxes with threaded raceway entries, and 
features and accessories suitable for each location including mounting 
ears, threaded screw holes for devices, and closure plugs.  Boxes shall be 
made from copper free aluminum.  Device boxes shall be minimum of  
2-1/2 inches deep.  Outlet boxes shall be minimum of 1-1/2 inches deep. 

4. Provide explosionproof boxes conforming to UL 886, "Outlet Boxes and 
Fittings for Use in Hazardous (Classified) Locations," listed and labeled 
for use in the specific location classification, and with the specific 
hazardous material encountered.  Conduit entrances shall be integral 
threaded type. 

 
2.2 PULL AND JUNCTION BOXES 

A. General.  Comply with UL 50, "Electrical Cabinets and Boxes," for boxes over 
100 cubic inches volume.  Boxes shall have screwed or bolted on covers of 
material same as box and shall be of size and shape to suit application. 

B. General Purposes Boxes. Hot-dip galvanizedsheet steel with stamped 
knockouts and with welded seams.  Where necessary to provide a rigid assembly, 
construct with internal structural steel bracing. 

C. Dusttight and Oiltight Boxes.  Hot-dip galvanized sheet steel without 
knockouts and with welded seams and oil-resistant gasket.  Rated NEMA 12. 

D. Raintight Boxes.  Painted galvanized steel, drip shield, with stamped knockouts 
in bottom only.  Rated NEMA 3R. 

E. Weatherproof Boxes. Type 316 stainless steel, welded seams, without 
knockouts.  Stainless steel hardware, seamless gasket, cover clamps on all four 
sides.  Rated NEMA 4X. 

F. Cast Aluminum Boxes.  Molded of copper-free aluminum, with gasketed cover 
and integral threaded conduit entrances. 

G. Explosionproof Boxes.  Cast metal boxes conforming to UL 886, "Outlet Boxes 
and Fittings for Use in Hazardous (Classified) Locations," listed and labeled for 
use in the specific location classification, and with the specific hazardous 
material encountered.  Conduit entrances shall be integral threaded type. 
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2.3 HINGED DOOR ENCLOSURES 

A. General.  Comply with UL 50, "Cabinets and Enclosures," and NEMA ICS6, 
"Enclosures for Industrial Control and Systems." 

B. General Purpose Enclosures.  Constructed of 14-gauge sheet steel with 
continuous welded seams.  Doors shall be hinged directly to cabinet and 
removable, with 3/4-inch flange around all edges, shaped to cover edge of boxes. 
Provide three-point handle-operated latch with key lock.  Enclosure greater than 
36 inches in width shall have two doors.  Provide a painted removable internal 
mounting panel for component installation.  Enclosure shall be rated NEMA 1 
and shall be painted American National Standards Institute (ANSI) 61 gray. 

C. Dusttight and Oiltight Enclosures.  Constructed of 14-gauge sheet steel with 
continuous welded seams.  Doors shall be hinged directly to cabinet and shall be 
removable, with 3/4-inch flange around all edges, shaped to cover edge of box.  
Oil resistant gasket.  Provide three-point handle-operated latch with key lock.  
Enclosures greater than 36 inches in width shall have two doors.  Provide a 
painted removable internal mounting panel for component installation.  
Enclosure shall be rated NEMA 12 and shall be painted ANSI 61 gray unless 
otherwise noted. 

D. Weatherproof Enclosures.  Constructed of 14-gauge Type 316 stainless steel 
with continuous welded seams.  Doors shall be hinged directly to cabinet and 
shall be removable.  Rolled lip around door and cabinet.  Watertight seamless 
gasket.  Stainless steel door clamps.  Provide three-point handle-operated latch 
with key lock.  Enclosures greater than 36 inches in width shall have two doors.  
Provide a painted, removable internal mounting panel for component 
installation.  Enclosure shall be rated NEMA 4X. 

2.4 CABINETS 

A. General.  Comply with UL 50, "Electrical Cabinets and Boxes." 

B. Cabinet shall be constructed of sheet steel, NEMA 1 class except as otherwise 
indicated.  Cabinet shall consist of a box and a front consisting of a one piece 
frame and a hinged door.  Arrange door to close against a rabbet placed all 
around the inside edge of the frame, with a uniformly close fit between door and 
frame.  Provide concealed fasteners, not over 24 inches apart, to hold fronts to 
cabinet boxes and provide for adjustment.  Provide flush or concealed door 
hinges not over 24 inches apart and not over 6 inches from top and bottom of 
door.  For flush cabinets, make the front approximately 3/4 inch larger than the 
box all around.  For surface mounted cabinets make front same height and width 
as box. 

C. Provide double doors for cabinets wider than 24 inches.  Telephone cabinets 
wider than 48 inches may have sliding or removable doors. 

D. Provide combination spring catch and key lock, with all locks for cabinets of 
the same system keyed alike.  Locks may be omitted on signal, power, and 
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lighting cabinets located within wire closets and mechanical-electrical rooms.  
Locks shall be of a type to permit doors to latch closed without locking. 

2.5 ACCESSORIES 

A. Corrosion Inhibitors.  All enclosures containing equipment, terminals, or 
splices shall have a vapor phase corrosion inhibitor.  Provide two spares for each 
one installed. 

2.6 MANUFACTURERS 

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

1. Adalet Enclosure Systems. 
2. American Electric. 
3. Carlon Divison of Lamson & Sessions. 
4. Crouse Hinds. 
5. Erickson Electrical Equipment Co. 
6. Hoffman Enclosures. 
7. Killark Electric Mfg. Co. 
8. O.Z. Gedney. 
9. Raco/Bell Division Harvey Hubbell. 
10. Spring City Electrical Mfg. Co. 
11. Square D Co. 
12. Steel City/Thomas & Betts. 

 
PART 3- EXECUTION 

3.1 COORDINATION 

A. Coordinate installation of electrical cabinets, boxes, and fittings with 
wire/cable, wiring devices, and raceway installation work. 

3.2 INSTALLATION 

A. Uses Permitted 

1. Outlet Boxes. 
a. Use galvanized flat rolled sheet steel boxes in finished areas 

with framed construction  
b. Use nonmetallic boxes in corrosive areas as designated on the 

plans. 
c. Use explosionproof boxes in hazardous areas as designated on 

the plans. 
d. Use cast metal boxes in all other locations.  Each box with 

associated covers and fittings shall have a NEMA rating suitable 
for each location installed. 
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2. Pull and Junction Boxes. 
 
a. Use general purpose boxes in finished areas with framed 

construction. 
b. Use dusttight and oiltight boxes in other dry interior areas. 
c. Use explosionproof boxes in hazardous areas as designated on 

the plans. 
d. Use weatherproof boxes for all other locations. 

 
3. Hinged Door Enclosures. 

a. Use dusttight and oiltight enclosures to house electrical 
equipment and controls in dry interior locations. 

b. Use weatherproof enclosures to house electrical equipment and 
controls in all other locations. 

 
4. Cabinets. 

 
a. Install enclosures and associated materials and NEMA types 

suitable for each location and in conformance with the drawings. 
 

B. General 

1. Cap unused knockout holes where blanks have been removed and plug 
unused conduit hubs. 

2. Support and fasten items securely in accordance with Section 26 05 29, 
"Supporting Devices." 

3. Sizes shall be adequate to meet NEC volume requirements, but in no 
case smaller than size indicated. 

4. Remove sharp edges where they may come in contact with wiring or 
personnel. 

5. Install boxes in locations which ensure ready accessibility to enclosed 
electrical wiring and avoid installing boxes back to back in walls where 
there would be less than 6 inches (150 millimeters [mm]) separation.  
Fasten boxes firmly and rigidly to substrates or structural surfaces to 
which attached, or solidly embed electrical boxes in concrete or 
masonry.  Aluminum boxes in contact with reinforced concrete shall be 
isolated by a bitumastic coating. 

6. Provide electrical connections for installed boxes. 
 

C. Outlet, Device, and Wiring Boxes 

1. For outlets at windows and doors, locate close to window trim.  For 
outlets indicated above doors, refer to plans for mounting height above 
finished floor and center outlets above the door opening except as 
otherwise indicated. 

2. For column and pilaster locations, locate outlet boxes for switches and 
receptacles on columns or pilasters so the centers of the columns are 
clear for future installation of partitions. 

3. For outlet boxes for locations in special finish materials for receptacles 
and switches mounted in desks or furniture cabinets or in glazed tile, 
concrete block, marble, brick, stone, or wood walls, use rectangular 
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shaped boxes with square corners and straight sides.  Install such boxes 
without plaster rings.  Saw cut all recesses for outlet boxes in exposed 
masonry walls. 

4. Mount outlet boxes for switches and receptacles with the long axis 
vertical or as indicated.  Three or more gang boxes shall be mounted 
with the long axis horizontal.  Locate box covers or device plates so they 
will not span different types of building finishes either vertically or 
horizontally.  Locate boxes for switches near doors on the side opposite 
the hinges and close to door trim, even though electrical floor plans may 
show them on hinge side. 

5. For outlet locations on exterior face of exterior walls, all outlet boxes 
shall be recessed in the wall. 

6. For cover plates for surface boxes, use plates sized to box front without 
overlap. 

7. Protect outlet boxes to prevent entrance of plaster and debris. 
 

D. Pull and Junction Boxes 

1. Install clamps, grips, or devices to which cables may be secured.  
Arrange cables so they may be readily identified.  Support cable at least 
every 30 inches inside boxes. 

2. Mount pull boxes in inaccessible ceilings with the covers flush with the 
finished ceiling. 

3. Provide pull and junction boxes for telephone, signal, and other systems 
at least 50 percent larger than would be required by Article 314 of NEC, 
or as indicated.  Locate boxes strategically and provide shapes to permit 
easy pulling of future wires or cables of types normal for such systems. 

 
E. Cabinets and Hinged Door Enclosures 

1. Mount with fronts straight and plumb. 
2. Install with tops 78 inches above floor. 
3. Set cabinets in finished spaces flush with walls. 
4. Use spacers to maintain 1/4-inch clearance from wall. 

 
3.3 GROUNDING 

A. Electrically ground metallic cabinets, boxes, and enclosures.  Where wiring to 
item includes a grounding conductor, provide a grounding terminal in the interior 
of the cabinet, box, or enclosure. 

3.4 CLEANING AND FINISH REPAIR 

A. Upon completion of installation and before devices and wiring are installed, 
remove burrs, dirt, and construction debris and repair damaged finish including 
chips, scratches, abrasions, and weld marks. 

B. For galvanized finish, repair damage using a zinc-rich paint recommended by 
the manufacturer. 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*10/29/19 26 05 34 - Page 8 of 8 
CC:cc 

C. For painted finish, repair damage using matching corrosion-inhibiting touch-up 
coating. 

 
 END OF SECTION 
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SECTION 26 05 53 
 

ELECTRICAL IDENTIFICATION 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions and Division 1 specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to 
perform the work in accordance with the plans and specifications. 

B. This section includes identification of electrical materials, equipment, and 
installations.  It includes requirements for electrical identification components 
including, but not limited to, the following: 

1. Buried electrical line warnings. 
2. Identification labeling for raceways, cables, and conductors. 
3. Operational instruction signs. 
4. Warning and caution signs. 
5. Equipment labels and signs. 

 
1.3 QUALITY ASSURANCE 

A. National Electrical Code.  Provide warning signs where required by National 
Fire Protection Association (NFPA) 70 “National Electrical Code (NEC).” 

B. American National Standards Institute (ANSI) Compliance.  Comply with 
requirements of ANSI Standard A13.1, “Scheme for the Identification of Piping 
Systems,” with regard to type and size of lettering for raceway and cable labels. 

1.4 SUBMITTALS. Submit the following package in accordance with Division 1 and this 
specification section. 

A. Submittal Package No. 1 – Product Data and Test Reports 

1.  Furnish manufacturer's product data, test reports, and materials 
certifications as required. 
 

1.5 JOB CONDITIONS (Not used) 

1.6 DELIVERY, STORAGE, AND HANDLING (Not used) 

1.7 SPECIAL WARRANTY (Not used) 
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PART 2 -  PRODUCTS 

2.1 MATERIALS 

A. Box, Conduit, and Raceway Identification 

1. Adhesive Labels.  Preprinted, flexible, self-adhesive vinyl labels with 
black legend.  Legend covered with clear weather and chemical resistant 
coating. 

2. Plastic Sleeves.  Preprinted, pretensioned, snap-on, flexible, wraparound 
plastic sleeves with black legend.  Sized to fit conduit diameter. 

3. Plasticized Card Stock Tags.  Vinyl cloth with preprinted and field 
printed legends.  Red background, except as otherwise indicated, with 
eyelet for fastener. 

4. Buried Electrical Line Warning Tape.  Permanent, bright colored (red), 
continuous printed, plastic warning tape not less than 6 inches wide by 5 
mils thick with continuous metallic strip or core.  Printed legend rending 
as follows:  “Buried High Voltage Line Below.” 

 
B. Wire and Cable Identification 

1. Colored Marking Tape.  Self-adhesive vinyl tape not less than 7 mils 
thick and 3/4 inch wide. 

2. Wire Labels.  Self-adhesive wraparound labels with clear heat shrinkable 
jacket or permanent plastic heat shrinkable labels.  Preprinted legends. 

3. Aluminum Face Card Stock Tags.  Weather resistant, 18 point minimum 
card stock faced on both sides with embossable aluminum sheet, 0.002 
inch thick, and laminated with moisture resistant acrylic adhesive.  
Preprint legend to suit the application and punch for tie fastener. 

4. Aluminum Wraparound Marker Bands.  Bands with stamped or 
embossed legend and slots or ears for permanently securing around 
wires, cables, or groups of wires.  Four millimeter (mm) thick sheet 
aluminum. 

 
C. Nameplates and Signs 

1. Laminated Plastic.  Engraving stock plastic laminate, 1/16 inch 
minimum thick for signs up to 20 square inches, or 8 inches in length; 
1/8 inch thick for larger sizes.  Engrave legend in black letters on white 
face unless otherwise noted and punched for mechanical fasteners. 

2. Metal Backed Butyrate.  Weather-resistant, nonfading, preprinted 
cellulose acetate butyrate signs with 20-gauge, galvanized steel backing, 
with colors, legend, and size appropriate to the location.  Provide 1/4-
inch grommets in corners for mounting. 

3. Brass or Aluminum Tags.  Metal tags with stamped legend, punched for 
fasteners.  Dimensions:  2 inches by 2 inches by 19 gauge. 
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D. Accessories 

1. Fasteners.  Self-tapping stainless steel screws or number 10/32 stainless 
steel machine screws with nuts and flat and lock washers. 

2. Cable Ties.  Fungus inert, self-extinguishing, one piece, self-locking 
nylon cable ties, 0.18-inch minimum width, 50-pound minimum tensile 
strength, and suitable for a temperature range from minus 40 degrees 
Fahrenheit (o F.) to 185 o F.  Provide ties in specified colors when used 
for color coding. 

 
2.2 MANUFACTURERS 

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

1. American Labelmark Co.; Labelmaster Subsidiary 
2. Brady Corp. 
3. Carlton Industries, Inc. 
4. Champion American, Inc. 
5. Emed Co., Inc.  
6. Grimco, Inc. 
7. Ideal Industries, Inc. 
8. Kraftbilt. 
9. LEM Products, Inc. 
10. Markal Corp. 
11. National Band and Tag Co. 
12. Panduit Corp. 
13. Radar Engineers. 
14. Seton Identification Products 
15. Standard Signs, Inc. 

 
PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conduits 

1. Underground Lines.  Identify with warning tape in trench above 
conduits. 

 
B. Boxes 

1. Code Required Caution Signs.  Self-adhesive labels indicating system 
voltage.  Install on outside of box cover. 

2. Circuit Identification.  Self-adhesive labels indicating contained circuits. 
 

C. Wires and Cables 

1. Color Coding.  Color code service, feeder, and branch circuit conductors 
as follows: 
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208/120 Volts Phase 480/277 Volts 

Black A Brown 
Red B Orange* 
Blue C Yellow 

White Neutral White 
Green Ground Green 

     *Where not permitted by inspecting authority, use purple. 
 

a. Use conductors with color factory applied for sizes No. 8 AWG 
and smaller. 

b. Use colored marking tape for sizes larger than No. 8 AWG.  
Apply for a distance of 6 inches from terminal points and in 
boxes where splices or taps are made. 

 
2. Circuit Identification.  Use aluminum wraparound marker bands to 

identify feeders and branch circuits in manholes, handholes, and pull 
boxes. 

 
3. Conductor Labeling.  Use wire labels to identify conductors as follows: 

 
a. Conductors indicated to be for future connection or connection 

under another contract with identification indicating source and 
circuit numbers. 

b. Where multiple branch circuits or control wiring or 
communications/signal conductors are present in the same box 
or enclosure (except for three circuit, four wire home runs), label 
each conductor or cable.   

c. Provide legend indicating source, voltage, circuit number, and 
phase for branch circuit wiring.   

d. Phase and voltage of branch circuit wiring may be indicated by 
means of coded color of conductor insulation.   

e. For control and communications/signal wiring, use color coding 
for wire/cable marking tape at terminations and at intermediate 
locations where conductors appear in wiring boxes, troughs, and 
control cabinets.   

f. Use consistent letter/number conductor designations throughout 
on wire/cable marking tapes. 

g. Match identification markings with designations used in 
panelboards, shop drawings, Contract Documents, and similar 
previously established identification schemes for the facility's 
electrical installations. 

h. Provide securely attached nameplates identifying all ground 
buses.   

i. Provide securely attached nametags to each accessible 
termination, attachment, or bonding location for each equipment 
grounding conductor, grounding electrode conductor, and 
bonding conductor. 
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D. Signs 

1. Install warning, caution, or instruction signs where required by NEC, 
where indicated, or where reasonably required to ensure safe operation 
and maintenance of electrical systems and of the items to which they 
connect.   

2. Install engraved plastic laminated instruction signs with approved legend 
where instructions or explanations are needed for system or equipment 
operation.   

3. Install butyrate signs with metal backing for outdoor items. 
4. For emergency operating signs, install engraved laminate signs with 

white legend on red background with minimum 3/8 inch high lettering 
for emergency instructions on power transfer, load shedding, or other 
emergency operations. 

5. Provide code required signs for multiple main switches, for standby 
power systems, and, where required, for generator ground connection. 

 
E. Nameplates 

1. General.  
  
a. Provide equipment identification nameplates for each major unit 

of electrical equipment, including central or master units of each 
electrical system.   

b. This includes communication/signal/alarm systems unless unit is 
specified with its own self-explanatory identification.  

c. Text shall match terminology and numbering of the contract 
documents and shop drawings. 

 
2. Provide 1-1/2-inch high engraved plastic laminated nameplates (2 inches 

high where two lines of text are required) with 1/2-inch lettering for the 
following: 

 
a. Panelboards, electrical cabinets, and enclosures. 
b. Access doors and panels for concealed electrical items. 
c. Switchgear and switchboards. 
d. Substations. 
e. Motor control centers. 
f. Motor starters. 
g. Contactors. 
h. Enclosed circuit breakers. 
i. Disconnect switches. 
j. Control panels. 

 
3. Provide 5/8-inch-high engraved plastic laminated nameplates (1-inch 

high where two lines of text are required) with 1/4-inch high lettering for 
individual compartments of the following: 

 
a. Switchgear and switchboards. 
b. Motor control centers. 
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4. Provide 5/8-inch-high engraved plastic laminated namplates (1-inch high 

where two lines of text are required) with 1/4-inch high lettering for the 
following: 

 
a. Push-button stations. 
b. Remote controlled switches. 
c. Control devices. 
d. Light switches. 

 
5. Install labels at locations indicated and at locations for best convenience 

of viewing without interference with operation and maintenance of 
equipment.  All code requirements for signage shall be met. 

 
3.2 INSTALLATION 

A. General 

1. Lettering and Graphics.  Coordinate names, abbreviations, colors, and 
other designations used for electrical identification with corresponding 
designations specified or indicated.  Install numbers, lettering, and colors 
as approved in submittals and as required by code. 

2. Install identification devices in accordance with manufacturer's written 
instructions and requirements of NEC.  Clean surfaces of dust, loose 
material, and oily films before applying. 

3. Sequence of Work.  Where identification is to be applied to surfaces that 
require finish, install identification after completion of finish work. 

4. Install labels where indicated or at locations for best viewing without 
interference with operation and maintenance of equipment. 

 
B. Buried Line Warning Tape.   

1.  During trench backfilling, for exterior underground power, control, 
signal, and communications cables and conduits, install continuous 
underground plastic line marker, located directly above line at 6 to 8 
inches below finished grade.   

2.  Where multiple lines are installed in a common trench or concrete 
envelope, do not exceed an overall width of 16 inches; install a single 
line marker. 
 

C. Tape.   

1. Apply colored, pressure-sensitive plastic tape in half-lapped turns.   
2. Apply the last two turns of tape with no tension to prevent possible 

unwinding.   
3. Do not obliterate cable identification markings by taping.   
4. Tape locations may be adjusted slightly to prevent such obliteration. 

 
D. Metal Tags.  Attach metal tags with one piece self-locking nylon cable ties. 
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E. Cable Ties.  Apply cable ties with a special tool or pliers; tighten for snug fit 
and cut off excess length. 

 
 END OF SECTION 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*10/29/19 26 27 26 - Page 1 of 4 
CC:cc 

 SECTION 26 27 26 
 
 WIRING DEVICES 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 53, "Electrical Identification," for requirements for 

legends to be engraved on wall plates. 
4. Section 26 28 16, "Circuit and Motor Disconnects," for devices other 

than snap switches and plug/receptacle sets used as disconnects for 
motors. 

 
1.2 DESCRIPTION OF WORK 

A. General.  Provide the labor, tools, equipment, and materials necessary to furnish 
and install wiring devices in accordance with the plans and as specified herein. 

1. This section includes the following: 
 

a. Receptacles. 
b. Ground fault circuit interrupter (GFCI) receptacles. 
c. Plugs. 
d. Plug connectors. 
e. Snap switches. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work to furnish and install wiring devices in 
compliance with applicable requirements of governing agencies having 
jurisdiction and in accordance with these plans and as specified herein. 

1. Regulatory Requirements.  Comply with provisions of the following 
codes. 

2. National Fire Protection Association (NFPA) 70, "National Electrical 
Code (NEC)." 

3. Underwriters' Laboratories, Inc. (UL) and National Electrical 
Manufacturers Association (NEMA) Compliance.  Provide wiring 
devices which are listed and labeled by UL and comply with applicable 
UL and NEMA standards. 
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1.4 SUBMITTALS 

A. Transmittals.  Furnish manufacturer's product data, test reports, and materials 
certifications as required. 

B. Submit the following in accordance with Conditions of Contract and Division 1 
specifications sections: 

1. Product data for each type of product specified. 
 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver wiring devices and components properly packaged in factory 
fabricated type containers. 

B. Store wiring devices and components in original packaging and in a clean, dry 
space; protect from weather and construction traffic. 

C. Handle wiring devices and components carefully to avoid breakages, impacts, 
denting, and scouring finishes.  Do not install damaged equipment; 
replace/return damaged units to equipment manufacturer. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS  

2.1 MATERIALS 

A. Manufacturers 

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

 
a. Wiring Devices. 

 
1) Bryant Electric Co. 
2) Hubbell, Inc. 
3) Pass & Seymour/Legrand. 
4) Leviton. 

 
B. Wiring Devices 

1. General.  Provide wiring devices, in types, characteristics, grades, 
colors, and electrical ratings for applications indicated which are UL 
listed and which comply with NEMA WD 1 and other applicable UL and 
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NEMA standards.  Provide ivory color devices and wall plates except as 
otherwise indicated.  Verify color selections with Engineer/Architect. 

 
2. Receptacles. 

 
a. Comply with UL 498 and NEMA WD 1. 
b. Ground Fault Interrupter (GFI) Receptacles.  Provide "feed 

through" type ground fault circuit interrupter, with integral 
heavy duty NEMA 5-20R duplex receptacles arranged to protect 
connected downstream receptacles on same circuit.  Provide unit 
designed for installation in a 2 3/4 inch deep outlet box without 
adapter, grounding type, Class A, Group 1, per UL Standard 
943. 

 
3. Switches. 

 
a. Snap Switches.  Quiet-type alternating current (ac) switches.  

Comply with Federal Specification (FS) W-S-896, UL 20, and 
NEMA WD1. 

 
4. Heavy-Duty Weatherproof/Explosionproof Snap Switches.  Provide 

factory-sealed snap switches suitable for Class 1, Division 1 and 2, 
Group C and D and NEMA 3 locations.  Provide conduit hub sizes, 
poles, and multiple gangs as shown on the contract documents.  Switches 
shall be Crouse-Hinds Model EDS, or equal. 

 
C. Wiring Device Accessories 

1. Weatherproof GFCI Receptacle Covers.  Weatherproof covers for GFCI 
receptacles shall be rainproof while in use and shall be in full 
compliance with NEC Article 406.8.  The covers shall be constructed of 
clear polycarbonate.  The covers shall be hinged allowing them to swing 
open and closed.  Provide molded polycarbonate inserts to plug unused 
cord openings in the cover and stainless steel mounting hardware.  
Provide standard box or FS box mounting provisions as necessary. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Installation of Wiring Devices and Accessories 

1. Install wiring devices and accessories as indicated, in accordance with 
manufacturer's written instructions, applicable requirements of NEC, and 
in accordance with recognized industry practices to fulfill project 
requirements. 

2. Coordinate with other work, including painting, electrical boxes, and 
wiring installations, as necessary to interface installation of wiring 
devices with other work. 

3. Mount all wall switches at 4'-0" above finished floor and all receptacles 
at 1'-6" above the finished floor unless otherwise noted. 
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4. Install wiring devices only in electrical boxes which are clean, free from 
building materials, dirt, and debris. 

5. Install wiring devices after wiring work is completed. 
6. Tighten connectors and terminals, including screws and bolts, in 

accordance with equipment manufacturer's published torque tightening 
values for wiring devices. Where manufacturer's torquing requirements 
are not indicated, tighten connectors and terminals to comply with 
tightening torques specified in UL Standard 486A. Use properly scaled 
torque-indicating hand tool. 

 
3.2 PROTECTION 

A. General.  Protect installed components from damage.  Replace damaged items 
prior to final acceptance. 

3.3 FIELD QUALITY CONTROL 

A. Testing.  Prior to energizing circuits, test wiring for electrical continuity, and for 
short circuits.  Ensure that proper polarity of connections is maintained.  
Subsequent to energizing, test wiring devices and demonstrate compliance with 
requirements, operating each operable device at least six times. 

1. Test ground fault interruptor operation with both local and remote fault 
simulations in accordance with manufacturer recommendations. 

 
 

 END OF SECTION 
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SECTION 26 28 16 
 

CIRCUIT AND MOTOR DISCONNECTS 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 specification sections, apply to 
this section. 

B. Related Sections.  The following sections contain requirements that relate to 
this section: 

1. Section 26 00 01, "Basic Electrical Requirements." 
2. Section 26 00 02, "Basic Electrical Materials and Methods." 
3. Section 26 05 12, "Wires, Cables, and Connectors." 
4. Section 26 05 33, "Raceway." 
5. Section 26 05 34, "Cabinets, Boxes, and Fittings." 

 
1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and material necessary to 
install circuit and motor disconnects in accordance with the plans and as 
specified herein. 

B. Extent of circuit and motor disconnect switch work is indicated by drawings 
and schedules. 

C. Types of circuit and motor disconnect switches in this section include the 
following: 

1. Equipment disconnects. 
2. Motor circuit disconnects. 

 
1.3 QUALITY ASSURANCE 

A. Codes and Standards.  Perform all work associated with circuit and motor 
disconnects in compliance with applicable requirements of governing agencies 
having jurisdiction and in accordance with these plans and as specified herein. 

1. National Electrical Code (NEC) Compliance.  Comply with NEC 
requirements pertaining to construction and installation of electrical 
circuit and motor disconnect devices. 

2. Underwriters' Laboratories, Inc. (UL) Compliance.  Comply with 
requirements of UL 98 "Enclosed and Dead Front Switches."  Provide 
circuit and motor disconnect switches which have been UL listed and 
labeled. 

3. National Electrical Manufacturers Association (NEMA) Compliance.  
Comply with applicable requirements of NEMA Standards Pub. Nos. KS 
1, "Enclosed and Miscellaneous Distribution Equipment Switches 
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(600 Volts Maximum)," and 250, "Enclosures for Electrical Equipment 
(1000 Volts Maximum)." 

 
1.4 SUBMITTALS 

A. General.  Submit manufacturer's product data, test reports, and material 
certifications. 

1.5 JOB CONDITIONS 

  Not used. 
 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver circuit and motor disconnect switches properly packaged in factory-
fabricated-type containers or wrappings which properly protect devices from 
damage. 

B. Store circuit and motor disconnect switches in original packaging and protect 
from weather and construction traffic.  Wherever possible, store indoors; where 
necessary to store outdoors, store above grade and enclose with watertight 
wrapping. 

C. Handle circuit and motor disconnect switches carefully to prevent physical 
damage.  Do not install damaged disconnect switches; remove from site and 
replace damaged devices with new. 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2 -  PRODUCTS  

2.1 MATERIALS 

A. Heavy-Duty Safety Switches.  Provide surface-mounted, heavy-duty-type, sheet 
steel enclosed safety switches, of types, sizes, and electrical characteristics as 
required for the indicated installation; fused, if noted on plan.  Provide switches 
incorporating quick make, quick break type switches, so that switch blades are 
visible in OFF position with door open.  Equip with operating handle which is 
integral part of enclosure base and whose operating position is easily 
recognizable and is padlockable in OFF position.  Interlock enclosure door with 
operating handle such that the door cannot be opened with the switch closed.  
Provide an inconspicuous defect mechanism for use by maintenance personnel.  
Construct current carrying parts of high conductivity copper with silver tungsten 
type switch contacts; and positive pressure type reinforced fuse clips where 
fusible switches are specified or required by code.  Provide NEMA Type 12 
enclosures.  For switches marked "WP," provide NEMA Type 4X stainless steel 
enclosures. 
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2.2 MANUFACTURERS 

A. Manufacturer.  Subject to compliance with requirements, provide circuit and 
motor disconnects of one of the following (for each type of switch): 

1. Crouse-Hinds Co. 
2. Cutler-Hammer, Inc. 
3. General Electric Co. 
4. Square D Company. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install circuit and motor disconnect switches as indicated, complying with 
manufacturer's written instructions, applicable requirements of NEC, NEMA, 
and National Electrical Contractor's Association (NECA) "Standard of 
Installation," and in accordance with recognized industry practices. 

B. Coordinate circuit and motor disconnect switch installation work with 
electrical raceway and cable work, as necessary for proper interface. 

C. Locations of disconnect switches as shown on the plans are approximate unless 
dimensioned.  Install disconnect switches as close to the equipment served as 
practical, but at a readily accessible location with adequate working clearances 
to meet all NEC requirements. 

D. Provide a suitable means for mounting all disconnect switches. 

3.2 GROUNDING 

A. Provide equipment grounding connections, tightened to ensure a permanent 
and effective ground, for all electrical disconnect switches. 

3.3 FIELD QUALITY CONTROL 

A. Subsequent to completion of installation of electrical disconnect switches, 
energize circuitry and demonstrate capability and compliance with requirements. 
Where possible, correct malfunctioning units at project site, then retest to 
demonstrate compliance; otherwise remove and replace with new units and 
retest.  Corrective action and repeated tests shall be accomplished at own 
expense. 

 
 END OF SECTION 
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SECTION 33 05 01 
 

CONNECTIONS TO EXISTING MAINS AND SEWERS 
 

PART 1  -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, and all related specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
accomplish connections to pipelines and sewers in service in accordance with the 
plans and as specified herein. 

1.3 QUALITY ASSURANCE 

A. Codes and Regulatory Agencies.  Perform all work in compliance with all 
federal, state, and local codes and regulatory agencies. 

1.4 SUBMITTALS 

Not used. 
 

1.5 JOB CONDITIONS 

A. Notification.  Notify the Owner at least 2 working days in advance and all 
affected users at least 24 hours in advance of shutoffs.  The notification shall 
include planned starting time and duration of interruption in service.  The time 
and duration of interruption of service must be approved by the Owner. 

1.6 DELIVERY, STORAGE, AND HANDLING 

  Not used. 
 

1.7 SPECIAL WARRANTY 

  Not used. 
 
PART 2  -  PRODUCTS  

Not applicable. 
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PART 3 -  EXECUTION  

3.1 CONNECTING TO EXISTING UTILITIES AND STRUCTURES 

A. Examination 

1. Verification of Conditions.  Verify the location and elevation of required 
construction.  Confirm that conditions are acceptable to begin 
construction of work covered in the specification.  Complete 
coordination with other construction or operation activity on the same 
facility or area.  Expose all existing pipes within the work area to permit 
confirmation of pipe sizes, all required dimensions, elevations, precise 
locations, and materials of construction prior to ordering new materials 
and not less than 7 working days prior to date planned for actual 
connection. 

 
B. Main Connection 

1. Sequence of Work. 
 

a. Complete as much work as possible before making connections. 
New mains must be blocked, tested, sterilized, and approved 
prior to connecting to existing mains. 

b. Coordinate the work so that all labor, materials, tools, and 
equipment are on the site at the start of the work. 

c. Work continuously (24 hours per day, 7 days per week) until 
service is restored. 

d. Schedule the work to correspond with minimum flows, such as 
nights and weekends, to minimize inconvenience to customers. 

 
2. Disinfection.  Disinfect contaminated potable water pipe in accordance 

with Section 01 89 19, "Leakage Test and Disinfection." 
 

3. Testing.  Test the connection before backfilling. 
 

4. Refilling.  Refill the pipe from the system and evacuate all air through 
hydrants and air releases. 

 
5. Demonstration.  Comply with requirements of Section 33 05 30 Item  

3.6. 
 

C. Sewer Connection  

1. Description.  Provide for intercepting existing sewers and connecting 
new sewers to existing manholes where shown on the plans or where 
directed and as specified herein. 

2. General.  This work shall include neatly cutting out existing sewers 
within new manholes; abandoning sewers within new and existing 
manholes and plugging with concrete; connecting into and reshaping 
inverts within existing manholes to accommodate new sewers; and 
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temporarily plugging new sewers within existing manholes.  All plugs 
and connections shall be made watertight. 

 
  

END OF SECTION 
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 SECTION 33 05 30 

PRESSURE PIPE, FITTINGS, AND VALVES, INSTALLATION 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions, Division 1, and all related 
specification sections, apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
install the pipe and fittings in accordance with the drawings and specifications.  
The work includes, but is not limited to, the following: 

1. Excavation, preparation of the trench bottom and bedding. 
2. Shoring and bracing. 
3. Piping beginning at the outside face of structures or building 

foundations, unless specifically included under other sections. 
4. Piping beneath structures. 
5. Installation of supports, restraints, and thrust blocks. 
6. Work on existing buried pipelines. 
7. Installation of all joints, fittings, specials, couplings, adapters, sleeves, 

tie rods, jointing and gasketing materials, and all other work required to 
complete the piping installation. 

8. Valves, gates, and specials shown or specified for the piping systems. 
9. Testing and disinfection. 
10. Cleaning. 
11. Trench maintenance. 

 
1.3 QUALITY ASSURANCE  

A. Standards.  Conform all materials and workmanship with the following 
standards. 

1. AASHTO – American Association of State Highway and Transportation 
Officials. 

2. ANSI – American National Standards Institute. 
3. ASTM – American Society for Testing and Materials. 
4. AWWA – American Water Works Association. 
5. PPI – Plastic Pipe Institute. 

 
B. Trench Maintenance.  Be responsible for the condition of the trenches for a 

minimum period of year from the date of the final acceptance, which must 
include the period of November 1 to the following April 30. Extend the contract 
bond to cover the entire trench maintenance period. 

1.4 SUBMITTALS.  Submit all submittals in accordance with the Division 1 Submittal 
Requirements and this specification section. 
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A. Submittal Package No. 1 – Backfill Product Data 

1.  Product data noting each material source, location, sieve analysis, and 
other information which will show that the source and supplier are 
capable of furnishing materials meeting the requirements of these 
specifications.  Include name and location of all borrow pits.  Product 
data is required for the following: 
 
a. Granular pipe bedding. 
b. Granular backfill. 
 

 
1.5 JOB CONDITIONS. Provide all water required for testing, cleaning, and flushing at no 

additional cost to the Owner.  Do not pressure-test polyvinyl chloride (PVC) and 
polyethylene (PE) pipe when the temperature of the pipe is over 80 degrees Fahrenheit (° 
F.). 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. General 

1. Delivery, storage, and handling shall be in accordance with Section  
01 60 00, "Materials and Equipment." 

2. Reject pipe, fittings, and accessories that are cracked, damaged, or in 
poor condition, or have damaged linings. 

3. Pipe handled on skidways shall not be skidded or rolled against other 
pipe. 

4.  Protect PVC or PE pipe from exposure to heat or direct sunlight 
(ultraviolet rays). 

 
1.7        SPECIAL WARRANTY  (Not used) 

PART 2 -  PRODUCTS  

2.1 GENERAL 

A. Pipe and Fittings.  Conform all buried piping, fittings, and joints to the 
drawings and requirements specified in the corresponding section for each type 
of pipe installed. 

B. Manufacturer 

1. All new buried piping of one material shall be by a single manufacturer.  
2. All buried fittings of one material shall be by a single manufacturer. 
3. All pipe and fittings manufactured outside the United States shall be 

certified to ISO 9001:2000 standards for quality assurance. 
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C. Identification 

1. Factory-mark or cast all pipe and fittings 4 inches in diameter and larger 
with the pipe size, material, and class or schedule on the exterior pipe 
surface. 

2. Factory-mark all piping less than 4 inches in diameter with the pipe size, 
material, and class or schedule on the exterior pipe surface. 

 
2.2  BACKFILL 

A. Granular Pipe Bedding.   

1.  Crushed stone or gravel meeting the following requirements: 
 

Nominal Pipe Size AASHTO M43 Size 
Less than 16 " 7, 78, 8, or 89 

Greater than 16" 6, 67, or 68 
 

2.  Maximum loss during an AASHTO T104 5-cycle sulfate soundness test 
shall be 15 percent. 

3.  Maximum wear during an AASHTO T-96 Los Angeles abrasion test 
shall be 50 percent. 
 

B. Selected Excavated Trench Material.  Free from cinders, refuse, organic 
material, boulders, rocks, frozen material, or other material which in the opinion 
of the Engineer is unsuitable. 

C. Plastic Pipe Backfill. In addition to the specified material and installation 
requirements noted elsewhere in this specification, the particle size of material in 
contact with the plastic pipe shall not exceed the following: ½ in for pipe under 4 
inches in diameter, ¾ inches for pipes between 6 to 8 inches in diameter, 1 inch 
for pipes 10 to 16 inches in diameter; and 1 ½ inches for larger pipes. 

D.  Excavated Trench Material.  Free from frozen earth, debris, or earth with an 
exceptionally high void content. 

E. Granular Backfill.   

1.  Granular backfill materials shall be gravel, crushed gravel, crushed 
stone, or sand meeting the following grading requirements: 
 

 
Sieve 

Total Percent 
Passing  

2-1/2 inch 100 
1 inch 70 – 100 
No. 4  

(3/16 inch) 
 

25 – 100 
No. 40 10 – 50 
No. 200 5 – 15  

       



 LLMWWTP IMPROVEMENTS 
 

57358*GS*STD*10/31/19 33 05 30 - Page 4 of 12 
DWB:dwb 

2. The fraction passing a No. 40 sieve shall have a liquid limit not greater 
than 30 and a plasticity index not greater than 6. 

3.  Maximum loss during an AASHTO T104 5-cycle sulfate soundness test 
shall be 15 percent. 

4.  Maximum wear during an AASHTO T-96 Los Angeles abrasion test 
shall be 50 percent. 
 

PART 3 -  EXECUTION 

3.1 PREPARATION 

A. Verification of Conditions 

1. Verify the location and elevation of required construction. 
2. Confirm that conditions are acceptable to begin construction of the work 

covered in the specification. 
3. Coordinate with other construction or activities in the same facility or 

area. 
B. Safety.  For the security and safety of persons in and adjacent to trenches or 

construction operations, follow the safety regulations of the appropriate federal, 
state, and local agency. 

C. Dewatering 

1. Should water be encountered, furnish and operate suitable pumping 
equipment of adequate capacity to dewater the trench. 

2. Sufficiently dewater the trench so that the laying and joining of the pipe 
is in the dry. 

3. Convey all trench water in accordance with the requirements contained 
in the National Pollutant Discharge Elimination System (NPDES) 
program. 

4. Convey all trench water to a natural drainage channel or storm sewer 
without causing any property damage. 

 
D. Construction Equipment.  Where mains are located in or adjacent to 

pavements, all backfilling and materials handling equipment shall have rubber 
tires.  Use crawler equipment only where there is no danger of damaging 
pavement. 

E. Noise, Dust, and Odor Control.  Conduct construction activities so as to 
eliminate all unnecessary noise, dust, and odors.  Do not use oil or other 
materials for dust control which may cause tracking. 

3.2 INSTALLATION 

A. Protection of Trees 

1. Take special care to avoid damage to trees and their root systems.   
2. Do not use machine excavation when, in the opinion of the 

Engineer/Architect, it would endanger the tree. 
3. Where the line of trench falls within the limits of the limb spread, 

headers are required across the trench to protect the tree. 
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4. Conduct the operation of all equipment (particularly when employing 
booms), the storage of materials, and the deposition of excavation in a 
manner which will not injure trees, trunks, branches, or their roots unless 
such trees are designated for removal. 

 
B. Excavation and Construction Materials.   

1.  Place all excavated material and all construction materials used in the 
work so as not to endanger the work, annoy the public, or interfere with 
natural drainage courses.   

2.  During the process of the work, maintain all material piles in a neat, 
workmanlike manner. 

 
C. Trench Support 

1. Unsupported open cut trenches will not be permitted where they may 
cause unnecessary damage to pavement, trees, structures, poles, utilities, 
or other private or public property. 

2. During the progress of the work, support the sides of the excavation by 
adequate and suitable sheeting, shoring, bracing, or other approved 
means. 

3. Remove trench support material and equipment when backfilling 
operations have progressed to the point where they may be withdrawn 
without endangering property. 

4. In lieu of removing all the sheeting, you may cut off the sheeting 2 feet 
above the top of the pipe and remove the upper portion.   

5. If all the sheeting is to be removed, remove it without causing damage to 
the pipe. 

6. No sheeting, shoring, or bracing will be paid for by the Owner unless 
remaining in place on written order of the Engineer/Architect.  In this 
case, payment will be made in accordance with the General Conditions. 

 
D. Trench Excavation and Bottom Preparation 

1. Trench Width.  Hold widths of trenches to a minimum to accommodate 
the pipe and appurtenances.  Measure the trench width at the top of the 
pipe barrel and shall conform to the following limits: 

 
a. Pipe. 

 
       Earth 

Minimum Outside diameter of the pipe barrel 
plus 8 inches, i.e., 4 inches each side 

Maximum Nominal pipe diameter plus 24 
inches 
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       Rock 

 Nominal Pipe 
Diameter 24 
inches or less 

Nominal Pipe 
Diameter Larger 

than 24 inches 
Minimum Outside 

diameter of the 
pipe barrel plus 
12 inches, i.e., 6 
inches each side 

Outside diameter 
of the pipe barrel 
plus 18 inches, 
i.e.,  
9 inches each side 

Maximum Nominal pipe 
diameter plus  
24 inches 

Nominal pipe 
diameter plus  
24 inches 

 
b. Structures.  The minimum excavation limits for structures shall 

be as excavated.  In rock, the excavation limits shall not exceed 
12 inches from the outside wall and 6 inches below the footer. 

 
c. Excessive Trench Width.  If for any reason the trench width 

exceeds the maximum trench width defined in this section, 
provide granular pipe bedding, additional strength pipe, or 
concrete encasement, at no cost to the Owner and subject to 
acceptance. 

 
2. Trench Depth. 

 
a. Earth. 

 
1) Excavate the trench to the depth required. 
2) Provide a uniform and continuous bearing and support 

for the pipe barrel on solid and undisturbed ground at 
every point between joints. 

3) It will be permissible to disturb the finished trench 
bottom over a maximum length of 18 inches near the 
middle of each length of pipe for the withdrawal of 
lifting tackle. 

4) Provide bell holes. 
5) Accurately prepare the finished trench bottom by means 

of hand tools. 
 

b. Rock. 
 

1) Where excavation is made in rock or boulders, excavate 
the trench 6 inches below the pipe barrel for pipe 24 
inches in diameter or less, and 9 inches for pipe larger 
than 24 inches in diameter. 

2) Remove all loose material from the trench bottom. 
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3. Rock Excavation. 
 

a. Rock excavation is defined as the removal of: 
 

1) Unanticipated solid concrete (excluding pavements), 
unanticipated solid masonry, or boulders each of which 
has a volume greater than 1 cubic yard. 

2) Bedrock which requires for its removal drilling and 
blasting, wedging, sledging, barring, or breaking up with 
a power-operated tool. 

 
b. Rock excavation is not excavating: 

 
1) Existing concrete or masonry structures or pavements 

shown. 
2) Material which can be excavated using an appropriately 

sized, heavy-duty, power-operated excavator, backhoe, 
or shovel, all of which are equipped with bucket-
mounted ripping teeth. 

3) Material that can be excavated with a hand pick and 
shovel. 

4)   Soft or disintegrated bedrock such as weathered shale, 
clay shale, claystone, or mudstone, or overconsolidated 
soils such as "hardpan." 

5) Previously blasted materials or materials that are 
intermittently drilled and blasted to merely increase 
production. 

 
c. Blasting Rock.  Do not blast rock unless approved. 

 
E. Pipe, Fittings, and Valve Installation 

1. Pipe Laying. 
 

a. Lay pipe with bell ends facing in the direction of laying, unless 
otherwise directed. 

b. After placing a length of pipe in the trench, center the spigot end 
in the bell and force the pipe home. 

c. Lay all pipe with ends abutting and true to line and grade.   
d. Deflection of pipe joints in excess of the manufacturer's 

recommendations will not be permitted. 
e. Provide a watertight pipe plug or bulkhead to prevent the 

entrance of foreign material whenever pipe laying operations are 
not in progress. 

f. Inspect cast metal pipe and fittings for cracks by ringing the pipe 
with a light hammer while it is suspended. 

 
2. Pipe Cutting. 

 
a. Cut pipe in a neat and workmanlike manner without damage to 

the pipe or lining. 
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b. The end shall be smooth and at right angles to the axis of the 
pipe. 

c. Flame cutting of metal pipe by means of an oxyacetylene torch 
will not be permitted. 

 
3. Push-On Joints. 

 
a. Thoroughly clean the surfaces with which the rubber gasket 

comes in contact just before assembly. 
b. Then insert the gasket into the groove in the bell. 
c. Before starting joint assembly, apply a liberal coating of special 

lubricant to the spigot end. 
d. With the spigot end centered in the bell, push the spigot end 

home. 
 

4. Mechanical Joints. 
 

a. Center the spigot in the bell. 
b. Thoroughly clean the surface with which the rubber gasket 

comes in contact just before assembly. 
c. Brush these clean surfaces with a special lubricant just before 

slipping the gasket over the spigot end and into the bell. 
d. Also brush the lubricant over the gasket before installation to 

remove the loose dirt and lubricate the gasket as it is forced into 
its retaining space. 

 
5. Restrained Joints. 

 
a. Ball and Socket or Push-On.  Assemble and install the ball and 

socket joint according to the manufacturer's recommendations.  
Thoroughly clean and lubricate the joint.  Check the retainer 
ring fastener. 

 
6. Joints between Dissimilar Pipe Materials.  Make connections to pipe of 

different materials with adaptors designed to join those materials. 
 

7. Setting Valves. 
 

a. Set valves on a firm foundation so that no load will be 
transferred to the connecting pipe. 

b. Provide a valve box for every buried valve. 
c. The valve box shall not transmit shock or stress to the valve and 

shall be centered and plumb over the operating nut of the valve.   
d. Set the box cover flush with the surface of the finished pavement 

unless otherwise shown. 
 

8. Anchoring.  Provide all plugs, caps, tees, and bends with a concrete 
backing.  If shown or specified, prevent movement by attaching suitable 
metal rods, clamps, or restrained fittings. 
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a. Concrete Backing. 
 

1) Concrete backing shall be Design Mix A concrete as 
specified in Section 03 30 00, "Cast-In-Place Concrete."  

2) Place backing between undisturbed ground and the 
fitting to be anchored. 

3) The area of bearing on the fitting and on the ground 
shall be as shown. 

4) Place the backing, unless otherwise shown, so that the 
pipe and fitting joints will be accessible for repair. 

 
b. Tie Rods. 

 
1) Place steel tie rods or clamps, where permitted, of 

adequate strength to prevent movement.   
2) Paint steel tie rods or clamps with three coats of an 

approved bituminous paint or coal tar enamel. 
 

c. Restrained Fittings.  Restrained fittings shall be subject to the 
acceptance of the Engineer/Architect. 

 
F. Trench Backfill.  Backfill all trench excavations immediately after pipe is laid 

as shown and specified. 

1. Foundation. 
  

a. Build the mains on a good foundation. 
b. If, in the Engineer/Architect's opinion, the material forming the 

trench bottom is not suitable for a good foundation, replace it 
with granular pipe bedding as directed. 

c. Authorized excavation and restoration of the foundation below 
the trench bottom will be paid for in accordance with the 
General Conditions. 

d. Fill unauthorized excavation below the trench bottom with pipe 
bedding at no cost to the Owner. 

 
2. Pipe Bedding. 
 

a. Install all plastic or fiberglass-reinforced plastic (FRP) pipes 
with a 6-inch-deep granular pipe bed.  

b. Install all other pipe materials with no pipe bed unless 
foundation is rock.   

c.  For rock foundations, provide a 6-inch granular pipe bed 
between rock and pipe for pipes 24 inches in diameter or less 
and a 9-inch granular pipe bed for pipes larger than 24 inches in 
diameter. 

d. Spread granular pipe bedding the full width of trench bottom. 
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3. Haunching. 
 

a. Use compacted selected excavated trench material unless noted 
otherwise. 

b. Place in uniform 6-inch loose layers and compact each layer to 
eliminate the possibility of settlement, pipe misalignment, or 
damage to joints. 

 
4. Initial Backfill. 

 
a. Use selected excavated trench material unless noted otherwise. 
b.  Take care to avoid injuring or moving the pipe. 

 
5. Final Backfill. 

 
a. Use excavated trench material unless noted otherwise. 
b. Use mechanical equipment to place the backfill. 
c. Do this in such a manner that the material does not free fall, but 

so that it will flow onto the previously placed material.  
d. Consolidate the backfill to ensure the minimum possible 

settlement. 
e. No compacting of the backfill with mechanical equipment, such 

as wheeled vehicles, will be permitted unless sufficient cover is 
provided over the pipe to prevent damage to the pipe. 

 
6. Granular Backfill.  When backfilling under pavements, driveways, or as 

directed, use granular backfill in place of the selected excavated trench 
material and the excavated trench material. 

 
7. Backfill trenches with Class C concrete where trench excavations pass 

within 18 inches of column or wall footings and that are carried below 
bottom of such footings or that pass under wall footings.  Place concrete 
to level of bottom of adjacent footing. 

 
8. Provide 4-inch-thick concrete base slab support for piping or conduit 

less than 2'-6" below surface of roadways.  After installation and testing 
of piping or conduit, provide minimum 4-inch-thick encasement (sides 
and top) of concrete prior to backfilling or placement of roadway 
subbase. 

 
9. Bulkheads. 

 
a. When granular bedding or backfill is provided, place bulkheads 

of clay soil across the trench at 100 foot intervals to resist the 
movement of groundwater through the granular material. 

b. Carefully compact the bulkheads and extend them approximately 
3 feet in the direction of the pipe and from the bottom of the 
trench to a height of 6 inches above the top of the pipe barrel. 
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10. Surface Conditions.  Periodically attend to the trench surface during the 
course of the Contract.  Maintain the trench surface in a safe condition 
and not interfering with natural drainage. 

 
3.3 RIVER CROSSING INSTALLATION 

A. General.  It is the intent of the plans and specifications to install the crossing in 
such a manner as to protect the pipe from erosion and to restore, as much as 
practicable, the riverbanks and bottom to their original condition. 

B. Pipe Protection.  Protect the pipe from erosion either by concrete encasement 
around the pipe or by a sufficient depth of compacted backfill as shown. 

C. Riverbank Restoration and Protection 

1. Restore the riverbanks by backfilling the trench with mechanically 
compacted earth to the original ground surface. 

2. The limits of compaction shall extend as shown. 
3. Following completion of the river crossing, place straw bales along the 

riverbank on each side within 2 feet of the edge of water and of 
sufficient length to extend beyond the limits of the excavated trench 
width. 

4. Straw bales shall remain in place until after the riverbanks have been 
fine graded, fertilized, and seeded, and until such time as the seeding has 
sufficiently grown to protect the riverbanks from erosion. 

 
D. River Bottom Restoration.  Backfill the river bottom trench with mechanically 

compacted earth. 

E. Construction Procedure.  Use either of the following methods to install the 
river crossing. 

1. Option 1. 
 

a. Construct an earth embankment from the riverbank to a point 
beyond the centerline of the river. 

b. Protect the slopes of the earth embankment from erosion by 
covering them with 6-mil polyethylene sheeting. 

c. Extend the sheeting from the river bottom to an elevation 2 feet 
above the water level. 

d. Install the main in a trench excavated through the embankment.   
e. Remove the embankment and material and any excess trench 

excavation to an off-site disposal area. 
f. Use the same procedure to install the remainder of the river 

crossing. 
 

2. Option 2. 
 

a. Construct a cofferdam of sandbags or inflatable bags from the 
riverbank to a point beyond the centerline of the river. 

b. Install the main in a trench within the cofferdam. 
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c. Remove any excess trench excavation to an off-site disposal 
area. 

d. Remove the cofferdam. 
e. Use the same procedure to install the remainder of the river 

crossing. 
 

3.4 CLEANING.  After a section of main is tested and accepted, clean the ground surface of 
all surplus material including stone, broken pipe, construction material, and all other 
debris. 

3.5 DEMONSTRATION 

A. Leakage Test and Disinfection.  In accordance with Section 01 89 19, "Leakage 
Test and Disinfection."   

B. Visual.  With Owner and/or Engineer/Architect, visually review the main 
installation for completion.  Demonstrate that all main materials and 
appurtenances are in conformance with the Contract Documents. 

C. Final Acceptance.  The visual demonstration for completion of the main 
installation shall not be considered as final acceptance of the work.  Correct all 
discrepancies "punch listed" at final inspection to the satisfaction of the 
Engineer/Architect and Owner. 

3.6 PROTECTION.  Protect the main appurtenances (valves, hydrants, etc.) from damage 
during subsequent construction operations.  Remove any and all protection at the 
completion of the project. 

 
 END OF SECTION 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*STD*4/8/2020 33 05 33 - Page 1 of 4 
DWB:dwb 

SECTION 33 05 33 
 

PRESSURE PIPE AND FITTINGS, DUCTILE IRON 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions, Division 1, Section 33 05 30, and all 
related specification sections, apply to this section. 

1.2 DESCRIPTION OF WORK.  Provide the labor, tools, equipment, and materials 
necessary to furnish and install the buried ductile iron pipe and fittings in accordance 
with the drawings and specifications.  See Section 40 05 13.53, “Process Piping, Ductile 
Iron” for exposed flanged ductile iron piping.  

1.3 QUALITY ASSURANCE.  In accordance with Section 33 05 30, “Pressure Pipe, 
Fittings, and Valves, Installation.” 

1.4 SUBMITTALS.  Submit the following submittal packages in accordance with section 01 
33 00, “Submittals.” Both packages shall be submitted, reviewed, and approved before 
installation of the pipe. 

A. Submittal Package No. 1 – Pipe Material and Testing Data 

1.          Certification of compliance with the referenced standards. 
2.          Description of proposed testing methods, procedures, and apparatus. 
3.          Manufacturer’s product data clearly marked for this specific project 

showing materials, sizes, thicknesses, pressure ratings, coatings, and 
joint configuration strengths. 

 
1.5 JOB CONDITIONS.  In accordance with Section 33 05 30, “Pressure Pipe, Fittings, and 

Valves, Installation.”  

1.6 DELIVERY, STORAGE, AND HANDLING.  In accordance with Section 33 05 30, 
“Pressure Pipe, Fittings, and Valves, Installation.” 

1.7 SPECIAL WARRANTY.  (Not used.) 

PART 2 -  PRODUCTS  

2.1 MATERIALS 

A. Ductile Iron Pipe.  Ductile iron pipe shall meet the requirements of 
ANSI/AWWA C151/A21.51, “Ductile Iron Pipe, Centrifugally Cast, for Water 
or Other Liquids.” 

1. Material.  The chemical constituents shall meet the physical property 
recommendations of ASTM A 536, “Ductile Iron Castings,” to ensure 
that the iron is suitable for satisfactory drilling and cutting. 
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2. Minimum Thickness.   
 
a. Unless otherwise shown, the minimum thickness of the barrel of 

the pipe shall be: 
 

Size Thickness Class 
3” – 12” 53 

14” – 24” 53 
30” – 48” 53 

 
b. Unless otherwise shown, the minimum thickness of the barrel of 

restrained ball and socket joint pipe (river crossing) shall be: 
 

Size Thickness Class 
4” – 6” 54 

8” – 12” 55 
14” – 24” 56 
30” – 36” 57 

 
3. Coating and Lining. 

   
a.  General. Unless noted otherwise, coat the pipe exterior with a 

bituminous coating in accordance with ANSI/AWWA 
C151/A21.51, “Ductile Iron Pipe, Centrifugally Cast, for Water 
or Other Liquids,” and lined inside with cement mortar and seal 
coated in accordance with ANSI/AWWA C104/A21.4, “Cement-
Mortar Lining for Ductile Iron Pipe and Fittings for Water.” 

b.  Air Mains. All ductile iron air main interiors shall be unlined. 
 

B. Ductile Iron Fittings.  Ductile iron standard and special fittings shall conform to 
ANSI/AWWA C110/A21.10, “Ductile Iron and Gray Iron Fittings,” or 
ANSI/AWWA C153/A21.53, “Ductile Iron Compact Fittings.”  

1. Working Pressures.  Fittings shall be suitable for the following working 
pressures unless otherwise noted: 

 
 

Sizes 
Pressure (psi) 

Gray Iron 
Pressure (psi) 
Ductile Iron 

2” – 12” 250  
14” – 48” 150  
3” – 24”   350 

30” – 48”  250 
 

2. Coating and Lining. 
   
a.  General. Unless noted otherwise, coat the fittings exterior with a 

bituminous coating in accordance with ANSI/AWWA 
C110/A21.10, “Ductile Iron and Gray Iron Fittings,” or 
ANSI/AWWA C153/A21.53, “Ductile Iron Compact Fittings,” 
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and lined inside with cement mortar and seal coated in 
accordance with ANSI/AWWA C104/A21.4, “Cement-Mortar 
Lining for Ductile Iron Pipe and Fittings for Water.” 

b.  Air Mains. All ductile iron fitting interiors on air mains shall be 
unlined. 

 
C. Joints 

1. Push-On and Mechanical (Including Restrained Joints).  Push-on and 
mechanical joints including accessories shall conform to ANSI/AWWA 
C111/A21.11, “Rubber Gasket Joints for Ductile Iron Pressure Pipe and 
Fittings.”  Bolts shall be high-strength low-alloy steel tee head with hex 
nuts. 

 
2. Flanged.  Do not use flanged joints in underground installations except 

where specified or shown.  See Section 40 05 13, “Process Piping, 
General,” for more information on flanged joints. 

 
3. Ball and Socket.  Ball and socket joints (river crossing) shall be 

restrained, boltless, and capable of deflecting up to 15 degrees.  The bell, 
ball, and retainer shall be cast of ductile iron.  The gasket shall be of high 
quality rubber. 

 
4. Gaskets.   

 
a. Air and gas piping shall have high-temperature-type gaskets, 

rated to 300 degrees Fahrenheit (° F.).  Material shall be a 
fluoroelastomer (FKM). 

b. All gasket types shall be suitable for the material being 
conveyed. 
 

5.  Restrained. 
 

a.   Allowable only where shown or approved. 
 

b.  Rated at the pressure rating of the pipe with a safety factor of 2. 
 

c.  Coat any exposed ferrous surfaces in accordance with AWWA 
C550. Alternatively, coat the casting body with a TGIC polyester 
and the wedges and wedge actuators with a fluoropolymer. 

 
d.  Any bolts shall be high strength low-alloy steel tee head with 

hex nuts. 
 

e.  Subject to compliance with the specifications, provide a 
restrained joint system from one of the following approved 
manufacturers. 

 
1)  Ebaa Iron (3-48-inch diameter [dia.]). 
2)  Smith Blair (3-24-inch dia.). 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*STD*4/8/2020 33 05 33 - Page 4 of 4 
DWB:dwb 

3)  Romac Industries (3-24-inch dia.). 
4)  Star Pipe (3-48-inch dia.). 

 
D. Polyethylene Encasement.  Where noted, encase the pipe and fittings with 

polyethylene film conforming to ANSI/AWWA C105/A21.5, “Polyethylene 
Encasement for Ductile Iron Piping for Water and Other Liquids.” 

PART 3 -  EXECUTION.  Install all pipe and fittings in conformance with Section 33 05 30, 
“Pressure Pipe, Fittings, and Valves Installation.” 

 
 END OF SECTION 
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SECTION 40 05 23 
 

PROCESS VALVES, GENERAL  
 
 
PART 1 – GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions, Division 1, and all related 
specification sections, apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Provide the labor, tools, equipment, and materials necessary to furnish and 
install the valves and accessories in accordance with the drawings and the 
specifications.   

B.  Provide all valves required for complete functional systems. 

C. All references to valves shall also imply gates where applicable. 

1.3 QUALITY ASSURANCE 

A. Materials and workmanship shall be in accordance with the following standards 
as referenced herein: 

1. ANSI – American National Standards Institute. 
2. ASTM – American Society for Testing and Materials. 
3. AWWA – American Water Works Association. 
4. NEMA – National Electrical Manufacturers Association. 
5. NSF – NSF, Inc. 
6. OEPA – Ohio Environmental Protection Agency. 
7. MSS – Manufacturers' Standardization Society. 

 
1.4 SUBMITTALS 

A. General 

1. Submit all required documents and materials in accordance with Section 
01 33 00, this section, and the individual valve specifications. 

2. Submit all submittals only under individual valve section designations 
and not Section 40 05 23, Process Valves, General." 

 
B. The following submittal content and schedule requirements are required to be 

submitted when indicated by the individual valve specifications. 

1. Shop Drawings and Product Data. 
 

a. Schedule.  No other submittal packages related to this equipment 
can be approved before this one. 
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b. Submittal Package Contents. 
 

1) Manufacturer's name. 
2) Body, seating, and trim materials. 
3) Dimensions. 
4) Connection details. 
5) Required clearances. 
6) Parts list with materials and part numbers for the valves 

and accessories. 
7) Maximum operating pressure and temperature ratings. 
8) Manufacturer's instructions. 
9) Electrical data when applicable. 
10) Certificate of compliance and proof of design with 

AWWA standards. 
 

2. Operation and Maintenance (O&M) Manuals. 
 

a. Schedule.  Submit the initial review copy of the O&M manual 
and the revised copies prior to delivery of the equipment. 

  
1.5 JOB CONDITIONS.  All valves shall be suitable for the service they are installed in. 

1.6 DELIVERY, STORAGE, AND HANDLING.  In accordance with Section 01 60 00 
and the manufacturer's instructions. 

1.7 SPECIAL WARRANTY  (Not used) 

PART 2 – PRODUCTS 

2.1 GENERAL VALVE REQUIREMENTS 

A. Manufacturer.  Each type of valve shall be supplied by only one manufacturer. 

B. Materials.  No bronze or brass components shall contain more than 16 percent 
zinc. 

C. Fabrication and Assembly 

1. Valve Ends. 
 

a. Coordinate furnishing of joint materials with pipe supplier. 
 

b. Required valve ends on exposed piping are shown, usually with 
a symbol.  Connections shown include: 

 
1) Flanged.  (FF or F) ANSI B16.1, Class 125 unless noted 

otherwise. 
2) Screwed.  National (tapered) pipe thread (NPT). 
3) Socket.  Conform to specifications for adjacent piping. 
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4) True Union.  Conform to specifications for adjacent 
piping.  Use true union ends for all polyvinyl chloride 
(PVC) valves. 

 
c. Buried.  Mechanical joint (MJ), unless noted otherwise. 

 
1) MJ.  AWWA C111, rubber gasket joints for ductile iron 

pressure pipe and fittings. 
2) Screwed.  NPT. 
3) Socket.  Conform to specifications for adjacent piping. 

 
2. Seals.  Buried and submerged valves shall have enclosed, nonlubricated, 

watertight stem seals. 
 

2.2 OPERATORS  

A. General 

1. Open counterclockwise unless noted otherwise. 
2. Provide a permanent open direction indicator. 
3. Furnish operators according to the valve schedule in each valve 

specification section. 
4. Supplied and fully warranted by the valve manufacturer. 
5. Enclose all gearbox components in a cast aluminum or stainless steel 

weatherproof housing with positive mechanical seals to exclude moisture 
and dirt and prevent lubricant leakage. 

6. Furnish lubrication fittings for all gears and bearings. 
 

B. Manual 

1. Enclosed gear or traveling nut type with no external moving parts. 
2. Operating force shall not exceed 40 pounds. 
3. Provide chainwheel and chain for valves over 6 feet above floor. 
4.          All buried valves shall have operating nuts and valve boxes. 
5. Furnish floor boxes with all valves where operating nut is at concrete 

slab. 
6. Provide at least one fixed-bar and one sliding-bar valve wrench for close 

quarters for each building. 
 

2.3 FINISHES 

A. Buried valve accessories.  Coat all buried valve accessories with a bituminous 
material in conformance with ANSI A21.10 (AWWA C110). 

B. Painted surfaces.  Unless noted otherwise, prime and finish-paint all interior and 
exterior ferrous surfaces of all valves, operators, and accessories in the factory. 

1. Clean Water Service.  Interior surfaces according to AWWA C550.  
Exterior surfaces according to Section 09 90 00, "Painting." 
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2. Wastewater Service.  Interior and exterior surfaces to be coated with a 
fusion-bonded epoxy according to Section 09 90 00. 

 
C. All valve operator and accessory coatings in contact with potable water shall 

meet NSF Standard 61 and be listed by NSF and/or the OEPA. 

D. Do not paint stainless steel surfaces unless noted otherwise. 

 
2.4 VALVE ACCESSORY PRODUCTS  

A. Valve Boxes 

1. Standard, adjustable, heavy pattern, cast iron extension type, three piece, 
screw type, and with 5 1/4 inch inside diameter. 

2. Sufficient length to extend from valve to finished grade. 
3. Set tops at established grades. 
4. Mark cover with pipe function. 

 
   Valve Size  Base 
 
   4" and smaller round, 8" in height, 10-7/8" diameter at bottom 
   6" and 8" round, 11" in height, 14-3/8" diameter at bottom 
   10" through 16"  oval, 9-1/2" in height, 21" by 12-1/2" diameter at bottom 
   18" and 20" oval, 10" in height, 25-1/2" by 16" diameter at bottom 
   24"  dome, 5" in height, 15" diameter and 17" square flange bottom 
 

B. Valve Wrenches.  T-bar design with socket. Length shall be sufficient to 
comfortably operate valves. 

PART 3 – EXECUTION 

3.1 EXAMINATION.  Verify job conditions and intended valve service before ordering 
each valve.  Inspect for damage to valve resulting from shipping and handling prior to 
installation. 

3.2 INSTALLATION 

A. Procedures 

1. Remove debris from inside piping system before installation. 
2. Install in accordance with manufacturer's instructions. 
3. Install plumb and level. 
4. Install free from distortion. 
5. Install with proper support and restraint. 
6. Coordinate valve mounting position with respect to operating 

convenience, maintenance access, and safety. 
7. Locate all valve operator access only after coordinating with the Owner's 

operation personnel and the Engineer/Architect. 
8. Remove and reinstall valves which are installed with improper 

orientation at no additional cost to the Owner. 
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3.3 REPAIRS/RESTORATION.  Repair or replace any damage to the valve or operator or 

chips, dents, scratches, stains, or other disfiguring of surrounding floors, walls, and/or 
accessories to the satisfaction of the Owner and/or Engineer at no additional cost to the 
Owner. 

3.4 FIELD QUALITY CONTROL 

A. Visual 

1. Verify conformance with manufacturer's shop drawings and instructions. 
2. Report defects in workmanship, materials, and performance. 
3. The Contractor, Owner, and/or Engineer shall inspect the equipment for 

deficiencies. 
 

B. Field Service and Start-Up 

1. Follow manufacturer's instructions. 
2. Adjust stops and friction clamps for proper operation. 
3. Demonstrate proper operation under actual service conditions. 
4. Demonstrate valves that have moving internal mechanisms that operate 

without manual operation shall have functions demonstrated for a 
minimum of three repeat cycles.  This includes, pressure reducing valves, 
back pressure valves, check valves, pressure relief valves, surge 
anticipator, and surge relief valves. 

5. Demonstrate that all valves are watertight under maximum design 
operating pressures when operated for a minimum of three repeat cycles 
of open and close during the operational demonstration period. 

 
 

END OF SECTION 
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SECTION 40 05 23.22 
 

PROCESS VALVES, PLUG  
 
 
PART 1 - GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions; Division 1; Section 40 05 23, "Process 
Valves, General"; and all related specification sections, apply to this section. 

1.2 DESCRIPTION OF WORK.  In accordance with Section 40 05 23, "Process Valves, 
General." 

1.3 QUALITY ASSURANCE.  In accordance with Section 40 05 23, "Process Valves, 
General." 

1.4 SUBMITTALS.  Submit each of the following submittal packages in accordance with 
Section 40 05 23, "Process Valves, General," and this section. 

A. Submittal Package No. 1 – Shop Drawings and Product Data 

B. Submittal Package No. 2 – Operation and Maintenance Manuals 

1.5 JOB CONDITIONS.  In accordance with Section 40 05 23, "Process Valves, General." 

1.6 DELIVERY, STORAGE, AND HANDLING.  In accordance with Section 40 05 23, 
"Process Valves, General." 

1.7 SPECIAL WARRANTY  (Not used) 

PART 2 -  PRODUCTS 

2.1 PLUG VALVES.  In accordance with Section 40 05 23, "Process Valves, General." 

A. Manufacturers 

1. Full Port Plug Valves.  Subject to compliance with the specifications, 
provide the full port plug valves from one of the following 
manufacturers. 

 
a. Clow/M&H (3 inches – 12 inches). 
b. DeZurik (3 inches – 36 inches). 
c. Milliken/Pratt (2 1/2 inches – 12 inches). 
d. Crispin KFlo (2 ½ inch – 12 inches) 
e. Val-Matic (1/2 inch – 36 inches). 

 
B. Description.  Nonlubricated, eccentric-type plug valves. 
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C. Performance 

1. All plug valves, for whatever service, shall be capable of passing 
"pigging" cleaning equipment in either direction and without the use of 
special equipment. 

 
2. Valve Design Pressure. 

 
a. 12 Inches and Under.  175 pounds per square inch (psi). 
b. 14 Inches Through 36 Inches.  150 psi. 
c. 42 Inches and Larger.  125 psi.     

 
3. Valve Capacity. 

 
a. Full Port Plug Valves.  Port clear areas shall be a minimum of 

100 percent port. 
 

D. Materials 

Part Material 
Body ASTM* A 126, Class B cast iron 

or ASTM A 536 ductile iron 
Seat Overlay Not less than 90% nickel or Type 

316 stainless steel 
Plugs One-piece ductile or cast iron 
Sealing Surface BUNA-N or chloroprene 
Grit Seals PTFE 

     *ASTM – American Society for Testing and Materials 
 

E. Fabrication and Assembly 

1. In conformance with AWWA C517 except where noted below. 
 

2. Furnish valves 3 inches and larger with a welded-in overlay seat.  
Overlay thickness shall be not less than 0.125 inch.  Sprayed, plated, or 
screwed-in seats are not acceptable. 

 
3. Equip valve plug with grit seals on the upper and lower bearing journals 

to reduce torque and prevent dirt from entering bearing and seal area. 
 

4. Valve Shaft Seals. 
   

a. Dual "U" cup type in accordance with AWWA C517-05, Section 
4.4.7 or a multiple V-ring and installed on the upper and lower 
plug shafts. 

b. Seals shall be self-adjusting and repackable without removing 
the bonnet from the valve. 

c. Furnish valves with a spacer bonnet to allow for visual 
inspection for shaft leakage. 
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5. Valve Shaft Packing. 
 

a. Packing adjustment shall not result in an increase in plug friction 
or resulting torque. 

b. Packing replacement shall be achieved without need to cut 
packing during reinstallation and not require cap removal.  

  
6. Valve Bearings.  Furnish valves with replaceable sleeve-type bearings.  

 
a. 20-Inch-Diameter Valves and Under.  The bearings shall be of 

sintered, oil-impregnated Type 316 stainless steel ASTM A 743, 
Grade CF8M. 

b. Over 20-Inch-Diameter Valves.  The bearings shall be bronze or 
stainless steel Type 316. 

 
2.2 OPERATORS.  In accordance with Section 40 05 23, "Process Valves, General." 

A. Manual 

1. Valves 6-inch and smaller shall be wrench-operated and valves 8-inches 
and larger shall have worm gear operators. 

 
2. All buried service plug valves shall have worm gear operators. 

 
3. Wrench-operated valves shall be capable of being converted to worm 

gear or automated operation without removal of the bonnet or plug from 
the valve. 

 
4. Equip all wrench-operated valves with a 2-inch square nut for use with 

removable levers or extended "T" handles. 
 

5. Worm Gear Operators. 
 

a. Heavy-duty ductile iron construction with ductile iron quadrant 
supported on top and bottom by oil-impregnated bronze 
bearings. 

b. Manufacture the worm gear and shaft of hardened steel and run 
on high-efficiency roller bearings. 

c. Gear shall have both open and closed stops, shall be flush-
mounted to the valve, exposing no portion of the plug stem and 
shall be rated for the valve design pressure rating for 
bidirectional shutoff. 

d. Buried service gears shall be designed and certified to withstand 
input loads of up to 300 foot-pounds minimum without damage. 

 
2.3 VALVE ACCESSORY PRODUCTS.  In accordance with Section 40 05 23, "Process 

Valves, General." 

PART 3 – EXECUTION.  In accordance with Section 40 05 23, "Process Valves, General.   

END OF SECTION 
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SECTION 40 90 00 
 

INSTRUMENTATION SYSTEMS BASIC REQUIREMENTS 
 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS.  Drawings and general provisions of the Contract, 
including General and Supplementary Conditions and Division 1 specification sections, 
apply to this section. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  Provide the labor, tools, equipment, and materials necessary to 
implement general administrative and procedural requirements for 
instrumentation installations.  The following administrative and procedural 
requirements are included in this section to expand the requirements specified in 
Division 1: 

1. Quality assurance. 
2. Submittals. 
3. Job conditions. 
4. Delivery, storage, and handling. 
5. Special warranty. 
6. Definitions. 

 
B. Work under this contract consists of furnishing, installing, testing, and 

guarantee of the complete instrumentation system in proper working order as 
shown and as specified herein.  The following is a general summary of work 
comprising the instrumentation. 

1. Instrumentation equipment specified in Sections 40 90 00 through  
40 93 13. 
 

2. Branch circuit conduit and wiring to all instrumentation equipment.   
 
a. 120 volt 1 phase circuit breakers are provided for instrument use 

at designated panelboards as work of Division 26.   
b. Work of this section begins with branch circuit connection to 

these circuit breakers and includes branch circuit wire and 
conduit. 
 

3. Signal wiring between all instrumentation equipment. 
 

4. Interlock wiring between instrumentation equipment and equipment 
furnished under other divisions of the specifications.   
 
a. Interlocks shall include alarm contacts, control contacts, and 4-

20 milliampere (mA) analog signals.   
b. Such interlocks are required by diagrams, schematics, notes, or 

narrative descriptions.   



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*4/8/2020 40 90 00 - Page 2 of 12 
CC:cc 

c. Extend these interlocks to and land them on terminal strips 
provided in equipment, motor starters, motor control centers, etc. 
 

5. Raceway system interior to structures and exterior within 5 feet of 
structures for instrumentation wiring.   
 
a. Provide a raceway between buildings only as part of Division 26 

work.   
b. See Electrical Plans for extent of such raceway.   
c. Any additional exterior raceway required shall be part of work of 

this section. 
 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements.  Comply with requirements of the National 
Electrical Code (NEC) and all other applicable federal, state, and local codes and 
regulatory requirements. 

B. Standards.  Materials and workmanship shall conform to the following 
standards: 

1. American National Standards Institute (ANSI). 
2. American Society for Testing and Materials (ASTM). 
3. Electronic Industries Association (EIA). 
4. Factory Mutual (FM). 
5. International Electrotechnical Commission (IEC). 
6. Institute of Electrical and Electronic Engineers (IEEE). 
7. International Society of Measurement and Control (ISA). 
8. International Standards Organization (ISO). 
9. Joint Industrial Council (JIC). 
10. Manufacturer’s Standardization Society (MSS). 
11. National Electrical Code (NEC). 
12. National Electrical Manufacturers Association (NEMA). 
13. National Fire Protection Association (NFPA). 
14. Scientific Apparatus Manufacturers Association (SAMA). 
15. Underwriters’ Laboratories (UL). 

 
C. System Responsibility.  The instrumentation and control system shall be 

furnished by a single Provider who shall be responsible for the entire system.  
The responsibilities of Provider shall include the following: 

1. Preparation of all submittals. 
2. All factory and field testing. 
3. Furnishing and calibration of all instruments. 
4. Configuration and programming of instrumentation. 
5. Thirty day operational demonstration. 
6. Warranty work for the entire system. 
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D. Qualifications 

1. Manufacturer’s Qualifications. 
 

a. A financially sound firm with at least 5 years of experience in 
design, manufacture, supply, service, and support of 
instrumentation and control equipment specified for this project. 

b. A record of prompt shipments in accordance with contract 
obligations. 

c. A documented quality assurance program complying with 
industry and agency standards. 

d. A documented product safety policy relevant to the products 
being manufactured for this project. 

 
2. Installer’s Qualifications.  An approved manufacturer’s representative 

factory-educated in maintenance, installation, and start-up of the 
instrumentation and control equipment to be supplied. 

 
1.4 SUBMITTALS.  Submit the following submittal packages in accordance with  

Division 1 and this section. 

A. Submittal Package No. 1 – Product Data and Shop Drawings. 

1. Schedule.  No other submittal packages related to the equipment can be 
approved prior to this one. 

2. Package contents. 
 

a. Letter of Responsibility.  A letter from the responsible System 
Integrator stating acceptance of system responsibility. 

b. Product Data.  Manufacturer’s technical product data sheets for 
items listed in the instrument schedule and for any additional 
components required for a complete functional system.  Delete 
inappropriate or nonapplicable information on each page of 
product data submittals. 

c. Shop Drawings.  Shop drawings to substantiate that the materials 
and equipment comply with the specification requirements.   
 
1) Materials List.   

 
a) A list of materials giving quantities, 

manufacturer’s name, and catalog numbers 
listed by equipment tag numbers.   

b) All equipment shall have a tag number.   
c) The list shall identify sheet numbers where each 

tag numbered item can be found. 
 

2) Dimensional Drawings.  Dimensional drawings for 
instrument mounting, process connection details, 
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instrument cabinets, panels, and each piece of 
equipment. 

 
3) Wiring Diagrams.   

 
a) Field wiring diagrams for wiring into and out of 

control panels, identifying terminal numbers of 
the field equipment or other remote termination 
points. 

b) Master interconnection wiring and piping 
drawing showing all field- and panel-mounted 
equipment and terminal identifications.  Include 
each individual manufacturer’s system drawings. 

c) Internal wiring drawings for each control panel 
identifying each and every component, 
numbered wire, numbered terminal, and terminal 
block.  Loop diagrams shall follow ISA-S5.4 
format. 
 

d. Samples.  Submit a sample nameplate. 
 

e. Test Procedures.  A detailed description of both the factory and 
field test procedures.  Test procedure shall include the following: 

 
1) Description of purpose of each part of test. 
2) List of test equipment required. 
3) Step-by-step description of each part of test. 
4) Sample test data sheets. 

 
f. Sample Calibration Sheets.  Sample calibration sheet for each 

type of instrument specified. 
 

B. Submittal Package No. 2 – Source Quality Control Submittals 

1. Schedule.  Operational demonstration cannot begin until this package is 
approved. 
 

2.  Package Contents. 
 
a.  Test Reports.  A written test report for all factory tests.  Report 

shall list results of each step of the test and shall include test data 
sheets signed and dated by tester. 

b.  Detailed operational demonstration plan. 
 

C. Submittal Package No. 3 – Start-Up Preparation Documents. 

1.  Schedule. This submittal package must be approved before the 
equipment start-up and calibration may take place. 
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2.  Submittal Package Contents. 
 
a.  Initial operation and maintenance (O&M) manual. Each option 

and accessory shall be clearly and accurately shown.  The O&M 
manuals shall include: 

 
1) Installation instructions and details. 
2) Start-up instructions. 
3) O&M instructions. 
4) Detailed parts list with name, address, and telephone 

number of supply source. 
5) Troubleshooting guide. 
6) As-built wiring diagrams and dimensional drawings. 
7) Programming procedures. 

 
b.  Start-up and Calibration request. 

 
c.  Training schedule. 
 
d.  Instructor qualifications. 

 
e.  Instructional materials. 

 
D.  Submittal Package No. 4 – Operational Demonstration Preparation 

Documents. 

1.  Schedule. The operational demonstration cannot begin until these 
documents are approved. 
 

2.  Submittal Package Contents. 
 

a. Signed and dated calibration reports from equipment start-up. 
b.  Operational demonstration request. 
c.  Sample operational demonstration log. 

 
E. Submittal Package No. 5 – Contract Closeout Submittals 

1. Schedule.  This work is not substantially complete until this package is 
approved.  

2.  Package Contents.   

a.  Project Record Documents 
 
1) Provide two working sets of prints of the Contract 

Drawings and submittals.   
2) Furnish an identical bound set, with index tabs, to the 

Engineer/Architect when field-wiring is to begin.  
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3) Make all changes during the course of the work to the 
field set and transfer to the office set of prints on a 
weekly basis.   

4) Send dated copies clearly showing “As Built” or “As 
Constructed” information weekly for each affected sheet 
to the Engineer/Architect.   

5) Both sets shall be available for comparison by the 
Engineer/Architect and Owner during the course of the 
work.   

6) After project completion, deliver both sets of documents 
to the Owner and Engineer. 

 
b. Record Drawings.   

 
1) Furnish detailed wiring drawings for all instruments and 

controls.   
2) Drawings shall show all tag numbers, point-to-point 

wiring, and terminal numbers used on the external wires.  
3) In addition, any changes made by the Contractor to 

internal wiring of equipment or components inside 
enclosures furnished by the Contractor shall have “As 
Constructed” revisions to the original manufacturer’s 
drawings detailing these additions or revisions.   

4) The record drawings shall include all wire numbers and 
terminals used plus a list of all settings for each 
instrument.   

5) Replace all affected drawings supplied in the O&M 
manuals with record drawings. 

 
c. Maintenance Service.  A maintenance agreement to maintain the 

instrumentation system after the 1 year contract warranty.  The 
agreement shall list the terms and conditions of this maintenance 
service along with a price for a second year. 

 
d. Spare Parts List.  List spare parts required, including part name, 

equipment name, stored quantity, manufacturer/source address, 
telephone number, and salespersons name within the secured 
storage area. 

 
e.  Completed operational demonstration log. 

 
1.5 JOB CONDITIONS (Not used) 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping.  Deliver equipment properly packaged and mounted on 
pallets or skids to facilitate handling of heavy items.  Utilize factory-fabricated 
type containers or wrappings for components which protect equipment from 
damage. 
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B. Inspection and Handling.   

1. Inspect equipment to ensure that no damage has occurred during 
shipment.   

2. Handle equipment carefully to prevent physical damage to equipment 
and components.   

3. Remove packaging, including the opening of crates and containers, 
avoiding the use of excessive hammering and jarring which would 
damage the electrical equipment contained therein.   

4. Do not install damaged equipment; remove from site and replace 
damaged equipment with new.  Inspect all equipment at time of delivery 
as to model, quantity, and physical condition.   

5. Identify all equipment by name and tag number.  
6. Site conditions must be clean, dry, heated, and dust-free before 

equipment is removed from packaging or installed. 

C. Storage and Protection.   

1. Store the items furnished under this section until they can be installed.  
Such storage shall meet the requirements of the system supplier and be 
approved.   

2. Use all means necessary to protect the material of this section before, 
during, and after installation, and to protect the installed work and 
materials of all other trades.   

3. Provide factory-applied end caps to protect all threads on pipes and 
valves.   

4. Obtain a receipt from the Owner for all materials turned over to the 
Owner.   

5. Any materials that the Contractor does not have a receipt for will be 
considered to have not been turned over to the Owner. 

1.7 SPECIAL WARRANTY (Not used) 

1.8 DEFINITIONS 

A. Manufacturer.  The designer and fabricator of an instrumentation or control 
product. 

B. System Integrator.  The designer, assembler, and supplier of the complete 
instrumentation and control system.  The system integrator has responsibility to 
the Contractor and Owner for a complete functional instrumentation and control 
system. 

C. Interior.  For the purposes of this specification, interior is any area within the 
boundaries of the foundation, walls, and roof of any building or other structure. 

D. Wet Locations.  Exterior areas, interior areas below grade, and interior areas 
above grade in which wet materials are processed, pumped, transported, or stored 
are designated as wet locations.  Equipment installed in these areas must bear a 
manufacturer’s certification of suitability for such environments. 
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E. Hazardous (Classified) Areas.  Hazardous (classified) areas, defined in 
accordance with the NEC, are shown.  Conform all equipment installed in these 
areas to requirements for installation in the designated hazardous area as 
described in Articles 500, 501, and 502 of the NEC. 

PART 2 -  PRODUCTS  

2.1 GENERAL 

A. Mounting Hardware.  In accordance with Section 26 05 29, “Supporting 
Devices.” 

B. Identification.  In accordance with Section 26 05 53, “Electrical Identification.” 

C. Calibrators and Programmers.  Provide calibrators/programmers for all 
instrumentation equipment furnished under Sections 40 90 00 through 40 95 33 
that cannot be calibrated from the controls built into the unit.  Provide a 
minimum of one calibrator/programmer for each type of equipment supplied. 

D. Adjustable Deadband.  All output contacts from all instrumentation equipment 
furnished under Sections 40 90 00 through 40 95 33 shall have a minimum of ±5 
percent deadband adjustment. 

2.2 POWER SUPPLIES 

A. General.  Provide regulated direct current (dc) power supplies suitable for 120 ac 
volt input (±25 percent) with fused 24 dc volt output regulated to ±0.1 percent 
minimum. 

B. Manufacturers.  Subject to compliance with the specifications, available 
manufacturers of power supplies include, but are not limited to, the following: 

1. Acopian Corporation. 
2. Condor DC Power Supplies, Inc. 
3. Moore Industries. 
4. PULS. 
5. Square D Company. 

 
PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Existing Conditions.   

1. Examine the site and existing facilities.   
2. Compare the site and existing facilities with the drawings and 

specifications.   
3. Locate connections of existing facilities and any obstructions which may 

be encountered and conduct work to minimize disruption to existing 
conditions. 
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B. Field Measurements.  Field-verify all locations and dimensions to ensure that 
the equipment will be properly located, readily accessible, and installed in 
accordance with all pertinent codes and regulations, the contract documents, and 
the referenced standards. 

3.2 INSTALLATION - GENERAL 

A. General 

1. Locations of instruments shown are approximate unless specifically 
dimensioned.  Install the instruments to perform their intended function 
in full coordination with existing conditions and the work of other trades. 

2. Furnish, fabricate, and mount all instrument stands and brackets.   
3. Mount stands and instruments in accordance with installation detail 

drawings.   
4. All stands must be level, plumb, rigid, and free from vibration.  
5. Add additional support where required for vibration-free mounting. 

B. Instrumentation wiring is shown schematically or described by narrative in the 
specifications.   

1. Provide type and quantity of wiring necessary to perform the function 
specified in Division 40 and shown.   

2. See Division 26 wire and cable sections for “uses permitted.”   

3. Analog signal conductors and discrete signal conductors shall always be 
in separate conduits or cable tray compartments.   

4. Power wiring shall be in conduits and cable tray compartments separate 
from all signal wiring.   

5. Power wiring wherever required by instruments or equipment provided 
as part of the instrument system is work of this section. 

6. Terminate field wiring for equipment specified under this section.   

7. The system integrator shall check instrument installation and field wiring 
before instrument devices are powered.   

8. All signal shields shall have only one ground point located at the closest 
control panel.  

9. Seal around all conductors inside conduits as they enter equipment.   

10. Use watertight seal (closed cell RTU foam type) entering or leaving 
every building, box, or instrument.   

11. Install conduit water relief or “weep” on the system side of all seals to 
prevent intrusion of water into the equipment. 
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12. Spare Wiring.   

a. Signal and interlock wiring shall contain spare conductors in 
every raceway.   

b. Provide spare conductors in pairs and shall be clearly and 
distinctly marked at every access point indicated where the pairs 
start and stop.   

c. Provide a minimum 25 percent of the number of active pairs as 
spare pairs with a minimum of one spare pair.   

 
C. Threaded Connections.  Procedure. 

1. Note the internal length of threads in valve ends, and proximity of valve 
internal seat or wall to determine how far pipe should be threaded into 
valve. 

2. Align threads at point of assembly. 
3. Apply appropriate tape or thread compound to the external pipe threads 

(except where dry seal threading is specified). 
4. Assemble joint, wrench-tight.  Wrench on valve shall be on the valve end 

into which the pipe is being threaded. 

D. Tagging.  Provide all instrumentation equipment with stainless steel 
identification tags in accordance with the plans and Section 26 05 53, “Electrical 
Identification.”  Mount the device tags using stainless steel screws. 

3.3 ADJUSTING.  Adjust alarm and control set points to their operational values before the 
start of the field test.  Perform calibration adjustments before the start of the field test.   

3.4 FIELD QUALITY CONTROL  

A. Piping Tests.  After piping systems have been put into service, inspect for leaks. 
Adjust pipes, valves, or fittings to stop leaks; replace equipment if leak persists. 

B. Field Test 

1. A technical representative shall perform a field test on the entire 
instrumentation and control system.  Owner shall be present for test. 
 

2.  All equipment provided by the system integrator and all interrelated 
equipment provided by other suppliers, such as pumps, blowers, valve 
operators, chemical feeders, motor controls, etc., shall be installed and 
operating properly before the test starts. 

 
3. All test equipment and materials shall be provided by the system 

integrator. 
 

4. As a minimum, the test shall consist of the following: 
 

a. Verify proper calibration of all instruments by independent 
measurements, such as checking levels with a measuring rod or 



 LLMWWTP IMPROVEMENTS 
 

57358*GS*MS*4/8/2020 40 90 00 - Page 11 of 12 
CC:cc 

pole, performing drawdown tests on wells to check flow rates, 
performing laboratory tests on samples, etc. 

b. Create temporary test conditions to simulate variations in process 
operation by throttling valves, controlling pump speed, shutting 
down process equipment, operating safety devices, etc.   

c. Where safety concerns or process limitations prohibit physical 
simulation and when agreed to by the Owner, simulated process 
signals may be used.   

d. Test conditions shall be sufficient to test the operation of every 
function of the instrumentation and control system including: 

1) Alarms and safety shutdowns. 
2) Equipment start/stop and speed controls. 
3) Pacing of chemical feed equipment. 
4) Recorders and indicators. 
5) Process controller operation and recovery from upsets. 
6) Programmable logic controller (PLC) or Supervisory 

Control and Data Acquisition (SCADA) system inputs 
and outputs. 

7) PLC or SCADA system programming. 
 

e. Perform the test according to the test procedures submitted.   

f. As each phase of the test is completed, sign and date test data 
sheets.   

g. The test data sheets shall document any modifications to the 
control and alarm settings, process engineering unit changes, 
programming changes, wiring changes, problems encountered, 
and steps taken to solve the problems. 

3.5 CLEANING.  Keep the instrumentation system components clean and free of dust 
during the storage, start-up, demonstration, and warranty period.  Clean dust and dirt 
accumulation inside and outside control panels and consoles, on a monthly basis, during 
start-up and demonstration period. 

3.6 DEMONSTRATION 

A. General.   

1. Perform a 30-day operational demonstration of the complete 
instrumentation and control system.   

2. The demonstration shall conform to the following requirements and the 
requirements of Section 01 79 00.  

3. Do not begin the 30-day operational demonstration until the field test is 
completed, an operational demonstration plan and field testing reports 
have been approved, and all problems and defects encountered during the 
field test have been corrected. 
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B. System Acceptance.  System acceptance shall not occur until the entire 
instrumentation and control system has performed as a functioning unit 
continuously for 30 consecutive days without loss of control and monitoring 
function, except for periods of scheduled maintenance.  Failure of any 
component, software function, or required function shall require a restart of the 
30 day operational demonstration until 30 consecutive days of continuous 
operation have been completed. 

3.7 PROTECTION.  Protect the instrumentation system components from water, dust, dirt, 
and corrosion during the start-up, demonstration, and warranty period. 

3.8 INSTRUCTION OF OPERATIONS PERSONNEL 

A. Field Training.  Conduct training in accordance with Section 01 79 00 including 
equipment specified in this section, and related electrical and interfaces to 
equipment provided by other division sections. Conduct training sessions as 
follows: 

1. One, 4 hour session. 
 

2. The training program shall provide the plant operations personnel with 
the capability of operating the software of the process control system 
supplied. 

 
3. Training courses shall include hardware components emphasizing 

operation.  Software training shall include the fundamental software 
organization and operation of the delivered system. 

 
4. Minimum Goals.  Training shall incorporate operational requirements 

described in these specifications.  Training shall provide the plant 
operations personnel with the following: 

 
a. Control set point and dead band modifications. 
b. Response to alarm displays and error indications. 

 
5. Provide training at the plant site. 

 
6. Provide text material for future reference. 

 
 
 END OF SECTION 
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 SECTION 44 12 05 
 
 INFLUENT SCREENS AND COMPACTORS 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS.   

A. General. Drawings and general provisions of the Contract, including General 
and Supplementary Conditions; Division 1; and all other related specification 
sections, apply to this section. 

B. Electric motors shall be furnished as part of the work of this section and shall 
conform to all applicable portions of Division 26. 

C. Instrumentation and control work, except as specified herein, is included in 
Division 40. Instrumentation and controls provided in this section shall adhere to 
Instrumentation and Control Specifications Sections in Division 40. 

1.2 DESCRIPTION OF WORK.   

A. Scope of Work. Provide all labor, materials, tools, and equipment necessary to 
furnish and install two automatic self-cleaning multiple rake bar screens and 
compactors, in accordance with the drawings and as specified herein. The 
manufacturer will also supply the control system required to monitor and control 
the equipment, as well as any screen and compactor appurtenances necessary for 
the installation.  The equipment will be of the latest design and will be fabricated 
of the specified materials and in a fashion that will fully perform the functions 
described in these specifications. 

1.3 QUALITY ASSURANCE 

A. Codes.  Perform all work to furnish and install the mechanical screens in 
compliance with all federal, state, and local codes. 

1. NEC – National Electrical Code. 
 

B. Standards.  Materials and workmanship shall be in conformance with the 
following standards: 

1. ABMA – American Bearing Manufacturers Association.  
2. AGMA – American Gear Manufacturers. 
3. ANSI – American National Standards Institute. 
4. ASME – American Society of Mechanical Engineers. 
5. ASTM – American Society for Testing and Materials. 
6. AWS – American Welding Society. 
7. NEMA – National Electrical Manufacturers Association. 
8. IEEE – Institute of Electrical and Electronics Engineers. 
9. UL – Underwriters' Laboratories, Inc. 
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C. Regulatory Agencies.  Perform all work in compliance with the requirements of 
the following regulatory agencies: 

1. OSHA – Occupational Safety and Health Administration. 
 

D. Manufacturer's Qualifications.  The manufacturer of the self-cleaning fine 
screens shall have a minimum of 10 successfully operating installations and a 
minimum of 5 years experience in the manufacture of automatic self-cleaning 
screens similar to these specified.  The list of these installations and their 
installation/commission dates shall be submitted verifying the above required 
experience.      

1.4 SUBMITTALS 

A. Product Data.  Furnish manufacturer's product data including cut sheets, general 
descriptive brochures, equipment specifications, and materials of construction. 

B. Shop Drawings.  Submit shop drawings and product data for review in 
accordance with Section 01 33 00 "Submittals" and include: 

1. Manufacturer's name and model numbers. 
2. Repair parts. 
3. Detail the enclosure type with dimensional layout and required 

clearances. 
4. Conduit entry and exit areas. 
5. Terminal strip layouts clearly showing all field connections, acceptable 

range of wire sizes, and locations. 
6. Weights. 
7. Anchor bolts. 
8. Complete Bill of Materials listing clearly identifying model number, 

description, quantity of each item, and identifying labels used inside the 
panel and on panel drawings. 

9. Provide schematics and diagrams for power and control wiring: 
 
a. Labels on the control schematic for control relays, 

instrumentation switches, indication lights, etc., shall correspond 
to the equipment tags/labels indicated on the control schematic 
Drawings included in the plans.  Include a label above each 
timing relay indicating the range and setpoint of the timing relay. 

b. Detail wiring diagrams and differentiate between instrumentation 
suppliers and field-installed customer wiring. Show both power 
and control wiring. Show terminal strip information identifying 
all customer field terminations. Provide project specific wiring 
diagrams. Generic wiring diagrams are not acceptable. 

c. Terminal strip layout shall also include a label next to each 
connection indicating a signal description. Handwritten terminal 
numbers are not acceptable. 

d. Provide control systems engineering to produce custom unit 
elementary drawings showing inter-wiring and interlocking 
between components and to remotely-mounted devices. Include 
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and identify all connecting equipment and remote devices on the 
schematics. The notation “Remote Device” will not be 
acceptable. Show wire and terminal numbers.  Indicate special 
identifications for electrical devices per the Drawings. 
 

10. Coatings. 
11. Complete description in sufficient detail to permit an item-by-item 

comparison with the specifications. 
12. Power/utility requirements and a one-line diagram indicating breaker 

type and size, starter type and size, device rating, and load’s nameplate 
legend.   

13. Variable frequency drives (VFDs) shall include overcurrent protection 
with size and type indicated, input and output inductor (choke) size and 
type, horsepower rating of the VFD, manufacture of VFD, with factory 
parameter settings. 

14. Manufacturer's instructions on handling, installation, and operation and 
maintenance. 

15. Manufacturer's qualifications. 
 

C. Operation and Maintenance (O&M) Manuals.  Submit O&M manuals in 
accordance with Sections 01 33 00 "Submittals" and 01 79 00 "Start-up, 
Demonstration, and Training" of these specifications.  Submit the initial review 
copy of the O&M manual and two revised paper copies prior to delivery of the 
equipment.  O&M manuals shall include the following:  detailed parts lists, repair 
data, electrical diagrams, troubleshooting data, and repair parts and maintenance 
materials. 

D. Operator Training Information.  Submit operator training data in accordance 
with Section 01 79 00 "Start-up, Demonstration, and Training" and operator 
training lesson plans in accordance with Section 01 33 00 "Submittals," with the 
six revised copies of the O&M manual. 

E. Personnel Qualifications.  Submit qualification statements, in accordance with 
Section 01 33 00 "Submittals," of all manufacturer's representative personnel that 
will be servicing the equipment or conducting the operator training sessions with 
the two revised paper copies of the O&M manuals. 

F. Manufacturer's Representative Reports.  Submit manufacturer's representative 
reports, in accordance with Section 01 79 00 "Start-up, Demonstration, and 
Training," within 48 hours of each site visit.  Include product and material 
certifications and inspection data as specified in Section 01 33 00 "Submittals," 
with reports. 

G. Site Test Reports.  Submit a test report in accordance with Section 01 79 00 
"Start-up, Demonstration, and Training" within 48 hours of completion, 
suspension, or termination of testing the mechanical screen.  

H. Controls 
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1. Shop Drawings.  Submit shop drawings showing instrumentation, control 
panels, control panel components, software, software licenses, 
accessories, panel layout drawings, panel wiring diagrams, and bill of 
materials. 
 
a. Panel drawing submittals shall be complete, fully demonstrating 

compliance with all specification requirements and features. 
Panel drawings shall include, but not be limited to, panel layout 
and bill of materials, panel power wiring schematics, and panel 
input/output wiring diagrams for each panel supplied. 

b. Panel assembly and elevation drawings shall be drawn to scale 
and detail all equipment in or on the panel.  Panel drawings shall 
be at least 11x17 (inch) print size.  As a minimum, the panel 
drawings shall include interior and exterior panel elevation 
drawings to scale, nameplate schedule, conduit access locations, 
and panel construction details. 

c. Panel control schematics and interconnection diagrams detailing 
the electrical connections of all equipment in and on the panel.  
Diagrams shall include power and signal connections, UPS and 
normal power sources, all panel ancillary equipment, protective 
devices, wiring and wire numbers, and terminal blocks and 
numbering. 

d. Point to point I/O wiring diagrams depicting wiring within the 
panel as well as connections to external devices.  The diagram 
shall identify all device terminal points that the system connects 
to, including terminal points of equipment provided by others, 
Wiring labeling used on the drawings shall match that shown on 
the Contract Documents or as developed by the manufacturer 
and approved by the Owner/Engineer.  Two-wire and four-wire 
equipment shall be clearly identified and power sources noted.  
Submit final wire numbering scheme for approval by the 
Owner/Engineer.  Point-to-Point drawings shall be 11x17 (inch) 
minimum in size.  

e. Submit construction details, NEMA ratings, intrinsically safe 
barrier information, gas sealing recommendations, and purging 
system details, for panels located in hazardous locations or 
interfacing to equipment located in hazardous areas. 

f. Submit evidence that control panels shall be constructed in 
conformance with UL 508 and bear the UL seal confirming the 
construction.  Specify if UL compliance and seal application 
shall be accomplished at the fabrication location or by field 
inspection by UL inspectors.  All costs associated with obtaining 
the UL seal and any inspections shall be borne by the Contractor 
and included in the contract. 

g. Submit seismic calculations and anchoring requirements in 
conformance with Division 1. 
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2. Testing Plan. 
 

a. Test Procedure Submittals: Submit the procedures proposed to 
be followed for each test. Procedures shall include test 
descriptions, forms, and checklists to be used to control and 
document the required tests. Include sign-off forms for each 
testing phase or loop with sign-off areas for the Supplier, 
Engineer, and Owner. Refer to Section 3 for specific testing 
requirements, and submit separate procedures for each specified 
test phase. 

b. Test Documentation: Upon completion of each required test, 
document the test by submitting a copy of the signed-off test 
procedures. Testing shall not be considered complete until the 
signed-off test procedures have been submitted and favorably 
reviewed. Submittal of other test documentation, including 
"highlighted" wiring diagrams with field technician notes, are 
not acceptable substitutes for the formal test documentation. 

c. Each loop shall have a Loop Status sign-off form to organize and 
track its inspection, adjustment and calibration.  

d. Each active analog subsystem element shall have a Component 
Calibration form.  
 

1.5 JOB CONDITIONS 

A. Coordination Interfacing.  Coordinate with all other trades to prevent delays, 
errors, or omissions. 

B. Environmental Conditions.  All equipment components shall be suitable for 
operation within a Class 1, Division 1, Group D indoor area. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle the mechanical screen in accordance with Section 01 
60 00 "Materials and Equipment" and the manufacturer's instructions.   

1.7 SPECIAL WARRANTY  

Not used. 

PART 2 -  PRODUCTS 

2.1 EQUIPMENT 

A. Multiple Rake Bar Screens 

1. Each mechanically-cleaned multiple rake bar screen shall be furnished 
complete with bar rack, dead plate, discharge chute, side frames, covers, 
rake blades, drive chains, sprockets and bearings, scraper assembly, drive 
motor, gear reducer, anchor bolts, controls and all accessories and 
appurtenances specified or otherwise required for a complete and 
properly operating installation. 
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2. There shall be at least a 36-inch clearance between any part of the screen 
assembly and the upstream gate to allow for maintenance of screen or 
gate. Each screen shall be a front-cleaned, front-return, multiple-rake 
design.  Configurations that have rakes returning on the clean side of the 
screen, screens with single rakes, and screens employing brushes and 
spray water for screenings removal shall not be approved for this 
installation.  

3. The screen frame shall support all required loads. Side frames shall be 
fabricated from a minimum 0.19” thick Type 304 stainless steel plates. 
The shape of the side frame shall act as the chain guide tracks without 
additional L-shaped profiles.  The side frame U-shaped supports shall be 
bolted to each end of the frame forming the chain guide pocket. The U-
shaped profiles shall have a minimum height of 2” and a width of 2.75”. 
Guide tracks that extend into the flow shall not be approved. The support 
frames shall be securely anchored onto the operating floor.  

4. The bar rack shall consist of equally-spaced, bars that are inclined from 
the horizontal with the inclination angle specified. The bars shall be 
spaced to maintain the screen opening given in the design criteria. The 
bar rack shall be securely fastened to the frame of the screen and bars 
shall be readily removable. 

5. Bars shall be tear drop shaped 6 mm wide by 40 mm deep with a R1.5 
radius on the entrance and R1.25 radius on the exit, from Type 304 
stainless steel. 

6. Each bar rack shall be directly followed by a dead plate designed to 
maintain a close clearance between the rake mechanisms and the dead 
plate surface.  The dead plate shall extend to the discharge point and 
shall be fabricated from 0.16” thick Type 304 stainless steel.   

7. Dead plates shall be removable from the influent side of the screen. 
8. A discharge hood enclosure shall be provided that fully encloses the 

discharge section of the screen. A removable panel shall be provided 
permitting easy access to the discharge area. A discharge plate shall 
direct screenings released from the rakes to the container or solids 
handling equipment below. The discharge hood shall be constructed from 
Type 304 stainless steel. 

9. The screen shall be provided with easily removable, sufficiently stiffened 
covers fabricated from Type 304 stainless steel plates.  The covers shall 
enclose all sides and bolted in place. 

10. Side seals shall be constructed of 0.25” thick neoprene strips shall be 
fastened to the side frames to seal the lateral gaps between the side 
frames and the channel walls. 

11. Chains shall be heavy duty roller type fabricated from Type 304 stainless 
steel.  The minimum chain breaking load shall be 25,000 lbf.  Chain 
rollers shall be Type 304 stainless steel with a diameter of 2.36”. Rollers 
of polyamide or other non-metallic material shall not be approved. Chain 
pins and bushings shall be hardened Type 420 stainless steel.  Chains shall 
not require lubrication.   

12. Each screen shall be provided with two upper and two lower sprockets 
from Type 304 stainless steel. 
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13. Upper bearings shall be four-hole flanged ball bearings. Bearings shall 
be provided with Zerk fittings for greasing. The casing shall be made of 
painted cast iron.  The take-up screw shall be M30 thread made of high-
strength stainless steel.  The drive shaft shall have a minimum diameter 
of 3.15” and be constructed from painted Type A656 steel. 

14. Lower bearing shall be ceramic, self-lubricating PET type and shall be 
maintenance free.  Bearing housing shall be sealed with O-rings.  Stub 
drive shaft shall be Type 304 stainless steel.  Lower bearings that require 
lubrication shall not be approved. 

15. Rakes shall be cut from a single 0.40” thick Type 304 stainless steel plate 
and mounted to a rake frame, which in turn is secured to the stainless 
steel roller chain on each side.  The rakes shall have stainless steel teeth 
matching and fully engaging the bar spacing of the bar rack, and shall be 
replaceable. 

16. A pivoting scraper mechanism shall be positioned at the point of 
discharge and shall be attached to the side frames. The scraper shall 
clean the rake on each pass and return to its rest position with minimal 
stress.  The scraper shall be designed such that screenings do not wrap 
around the rake or scraper. The scraper shall be provided with a scraper 
bar made from Type 304 stainless steel a replaceable wiper made of 
UHMW-PE. The scraper shall be connected with the frame through two 
scraper arms fabricated of Type 304 stainless steel. Designs that require 
more than two arms, springs or other dampener type devices shall not be 
approved. 

17. Drives with a helical worm gear reducer shall be a completely enclosed 
unit. Gear reducer shall have ball or roller bearings throughout with all 
moving parts immersed in oil. Gear reducers which require periodic 
disassembly of the unit and manual re-greasing of bearings shall not be 
approved. The nominal input power rating of the gear reducer shall be at 
least equal to the nominal horsepower of the drive motor. Gear reducer 
shall be designed and manufactured in compliance with applicable 
AGMA or equivalent standards.  

18. The motor for each screen shall be TEFC, 2.0 Hp, 1800 RPM, 460 volt, 3 
phase, 60 Hz.  The motor shall be NEMA design code B and be direct 
coupled to the reducer, and suitable for use in a hazardous location. 

19. Materials of Construction.  All moving wetted parts, all wetted parts on 
which the moving parts ride, or all screen components under guiding, 
bearing, or driving loads including but not limited to the shafts, links, 
guide rails, and all connection hardware, shall be completely corrosion-
resistant and shall be made of Type 304 stainless steel unless noted in the 
Article 2.1.A paragraphs above. 

 
B. Screenings Compactors 

1. Each compactor shall be provided by the screen manufacturer and fully 
coordinated with the screen design for efficient charging, dewatering, 
compaction, and bagging of the screenings collected by the screen. 

2. Each compactor shall be capable of handling up to 140 cubic feet per 
hour of wet screenings with a minimum feed concentration of 5- to 10- 
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percent dry solids and compress the screenings to achieve up to an 
approximate 80-percent reduction in volume.  

3. Compactor components and their materials of construction shall be the 
following; 

 
a. The press housing shall be made of Type 304 stainless steel. 
b. The press screw shall be made of Type 304 stainless steel or 

high-impact alloy. 
c. The reject water trough shall be made of Type 304 stainless steel. 
d. The removable splash guard shall be made of Type 304 stainless 

steel. 
e. The spray bar shall be made of Type 304 stainless steel and shall 

have eight 1/4 inch brass spray nozzles using a total of 13 gpm at 
40 psi. 

f. The drive shaft shall rotate on two ball-type bearings. 
g. The support plates shall be integral to the main body of the unit 

and shall be made of Type 304 stainless steel. 
h. The drive unit shall be a single-stage, parallel shaft helical 

reducer 78.90:1 ratio, hollow shaft.  This unit shall be driven by 
a motor no larger than 5.0 horsepower. The motor shall be 460 
volt, 60 Hz, 3 phase. Over-current, short-circuit, and overload 
protection shall be provided as well as a NEMA starter for the 
control of the motor.  A phase detection relay shall be provided 
to protect the motor from single phasing.      

i. The solids discharge zone shall be of a Type 304 stainless steel 
pipe extension flanged to the outlet to extend dewatering time 
and enhance frictional dewatering forces.  The pipe extension 
shall be inclined and have an inside diameter of 10” initially, and 
expand to 12” to maximize discharge distance.  The outlet of the 
solids discharge pipe shall be fitted with a bagger to contain all 
compacted screenings as they are discharged into a roll-off 
hopper. 

 
2.2 CONTROLS 

A. Controls for each screen and compactor equipment panel shall be mounted in 
a single Type 304 stainless steel, NEMA 4X panel to be installed as shown on the 
Drawings.  Each panel size shall be designed to fit within the allocated space 
inside the Preliminary Treatment building.   

1. Controls shall include a main breaker, door-mounted disconnect switch, 
starters, transformers, fuses and fuse block, Allen Bradley, PLC, 
Operator Interface, hand-off-automatic (HOA) switches, repeat cycle 
timers, liquid level timer, delay timers, and running lights to 
automatically operate the equipment package on a liquid-level control 
signal, timed or continuous basis.  All aspects of the equipment must be 
coordinated and interconnected to provide a complete system. 

2. A circuit shall be provided for connection to a remote level switch to be 
located in a Class I, Division 2 hazardous area, per the drawings.  This 
circuit shall include an intrinsically safe barrier relay to which the level 
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switch shall be wired.  Spare output contacts shall be provided for remote 
signaling of high well level. 

3. Two spare normally open contacts shall be provided for remote 
indication of screen failure.  Similarly, provide two spare contacts for 
screenings compactor failure. 

4. The Contractor shall coordinate the function of the control panel with all 
related equipment. 

 
B. Power Requirements shall be 460 volt and 60 hertz for the screening and 

compacting equipment panel local panel, and 120 volt and 60 hertz for the 
control circuits unless intrinsic safety or analog circuits are designed.   

C. Control Cabinet. Each mechanical screen control panel shall be provided with a 
Allen Bradley PLC-based controller and monitoring system. 

1. The following parameters for each mechanical screen will be available 
for remote monitoring and control: 

 
a. Remote Enable/Disable Command 
b. Screen Running Forward 
c. Screen Running Reverse 
d. Screen Local/Automatic Mode Status 
e. Common Alarm 
f. E-Stop Alarm 
g. Compactor Running 
 

2. The control panel shall be equipped with an Uninterruptible Power 
Supply (UPS) unit that supplies battery backup and power conditioning 
for the PLC, HMI and network devices within the system. UPS shall be 
sized for a minimum of 30 minutes of runtime at full load. 

 
D. Provide all wiring and accessory items within each screening and compacting 

equipment panel.   Electrical contractor to supply all wiring and conduits 
between equipment and panels. 

E. Review electrical and I&C designs, including Division 26 and Division 40 
specifications for compatibility and conflicts with products supplied.  

2.3 FINISHES 

A. Shop-Painting.  All surfaces (except for mating surfaces and control panel) shall 
be blast-cleaned to a Steel Structures Painting Council (SSPC) SP6 finish.  
Cleaned surfaces shall be shop-primed to minimum dry film thickness of 2.5 
mils.  All gearboxes, motors, and controls will have manufacturer's standard 
paint finish. 

B. Finish-Painting.  All equipment surfaces shall be finish-painted in accordance 
with Section 09 90 00 "Painting."  Stainless steel surfaces shall not be painted. 
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2.4 SPARE PARTS   

A. None.  

2.5 MANUFACTURER 

A. Manufacturer of the screening, compacting, and supporting control components 
shall be one of the following; 

1. Huber Technology of Huntersville, NC. 
2. Kusters Water of Spartanburg, SC. 

 
PART 3 -  EXECUTION 

3.1 EXAMINATION 

A. Site Verification of Conditions.  Verify that surfaces and site conditions are 
ready to receive work and the following conditions: 

1. Concrete channels are appropriately sized, clean, and ready for 
installation of mechanical screens. 

2. Anchor bolts are of appropriate size and properly located in accordance 
with approved shop drawings and manufacturer's instructions. 

3. Electric conduit is properly sized and located. 
4. Opening in upper floor is appropriately sized and located. 

  
B. Responsibility.  Beginning the installation means the installer accepts the 

existing surfaces and conditions. 

C. In the event equipment is supplied which is different than specified, coordinate 
and make all changes to related structures, controls, drawings, and 
documentation.  All changes must be reviewed and approved by the Engineer 
prior to any installation of equipment. In addition, all costs associated with such 
changes, including additional time required for review of the changes by the 
Engineer, shall be the full responsibility of the Contractor. 

3.2 PREPARATION 

A. Protection.  Protect adjacent equipment, structure, and piping, against damage 
from mechanical screen installation where required. 

3.3 INSTALLATION 

A. Requirements.  Fabrication and installation of the mechanical screen shall be as 
shown on the drawings, as the manufacturers specified herein, in accordance with 
the approved shop drawings and the manufacturer's instructions.   

B. Interface with Other Items.  Electrical contractor shall complete all electrical 
power and control connections under Division 26, "Electrical." 
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3.4 FIELD QUALITY CONTROL 

A. Inspection.  Notify and coordinate with the equipment manufacturer in a timely 
manner in order for the manufacturer to conduct the inspection, servicing, 
operation, testing, and instruction as required in this specification section. 

B. Site Tests 

1. After each screen has been installed, with the manufacturer's 
representative, conduct a demonstration in the presence of the OWNER 
to verify that the equipment operates as specified.  Submit a 
manufacturer's representative report per Section 01 33 00 requirements.  
The first new screen installed shall operate for two weeks before second 
existing screen can be removed from service and replaced. 

2. Operation. Successfully demonstrate the following: 
 

a. Operation in Remote Mode. 
 
1) Operate the screen through a time cycle.  Verify that 

screened material discharge at a predetermined 
position. 

2) Change elevation set point to simulate a high level to 
induce the fine screen to operate continuously. 

3) Change elevation set point to simulate a second high 
level to induce the operation of the alarm system. 

4)  Verify the screenings are deposited in the compactor, 
dewatered, and discharged into the roll-off bin. 

 
b. Operation in Manual Mode. 

 
1) Verify operations of start, stop, and jog push buttons. 
2) Verify operation of emergency stop button. 

 
3. Furnish all materials and equipment required for the demonstration at no 

additional expense to the Owner. 
 

C. Manufacturer's Representative. A qualified representative of the equipment 
manufacturer shall inspect the completed installation, service the screens and 
compactors, operate the equipment under all design conditions, and provide the 
Owner with a written certificate of approval in accordance with Section 01 33 00 
"Submittals." The representative shall spend at least one 8-hour day per screen 
performing the required services and shall submit a manufacturer's representative 
report as specified in Section 01 33 00. 

D. Defective Work.  If defects are detected, take corrective procedures. 
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3.5 ADJUSTING 

Test Results.  If the results of the field tests do not show successful operation of 
the screens or compactors, repair, adjust, or modify the equipment until the tests 
can be successfully completed reliably. 

3.6  CLEANING AND DISPOSAL 

A. Cleaning.  Clean in accordance with Section 01 74 23 "Cleaning." 

B. Disposal.  Remove from the job site and, as necessary safely dispose of, all 
excess materials and debris resulting from all work completed under this section 
(including testing).  Dispose in accordance with Section 01 74 23 "Cleaning." 

3.7 PROTECTION 

A. Requirements.  Protect the fine screens and associated equipment and materials 
after installation, but prior to acceptance by the Owner.  Protection of the 
equipment shall include provisions during installation and testing of nearby 
piping, valving, and other adjacent equipment.  Remove all protective measures 
installed at completion and acceptance of the project. 

3.8 INSTRUCTION OF OPERATING PERSONNEL 

A. Training.  Training shall be conducted in accordance with Section 01 79 00 
"Start-up, Demonstration, and Training" and shall include all equipment specified 
in this section and all related electrical and instrumentation equipment.  One 
training session shall be conducted.  Training session shall include hands-on 
demonstration of the equipment and shall be for a minimum of 4 hours. 

PART 4  -  EQUIPMENT SCHEDULE 

Type of Service Raw Domestic Sewage 
Location Pretreatment Building 
Number of Bar Screens and Compactors 2 each 
Average Daily Flow 6 mgd 
Peak Flow 29 mgd 
Channel Width 5 ft  
Channel Depth 7 ft  
Maximum Water Level 5 ft  
Debris Discharge Height Above Operating Floor Level 4 ft  
Maximum Size of Clear Opening between Perforations 1/4 inch (6 mm) 
Inclination Angle of Screen 75 degrees 
Maximum Lift Capacity 0.7 cy/hr 
Maximum Overall Height Above Operating Floor Level 9 ft  

 
 

END OF SECTION 
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SECTION 44 32 30 
 

SECONDARY CLARIFIERS 1 AND 2 
 
PART 1 - GENERAL  
 

1.1  RELATED DOCUMENTS  
    

A. General. Drawings and general provisions of the Contract, including General 
and Supplementary Conditions; Division 1; and all other related specification 
sections, apply to this section.  

B. Electric motors shall be furnished as part of the work of this section and shall 
conform to all applicable portions of Division 26. 

C. Instrumentation and control work, except as specified herein, is included in 
Division 40. Instrumentation and controls provided in this section shall adhere to 
Instrumentation and Control Specifications Sections in Division 40.  

 
 1.2  DESCRIPTION OF WORK  
  

A. The Contractor shall provide all labor, tools, equipment, materials, and 
manufacturer’s services necessary to furnish and install, in proper operating 
condition, two complete circular clarifier mechanisms installed in existing 
concrete settling tanks, as specified herein and as shown on the drawings as 
Secondary Clarifiers 1 and 2.  
  

B. Scope of Clarifiers 1 and 2 shall include center drive mechanisms, center 
columns, cages, influent wells, rotating rapid sludge removal headers, surface 
skimmers and scum troughs, effluent weirs and baffles, weir and baffle brush 
cleaners, spare parts, and appurtenances.  Each sludge collecting mechanism shall 
be a center pier supported, siphon feed type with peripheral overflow.   

  
 1.  Motor starters shall be provided for the clarifiers under Division 26.  
  

C. Each collector header shall quickly move settled activated sludge to the center of 
each clarifier while simultaneously producing a clear effluent which averages 
less than 12 mg/l total suspended solids.  
 

D. The Contractor shall furnish the manufacturer’s services as specified in 
Division 1 and as specified herein.  
 

E. The equipment and system shall be successfully tested as specified herein.  
 
  1.3  QUALITY ASSURANCE  
  

A. Codes.  Perform all work in compliance with all federal, state, and local codes.  
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B. Standards.  Materials and workmanship shall be in accordance with the 
following standards:  
  
1. AFBMA- Antifriction Bearing Manufacturers Association.  
2. AGMA - American Gear Manufacturers Association.  
3. AISC - American Institute of Steel Construction.  
4. AISI  American Iron and Steel Institute.  
5. ANSI - American National Standards Institute.  
6. ASTM - American Society for Testing Materials.  
7. AWS  - American Welding Society.  
8. IEEE - Institute of Electrical and Electric Engineers.  
9. NEMA - National Electrical Manufacturers Association.  
10. SSPC – Steel Structures Painting Council.  
11. UL - Underwriters' Laboratories, Inc.  
  

C. Regulatory Agencies.  Perform all work in compliance with the requirements of 
the following regulatory agencies:  
  
1. OSHA - Occupational Safety and Health Administration.  
  

D. Manufacturer.  The secondary clarifier equipment shall be furnished by a 
manufacturer who is fully experienced, reputable, and qualified in the 
manufacture of the equipment to be furnished.  All equipment and items specified 
herein shall be obtained from a single manufacturer who shall be solely 
responsible for the design of the entire sludge and scum collectors, gear reducer, 
appurtenances, and all component warranties.  The base bid equipment shall be 
as manufactured by:  
 
1. Evoqua Water Technologies, Waukesha, Wisconsin.  
 
As indicated in the Bidding Documents, other manufacturers will be considered, 
including: 
 
1. Envirodyne Systems, Camp Hill, Pennsylvania.  
2. Kusters-Water of Spartanburg, South Carolina.  
3. Ovivo USA of Salt Lake City, Utah.  
 

E. All structural steel components shall conform to the requirements of 
"Specifications for the Design, Fabrication and Erection of Structural Steel for 
Building" published by the American Institute of Steel Construction.  Except 
where specifically indicated otherwise, all plates and structural members shall 
have a minimum thickness of 1/4 inch.  
 

F. The equipment manufacturer's shop welds, welding procedures, welders and 
welding operators shall be qualified and certified in accordance with the 
requirements of the latest edition of ANSE/AWS D1.1 "Structural Welding Code 
- Steel" published by the American Welding Society.  
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 1.4  SUBMITTALS  
  

A. Product Data.  Submit manufacturer's product data in accordance with Section 
01 33 00 "Submittals," of the equipment and all appurtenances and accessories.  
Data shall include drive selections and data demonstrating compliance with 
minimum torque ratings.  

  
B. Installation List.  Provide installation list of at least five installations with names 

and phone numbers of similar equipment installed and operating.  Show 
performance data from at least two similar plants meeting the Owner's effluent 
performance requirements for suspended solids.  

  
C. Certified calculations showing compliance with torque ratings, deflection of 

structural and other specified members, AGMA service factor and AFBMA B-10 
bearing lives.  

  
D. Shop Drawings.  Shop drawings shall be submitted to the Engineer/Architect for 

review. Shop drawings shall be in accordance with Section 01 33 00 "Submittals" 
and shall show dimensional layouts and clearances, anchor bolts, sectional and 
plan views of collector construction, complete assembly drawing, type of 
material, dimensions and thicknesses of each element, driver calculations, 
equipment specifications, structural design calculations, weights, installation and 
operation instructions, bill of materials, coatings, and warranties.  Drive 
calculations shall be certified by a registered professional engineer.  

  
E. General arrangement of drive unit verifying AGMA ratings, overload 

protection construction, housing material and horsepower.  
  

1. Give values used for the following design parameters per AGMA 6034-
B92:  

  
a. Pitch diameter of worm and worm gear (inches)  
b. Effective face width of gear (inches)  
c. Lead angle of threads (degrees) at mean worm diameter  
d. Normal pressure angle of worm thread (degrees)  
e. Sliding velocity of worm at mean worm diameter (fpm)  
f. Service factor.  Use 1.25  
g. Materials factor (Ks)  
h. Overall efficiency of speed reducer (percent)  

  
2. Give the following values per AGMA 2001-C95  

  
a. Pitch diameter of pinion and spur gear (inches)  
b. Face width of narrowest of two mating gears (inches)  
c. Pitch line velocity of pinion (fpm)  
d. Allowable bending stress (SAT) of pinion and spur gear material 

(psi)  
e. Allowable contact stress (SAC) of pinion and spur gear material 

(psi)  
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f. Geometry factor (J) for bending stress  
g. Geometry factor (I) for pitting resistance  
h. Load distribution factors CM and KM  
i. Dynamic factors CV and KV  
j. Stress cycle factors CL and KL  

  
3. Include the following AFBMA B-10/L-10 calculations provided by the 

clarifier supplier substantiating the life rating of the main bearing.  The 
calculations shall include:  

  
a. No. of balls (Z)  
b. Total hanging weight of equipment (Ft)  
c. Rotational speed (rpm)  
d. Raceway hardness factor (fh)  
e. Weibull exponent (e)  
f. Nominal contact angle (a)  
g. Thrust and radial raceway material factor (fcm)  
h. Pitch diameter (dpw)  
i. Ball diameter (dw)  

  
F. Motor Test.  A certified report of the motor tests shall be submitted to the 

Engineer/Architect for acceptance.  
  

G. Operation and Maintenance Manuals.  Operation and Maintenance (O&M) 
manuals shall be submitted to the Engineer/Architect in accordance with Section 
01 33 00 "Submittals" of these specifications.  The initial review copy of the 
O&M manual and final revised copies shall be submitted prior to delivery of the 
equipment.  
  

H. Material Certification.  Manufacturer’s material verifications and hardness 
certification for main bearing strip liners, to include 5 independent test samples in 
accordance with ASTM-A370.  
  

I. Operator Training Information.  Operator training data, in accordance with 
Section 01 79 00 "Start-up, Demonstration, and Training," and operator training 
lesson plans, in accordance with Section 01 33 00 "Submittals," shall be 
submitted with the two revised final copies of the O&M manuals.  
  

J. Personnel Qualifications.  Qualification statements, in accordance with Section 
01 33 00 "Submittals," of all manufacturer's representative personnel that will be 
servicing the equipment or conducting the operator training sessions shall be 
submitted with the two revised final copies of the O&M manuals.  
  

K. Storage Requirements.  Submit storage requirements as specified in Section 01 
60 00, "Materials and Equipment."  
  

L. Manufacturer's Representative Reports.  Manufacturer Representative reports 
shall be submitted in accordance with Section 01 79 00 "Start-Up, 
Demonstration, and Training."  Produce and material certifications and 
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inspection data as specified in Section 01 33 00 "Submittals," shall be included 
with this report.  
  

M. Site Test Reports.  Proposed Site Testing procedures shall be submitted at least 
three weeks prior to the proposed site testing date for Engineer/Architect 
approval.  Test reports in accordance with Section 01 79 00 "Start-up,  
Demonstration, and Training," and shall be submitted to the Engineer/Architect.  

  
  1.5  JOB CONDITIONS   
 
    A.  Environment Requirements  
  
      1.  Climatic Conditions.  The secondary clarifier equipment shall be  

designed for operation in an outdoor installation with exposure to the  
locally variable climatic conditions, including temperature and weather 
conditions.  

  
    B.  Process Conditions for Clarifiers 1 and 2  
  

1. Each clarifier shall be capable of processing the wastewater flow rates as 
shown in the schedule and produce an effluent with a 30-day average 
total suspended solids concentration of less than 12 mg/l and a seven-day 
maximum total suspended solids concentration of less than 15 mg/l.  The 
process water to be clarified is a mixture of activated sludge and treated 
wastewater as shown in the schedule.  

2. Each clarifier shall be designed for separation of suspended solids as well 
as scum and floating material from mixed liquor suspended solids.  
Incoming flow will discharge first into an energy dissipating well, then 
into a feedwell, and settled solids will be collected by a rapid sludge 
removal header and moved toward the sludge withdrawal manifold at the 
center of the tank for discharge via the sludge pipeline.  

3. Each clarifier shall remove sludge to the center hopper quickly, so that 
the sludge in the tank will not denitrify and portions of it rise to the 
surface when the process flow to the clarifiers has a dissolved oxygen 
concentration of 1.5 mg/l or greater.  

4. Each clarifier mechanism shall be capable of producing a withdrawn 
sludge concentration of 10,000 mg/l (TSS) or greater, with less than 2 
feet of sludge stored in the clarifier.  

  
  1.6  DELIVERY, STORAGE AND HANDLING  
  

A. General.  The delivery, storage, and handling of the clarifier equipment shall be 
in accordance with Section 01 60 00 "Materials and Equipment," and the 
manufacturer's instructions.  
  

B. Fabricated assemblies shall be shipped in the largest sections permitted by 
carrier regulations, properly matched-marked for ease of field erection.  
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C. All components shall be erected immediately upon receipt from the clarifier 
manufacturer or stored in strict conformance with storage recommendations 
provided by the clarifier manufacturer in the operations and maintenance manual.  
  

D. Each mechanism shall be lubricated in strict accordance with the instructions of 
the clarifier manufacturer’s field service representative.  The required lubricants 
shall be provided by the Contractor.  

  
PART 2 - PRODUCTS   
 
   2.1  PERFORMANCE AND DESIGN REQUIREMENTS  
  

A. Design.  All parts of the mechanisms shall be of ample strength to withstand all 
stresses that may occur either during operation, fabrication, shipping, or erection. 
The clarifier mechanism will be used to sweep new grout over the existing tank 
floor, it shall have sufficient strength to do so under its own power.  Mechanisms 
shall be designed for continuous operation.  All underwater structural steel shall 
have a minimum 1/4-inch thickness unless noted otherwise.  Minimum angle size 
shall be 2 inches x 2 inches x 1/4 inch.  Connections shall be shop welded or 
field bolted.  Field welding will not be permitted except for the bridge splice.  All 
steel structural components shall be designed so that stresses developed do not 
exceed allowable stresses, as defined by current AISC Standards when designed 
for the peak torque.  The complete machine shall be of sufficient strength, as 
necessary, to sweep in 2 inches of grout on the tank bottom under its own power.  
Such grouting shall be done in strict accordance with the manufacturer's 
instructions.  

  
B. Performance.  The equipment shall comply with the performance and 

design requirements specified in Paragraph 1.5 - "Job Conditions", and the 
schedule.  

  
1.  Steel.  All structural steel shall conform to Standard Specifications for 

structural steel for bridges and buildings, ASTM A36 and A992.  All 
steel plates shall conform to ASTM A283C requirements.  Any ductile 
iron used shall comply with ASTM A536 requirements.  All plates and 
structural member for submerged service shall have a minimum 
thickness of 1/4 inch, unless otherwise stated.  

  
 C.  Materials  
  

1. Steel.  All structural steel shall conform to the Standard Specifications 
for structural steel for bridges and buildings, ASTM A36.  All plates and 
structural members for submerged service shall have a minimum 
thickness of 1/4 inch, unless otherwise stated.  

2. Castings.  All castings shall conform to ASTM A48, Standard 
Specifications for gray iron castings and shall have a minimum tensile 
strength of 30,000 pounds per square inch (psi).  All castings shall be 
free of warp, fins, gas and pit holes, and other defects that might impair 
strength or appearance.  
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3. Fastening.  All parts of the clarifier mechanism attached to the tank shall 
be fastened with stainless steel Type 316 anchor bolts, with necessary 
hex nuts and washers.  All fasteners for the mechanism shall be ASTM 
A325 high strength. Handrail bolts shall be Type 304 stainless steel.  

4. Welding.  All welding shall be in accordance with the standards of the 
American Welding Society.  

5. Electrical.  See Electrical Division.  
  
  2.2  MANUFACTURED EQUIPMENT  
  

A.  General.  Clarifiers 1 and 2 shall be of the full-bridge, center column, center 
inlet feed, and peripheral overflow type, with a central driving mechanism which 
shall support the center feed well and rotate a center cage with two scum 
skimmers, one rapid sludge removal header, and one counterbalancing truss.    
  
The sludge removal header for each clarifier, as shown on the drawings, attached 
to the truss support shall be arranged to move sludge that settles on the tank 
bottom to a concentric sludge ring at the center of each tank.  The speed of the 
mechanism shall be as shown on the schedule.  The clarifier mechanism shall be 
so designed that there will be no chains, sprockets, bearings, or operating 
mechanism below the liquid surface or in contact with the liquid.  

  
    B.  Center Drive Mechanisms  
  

1. General.  Each drive mechanism shall be completely factory assembled 
and shall consist of a primary gear reduction unit, an intermediate 
reduction unit, plus a final reduction unit consisting of a pinion and 
internal gear enclosed in a turntable base.  All gearing shall be enclosed 
in gray cast iron ASTM A-48, Class 30-A or ASTM A-36 steel housings. 
Exposed gearing will not be considered.  

2. Drive components shall be located via a machined, registered fit to 
preserve the alignment of key drive components under all load 
conditions.  Inspection of the completed drive unit shall be accomplished 
at the clarifier manufacturer’s shop, with reports of all tests and 
certifications of material hardness being made available for review at the 
Engineer’s request prior to shipment to the job site.  

3. Major drive components, main gears and bearings shall be designed to 
allow for separate and individual replacement by plant personnel to 
facilitate quick and economical repairs.  

4. Each complete center drive assembly, including the overload protection 
device, shall be a regularly manufactured in-house product of the 
clarifier manufacturer.  Drive assemblies purchased from third party 
vendors will not be accepted.  

5. Primary Reduction Units  
  

a. The primary reduction unit shall be a heavy duty helical gear 
reducer.  

b. All bearings shall be anti-friction type and running in oil in a 
cast iron housing.  Bearing life shall have an AFBMA B-10 



  LLMWWTP IMPROVEMENTS  
  

57358*4/8/2020  44 32 30 - Page 8 of 19  
SWS:vls  

bearing life exceeding 200,000 hours.  Lubrication fittings shall 
be readily accessible.  An oil sight glass, fill pipe, and drain line 
shall be provided.  

c. The primary reduction gear reducer shall drive the intermediate 
reduction unit through a chain and sprocket arrangement.  The 
drive chain shall be No. 80L self-lubricated roller chain and be 
covered with a Type 304 stainless steel OSHA approved 
removable guard. Proper chain tension shall be provided for by 
an adjustable steel base mounted on the intermediate reduction 
unit.  Sprockets and chain shall be designed for the connected 
horsepower of the drive with a minimum service factor of 4.0.  

d. Proper chain tension shall be provided for by an adjustable steel 
base mounted on the intermediate reduction unit.  

  
6. Intermediate Reduction Units  

  
a. The intermediate reduction unit shall be heavy-duty, worm gear 

speed reducer in a gray cast iron housing, with grease and oil 
lubricated anti-friction type bearings.  The unit shall be mounted 
on a machined face on the top of the final reduction unit and 
properly aligned to maintain accurate centers for the final 
reduction gearing.  

b. The housing shall be constructed of ASTM A48 cast iron.  The 
worm shall be constructed of AISI 4142 heat treated steel, and 
the worm gear of centrifugally cast Herculoy bronze.  The 
housing shall be constructed of ASTM A48 cast iron or equal.  
The worm shall be constructed of AISI 4142 heat treated steel, 
from 8620 alloy steel, hardened and carbonized or of 
centrifugally cast high strength manganese bronze.  The worm 
and worm gear shall be designed based upon AGMA 6034 for 
the specified torque.    

c. A single-piece or two-piece pinion and shaft shall be keyed to 
the worm gear to transmit power from the worm gear to the spur 
gear.  

d. In order to maintain proper alignment between the pinion and the 
spur gear, the pinion shall be supported by bearings both above 
and below the spur gear.  The bearing shall be fitted into 
precision machined bearing pilots to positively insure bearing 
and gear alignment.  Bearing life shall have an AFBMA –10 
bearing life of at least 50,000 hours.  

  
7. Final Reduction Units  

  
a. The final reduction unit shall be secured to the turntable base and 

shall consist of a main gear and a pinion mounted in a ASTM 
A48 Class 30A cast iron or ASTM A-36 steel housing with a 
removable steel cover plate and Neoprene dust seals.  The base 
plate on which the gear/bearing is mounted shall have a 
minimum thickness of 1.50 inches. The surface on which the 
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gear/bearing is mounted shall be machined flat within 0.008 
inches.  The steel plate to which the intermediate pinion drive 
gear box is mounted shall have a minimum thickness of 1.00 
inches.  The top of the final reduction housing may provide a 
center platform to allow adequate access to the drive unit and 
have clearances as shown on the plans.  

b. The internal final gear shall be driven by a heat-treated steel 
pinion and shall be mounted on the output shaft of the 
intermediate reduction unit. The gear teeth shall be made of 
AGMA Grade 5 or higher.  The gear material shall be ductile 
modular iron per ASTM A-536, through hardened to 200 to 260 
or AISI 4150 steel.  Brinnel hardness as cast and shall be 
induction hardened to a hardness of 54-60 Rc.  The main gear 
shall have a deep face height of 6 inches or larger as required by 
AGMA 2001 and the gear teeth shall be hardened to at least 278 
BHN.   

c. Spur pinion shall be 4140 or 4340 heat treated alloy steel.  Spur 
pinion shall be keyed to a heat-treated alloy steel shaft.  No 
welding will be acceptable on the spur gear or its shaft. 

d. The main gear shall rotate and be supported on a ball bearing 
assembly provided with four replaceable liner strips fitted into 
the main gear and turntable base.  Liner strips shall be special 
vacuum degassed, carbon corrected, alloy steel hardened to a 
Rockwell hardness of at least 43 to 46 Rc.  The strip liner design 
shall be such that the B-10 life of the liner is a minimum of 20 
years based on the specified mechanism speed and a uniformly 
distributed load on the rotating mechanism.  Alternatively, the 
main gear shall rotate and be supported on a ball bearing 
assembly provided with a four-point contact precision raceway 
with B-10 bearing life of at least 100 years.  

e. Ball bearings shall be AFBMA Grade 500 or SAE 52100, 58 
Rockwell Hardness, minimum diameter of 1 inch.  Provide nylon 
spacers located between ball bearings, where applicable.  

f. The turntable base shall be bolted to the center column and the 
turntable base and internal gear shall be designed to support 
rotating mechanism, access bridge, and center cage.  Each 
turntable base shall be designed with a full side wall, to provide 
a secure oil bath compartment.  

g. The main gear and pinion shall be lubricated by means of an oil 
bath and the meshing action of the pinion and internal gear shall 
force lubricant up the face of the teeth.  The internal gear, pinion, 
and ball race shall run in an oil bath and be protected by a felt 
seal and steel dust shield.  Lubrication fittings shall be readily 
accessible.  An oil sight glass, fill pipe, and valved drain line 
shall be provided.  Provide a minimum of 2-inch-deep oil 
reservoir below the bottom of the bearing.  The drive unit 
housing shall be designed with a separate condensate collection 
compartment of a minimum 3-inch depth.  The condensate 
collection compartment shall encircle the drive base, shall be 
located away from all bearings, and shall be located at the lowest 
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points in the drive base.  Provide valved condensate drain 
connection.  

h. The drive mechanism shall be designed in accordance with 
AGMA Sections 2001-C95 (January 1995), "Fundamental 
Rating.  
Factors and Calculation Methods for Involute Spur and Helical  
Gear Teeth"; and 6034-B92 (February 1992), "Practice for 
Enclosed Cylindrical Worm Gear Speed Reducers and 
Gearmotors"; for 24-hour continuous duty, and 20-year design 
gear life, based on the AGMA rated torque.  Main gear set 
service factor shall be a minimum of 1.25 based on continuous 
running torque.  The momentary peak strength (bending 
strength) of the Final Reduction Unit shall be a minimum of 200 
percent of specified continuous design running torque.  All 
bearings shall be designed for a minimum B-10 life of 200,000 
hours.  

i. All bolts, nuts, washers, etc. for the final reduction unit shall be 
Type 316 stainless steel.  

j. The AGMA rated torque of the drive shall be the lowest value 
computed for worm gear, spur gear, and pinion for strength and 
durability.  

  
C.  Torque Protection  

  
1. To provide adequate protection, all parts of the collecting mechanism 

shall be designed to withstand a momentary peak torque of 1.65 times 
the cut-out torque without permanent deformation.  

2. To protect against failure of the center drive mechanism, all parts of the 
drive mechanism shall be designed to withstand a momentary peak load 
of 2.00 times the cut-out torque.  

3. The drive units shall be protected by a shear pin device set for 130 
percent of the rated continuous running design torque.  

4. Torque Overload Alarm.  The electro-mechanical overload alarm shall 
be mounted to the drive unit at the thrust end of the worm shaft and shall 
consist of a disc spring or compression spring assembly, gear rack and 
pinion, a torque indicator dial visible through a Plexiglas window, two 
micro switches, and a terminal block all enclosed in a weatherproof 
NEMA 4X cast aluminum or cast iron housing.  

  
a. The indicator dial shall be 0 to 130 percent of 

continuous running design torque.  
b. The thrust of the worm shaft against the disc springs shall actuate 

the gear rack and pinion, micro switches, and indicator dial in 
direct proportion to the operating torque.  

c. A 120 volt space heater shall be provided in the weatherproof 
housing for condensate control.  

d. The torque overload alarm device shall be micro switches set at 
the following capacities and designed to interface with the motor 
control center starter compartment circuit:  
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1) One torque switch to indicate an alarm when the load on 

the mechanism reaches 85-percent of the continuous 
running design torque capacity of the drive, and indicate 
an alarm.  

2) One torque switch to stop the motor when the load 
reaches 100-percent of the continuous running design 
torque capacity, and indicate alarm.  

3) One torque switch to Stop the motor when a shear 
condition is reached, and indicate an alarm.  

  
D.  Drive Assemblies  

  
1. The motor shall be rated at 1,800 rpm, squirrel cage, induction type, 

totally enclosed, fan cooled, ball bearing, continuous duty, 104 degrees F 
(40 degrees C) ambient, 1.15 service factor, Class F insulations, of ample 
power for starting continuously operating the unit without overloading.  
The motor shall conform to NEMA standards and be name plated for 
operation on 460 volt, 3 phase, 60 hertz current.  

2. A motor high temperature switch shall be provided in stator winding and 
bring lead up to terminal block.  

  
    E.  Access Bridges  
  

1. Each access bridge shall extend from the tank wall to the drive and onto 
the opposite tank wall.  Each bridge shall be supported by an open walk-
thru truss or beams.  The walkway surface shall be non-skid, serrated 
aluminum grating.  Handrail shall be aluminum, three-rail complete with 
kick plate, and shall be provided along the access bridge and around the 
center drive mechanism.  All handrail assemblies shall meet all 
applicable codes and be as specified in Section 05 52 13, "Pipe and Tube 
Railings."  Adequate walkway and access area shall be provided around 
center drive unit.  A minimum clearance of 24 inches around the center 
drive components shall be provided.  

2. The access bridge and walkway shall be designed to support all dead 
loads plus a live load of not less than 150 pounds per lineal foot with a 
deflection less than 1/360 of the span.  

  
    F.  Center Columns, Cages, and Influent Wells  
  

1. Center Columns.  A cylindrical steel center pier, of minimum diameter of 
30 inches, shall support the drive, collector mechanism, and access 
bridge.  The top of the pier shall have a drive mechanism mounting plate 
which shall be set plumb with the centerline.  The drive mechanism shall 
be positioned, shimmed, leveled, and bolted in place as directed by the 
manufacturer and approved by the Engineer/Architect.  The center pier 
shall be fabricated of 1/4 inch thick steel and be securely anchored with 
L-type or straight cast in place anchor bolts.  The Contractor shall obtain 
a steel template from the manufacturer to accurately locate these anchor 
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bolts.  The center pier shall serve as an influent pipe and shall have a 
minimum of four large inlet areas at its upper end to diffuse flow into the 
influent well at a velocity not to exceed 1 fps at maximum flow.  

2. Center Cages.  A steel center cage shall be hung from the internal gear, 
shall be at least 3 feet 0 inches square, constructed of 1/4 inch minimum 
structural members and shall support and rotate the rake arms.  
Connection to internal gear shall be adjustable for proper alignment and 
allowance for structural steel tolerances.  

3. Energy Dissipating Inlets (EDI).  The EDI shall be fabricated out of 
minimum 1/4 inch steel plate.  EDIs shall be either LA-EDI type, 
FEDWA Baffle Type, or EquaFlow 360-type.   

4. Influent Wells.  An influent well, supported from the center cage, shall 
be provided to diffuse the liquid into the tank without disturbance.  The 
influent well shall be 18 feet 0 inches in diameter and project 6 feet 0 
inches below the liquid level.  The influent well shall be fabricated from 
0.060 inch thick corrugated acrylated fiberglass panels with ultraviolet 
protection attached to a structural steel frame with stainless steel 
fasteners.  Alternatively, the influent well may be constructed of 3/16 
inch or 1/4 inch thick A36 steel.  The structural steel frame shall be 
supported from the center cage.  The influent well shall project above 
water level and shall be provided with six 1 foot 0 inch wide by 6 inch 
deep baffled scum ports at liquid level to permit escape of floating 
material.  Holes shall be cut in the panels as shown on the plans for the 
purpose of aiding in even flow distribution.  

  
    G.  Sludge Collection Header  
  

1. The header shall be parallel to the tank floor and have a series of inlet 
orifices such that the entire tank bottom is swept clean in a single 
revolution. 

2. The header shall be designed to uniformly remove sludge in proportion 
to the area swept with the removal of a larger volume of sludge at greater 
distances from the tank center. 

3. Sludge shall be transported through the header to the center manifold, 
with removal being accomplished by hydrostatic pressure.  

4. Provide a fully tapered, rectangular-shaped header varying in cross 
section from a maximum near the tank center to a minimum at the outer 
wall. 

5. Fabricate header from 1/4-inch thick steel plate and hot-dip galvanized 
after fabrication.  Provide steel plate counterweights not exceeding 50 
pounds each as necessary for proper equipment balance.  Field welding 
of galvanized header or supports will not be allowed.  

6. Longitudinal cross-sectional axis to be mounted at an angle of 45 degrees 
to tank bottom to trap sludge.  

7. Provide a 2 inch fluidizing vane as an integral part of header. Attach 
neoprene squeegee to fluidizing vane provided with 1 inch vertical 
adjustment.  

8. Manufacturer to size and space header inlet orifices at regular intervals 
not exceeding 30 inches. 
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9. Orifice design to be proportionate to the volume of sludge withdrawn 
from the entire tank floor at all flows.  

10. Provide header flange with silicone seal for bolted connection to center 
manifold.  Header shall be tie-bar supported.  

13. Truss arm shall be furnished with a triangular three-point contact design 
for ease of installation and alignment. Truss shall be constructed with 
1/4-inch minimum thick members. Truss shall be pinned at the base for 
vertical adjustment and connected to the center cage through strut and 
adjustable clevis assembly. Tie-rod and turnbuckle designs that do not 
provide lateral support shall not be acceptable. 

14. Provide a cylindrical manifold with two seals for bolted connection to the 
sludge collection header and bottom of cage.  A bottom seal plate shall 
be furnished by the equipment manufacturer securely anchored to the 
floor and grouted in place after final adjustment. 

  
    H.  Surface Skimmers, Blades, and Scum Troughs  
  

1. For each clarifier, two full surface skimmers shall be provided and 
installed to sweep the surface of the sedimentation part of the final 
clarifiers, automatically removing scum and floating material into a scum 
box at the periphery of each tank.  

2. Each full surface skimmer shall consist of a scum blade supported from 
the influent well and structural "A" frames mounted on top of the truss 
arm.  Provide a scum transport angle matching the full-radius scum 
trough and pivoting wiper assembly attached to the outer end of the scum 
blade to form a scum-trapping pocket.  The mechanism shall insure 
continual contact and proper alignment between wiper blade, scum 
baffle, and beach as the blade travels up the beach incline.  Each wiper 
blade shall have a wearing strip on its outer end which contacts the scum 
baffle and a neoprene strip on its lower and inner edge.  Scum shall be 
trapped as wiper blades meet the skimmer blade ramp, raised along the 
beach, and deposited into the scum trough.  Skimmers which rely on 
support from the scum baffle will not be acceptable.  

3. Scum trough and beach components shall be fabricated from 1/4-in thick 
steel plate, and adequately supported from the scum baffle along the tank 
wall and the influent well.  The full-radius scum trough shall be 
nominally 21-ft long, with a length of at least 2’-6” along the scum 
baffle, as shown on the drawings.  The inner edge of the trough shall be 
furnished with a 1/4-in thick steel baffle plate extension to entrap 
additional scum.  A 6-in standard pipe flange shall be provided for 
connection to the scum discharge piping, and scum piping tied into the 
existing scum well shown on the drawings.  

4. Flush Valve.  Obtain from equipment manufacturer for flushing the scum 
box automatically; design so that approximately 2 to 25 gallons of 
clarifier water to enter the box as the scum scraper passes over the box 
opening; include a lever arm, hinged valve with seal and counter weights 
(as required) and necessary piping.  

5. Inner scum baffle shall be extended an additional 12 inches lower in the 
area adjacent to the scum box to minimize solids carry-over due to 
turbulence caused by the scum scraper contacting the scum box.  The 
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area where the scum baffle will be extended, will be from 4 feet 0 inches 
upstream of the scum box to 3 feet 0 inches downstream of the scum 
box.  

  
I. Effluent Weirs and Baffles.  The 1/4 inch thick fiberglass effluent weir and 

scum baffle located on the periphery of the clarifier shall be provided as shown 
on the drawings and specified in Section 13 00 50, "Fiberglass Weirs and 
Baffles." The Contractor is not required to obtain the effluent weirs and baffles 
from the manufacturer of the collectors. 
 

J. Weir, Baffle, and Launder Cleaning System.  Each clarifier shall be fitted with 
a multi-brush cleaning system that will keep effluent weir, scum baffle, and 
concrete launder surfaces clear of scum and algae accumulations.  Each cleaning 
system shall consist of at least four spring-loaded brushes on Type 304 stainless 
steel arms and support that interconnects with each clarifier’s skimmer arm.  
Brushes shall be specifically designed for municipal wastewater service and 
outdoor service with UV protection.  Cleaning system shall be Weir-Wolf by 
Ford Hall Company, or equal.   
  

K. Anchor Bolts.  All equipment anchor bolts shall be Type 316 stainless steel, 
furnished by Equipment Manufacturer, and of ample size and strength for the 
purpose intended.  All anchor bolts shall be set by the Contractor in accordance 
with the manufacturer's instructions.  

  
    K.  Control.  
  

1. Manufacturer Provided Controls  
 
 a.  Torque switches as specified in herein.  
 

2. Manual Control  
 
a. Plant staff will manually turn mechanism on and off at the motor 

control center.  
 

3. SCADA System Monitoring  
 
 a.  Torque overload alarm and shut down will be monitored and alarmed.  

 
2.3  ACCESSORIES  

  
A. Provide 120 volt space heater as specified herein.  

 
  
  2.4  SPARE PARTS  
  

A. Provide the following Clarifiers 1 and 2 spare parts to the Owner, boxed, 
marked, and ready for long term storage.  
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1. One set of neoprene skimmer wipers for each mechanism.   
2. One set of oil sight glasses or dip stick.   
3. One oil change supply for summer viscosity (two clarifiers).  
4. One oil change supply for winter viscosity (two clarifiers).  
  

B. Provide any parts that are defective or wear out within the first two years of 
equipment operations; the time period beginning at the acceptance of this 
equipment.  

C. Special Tools  

1. Deliver to Owner in same manner as extra materials.  
2. Include tools that are required to assemble, disassemble, repair and 

maintain equipment, and that have been specifically made for use on 
equipment.  

3. Include necessary hooks and rods for handling equipment parts that are 
not permanently attached with each tool set.  

4. Special tools shall be marked or tagged as to the purpose.  
5. Include list of tools with the maintenance and operation data describing 

the uses of tools.  
6. Neatly mount each set of tools, eyebolts, hooks, and rods in box with 

hinged cover, suitable for wall mounting.  
  
  2.5  FINISHES  
  

A.  Shop Primed.  Shop priming of wetted and non-wetted parts shall be as specified 
in Section 09 90 00 "Painting."  All non-submerged steel shall be sandblasted to 
SSPC-SP-6 specifications and given one coat of manufacturer’s epoxy primer 2-3 
MDFT.  All submerged steel shall be sandblasted to SSPC-SP-10 specifications 
and given one coat of manufacturer’s epoxy primer 2-3 MDFT.  

  
B.  Drive Shop Finishing    

  
1. Manufactured mechanical components shall be shop finished as specified 

in Section 09 90 00 "Painting."  The manufacturer's standard paint 
system will be accepted only if found to be suitable for the service of the 
equipment installation by the OWNER.  

2. Prior to assembly of the drive unit, the castings shall have been 
sandblasted and thoroughly cleaned to remove any foreign particles in 
the drive base.  After assembly, the drive mechanism shall be solvent 
cleaned and power wire brushed as needed prior to application of 
manufacturer’s standard primer.  

3. Gear motors shall be furnished with manufacturer’s standard enamel.  
  

C.  Field Painting.  The mechanism shall be field finish painted as specified in 
Section 09 90 00 "Painting."  Field coating products shall be compatible with 
shop finished coats previously applied.  Obtain equipment manufacturer’s 
permission to apply contractor supplied paints or coatings.  Submit evidence of 
manufacturer’s permission to the Engineer/Architect’s for approval.  
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 2.6  SOURCE QUALITY CONTROL  
  

A.  Center Drive Testing.  Each complete drive shall be assembled in the clarifier 
manufacturer’s shop and tested to assure the drive is running properly and to 
calibrate the drive control.  A complete test report shall be sent to the 
Engineer/Architect verifying that the drive meets the quality assurance of the 
manufacturer and Engineer/Architect.  

 
2.7  FABRICATION   
 
   A.  Factory Assembly and Marking  

  
1. Assembly equipment subassemblies to ensure proper fitting of parts.  

Include complete center column, drive cage and rake arms.  
2. Match mark units with erection marks.  Dismantled units for shipment.  

  
PART 3 - EXECUTION   
 
 3.1  EXAMINATION  
 

A. Site Verifications of Conditions.  Verify that surfaces and site conditions are 
ready to receive work and the following conditions:  
  
1. Verify structure dimensions.  
2. Concrete is clean and ready for equipment to be placed.  
3. Electrical conduit cast-in concrete is properly sized and located.  
  

B. Responsibility.  Beginning the installation means the installer accepts the 
existing surfaces and conditions.  

  
  3.2  PREPARATION  
  

A. Protection.  Protect adjacent equipment, piping, and valving against damage 
from the scraper type collector installation where required.  
  

B. Manufacturer's Instructions.  Preparatory work in accordance with 
manufacturer's instructions shall be completed prior to equipment 
installation.  

  
  3.3  INSTALLATION  
  

A.  Requirements.  Fabrication and installation of the rapid sludge removal type 
collectors shall be as shown on the drawings, as specified herein, in accordance 
with the approved shop drawings and the manufacturer's instructions and 
recommendations.  Grouting of the tank shall be as directed by the manufacturer 
and as approved by the Engineer/Architect. Installation shall include furnishing 
the required oil and grease for initial operation.  The grades of oil and grease 
shall be in accordance with the manufacturer's recommendation.  

  



  LLMWWTP IMPROVEMENTS  
  

57358*4/8/2020  44 32 30 - Page 17 of 19  
SWS:vls  

    B.  Interface with Other Items  
  

1.  Complete all electrical power and control connection under Division 16, 
Electrical.  

 
   3.4  FIELD QUALITY CONTROL  
  

A. Inspection.  It is the Contractor's responsibility to notify and coordinate with the 
equipment manufacturer in a timely manner in order for them to conduct their 
required inspection, servicing, operation testing, and instruction as required in 
this specification section.  

 
B.  Site Tests  

1. Methods.  Field tests shall be in accordance with Section 01 79 
00, "Start-up, Demonstration, and Testing."  

2. Dry Test.  The scum removal collector shall be tested to show proper 
operation of the equipment and controls as specified and required.  

3. Torque Test.  
  

a. The purpose of the test shall be to verify the structural integrity 
of the mechanism and drive, and to verify that the torque 
protection system and electronics operate as required, and as 
specified.  The equipment manufacturer shall provide a qualified 
service person to supervise tests.  

b. The clarifier mechanism shall be field torque tested.  The testing 
shall be carried out under the supervision of the equipment 
manufacturer before the mechanisms are approved and placed 
into operation.  

c. The torque test shall consist of securing the rake arms by cables 
to anchor bolts installed by the Contractor in the tank floor at 
locations recommended by the manufacturer and the Engineer.  
A torque load shall be applied to the scraper arm by means of a 
ratchet lever and cylinder connected to the cable assembly.  

d. The magnitude of the applied load shall be measured by 
calculating the torque from the distance of the line of action of 
each cable to the center line of the mechanism.  Readings shall 
be taken at 40-percent, 85-percent, and 100-percent of design 
torque value.  The test load shall be applied and noted on the 
torque overload device.  

e. The manufacturer's serviceperson shall certify that the alarm and 
motor cut-out torque of the drives as calibrated in the 
manufacturer's shop are in proper operation to shut down the 
units as specified.  

f. This field test shall include checking the operation of warning 
and drive shut down circuitry.  

g. All equipment required for the test shall be provided by the 
manufacturer. After the successful test, the testing equipment 
shall be returned to the equipment manufacturer.  
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4. Wet Test.  The equipment shall be field tested with actual process flow 

containing design flow and activated sludge concentrations.  The 
equipment shall be demonstrated to collect, transport, and thicken sludge 
as specified.  It shall also be shown to collect and dispose of scum, as 
specified.  Compliance with effluent total suspended solids shall be 
demonstrated.  The testing shall take place for a consecutive two-week 
period, each week's sampling period being five days length.  

  
C. Manufacturer's Representative.  A qualified representative of the equipment 

manufacturer shall inspect the completed installation, service the equipment, and 
operate the equipment under all design conditions, instruct the Owner's personnel 
in proper operating and maintenance procedures, and provide the Owner with a 
written certificate of approval in accordance with Section 01 33 00 "Submittals."  
The representative shall spend 16 hours (total for both clarifiers) performing 
required on-site services and submit a manufacturer's representative report as 
specified in Section 01 79 00 "Start-Up, Demonstration, and Testing."  

  
D. Defective Work.  If defects are detected, it will be the responsibility of the 

Contractor to take corrective procedures.  
  
  3.5  ADJUSTING  
  
    A.  Test Results.  If the results of the dry test and wet test do not show successful  

operation and sludge and scum removal, the Contractor shall repair, adjust, or 
modify the equipment according to the manufacturer's instructions at no cost to 
the Owner until these tests are successfully completed.  

  
  3.6  CLEANING AND DISPOSAL  
  

A. Cleaning.  Cleaning shall be in accordance with Section 01 74 23, "Cleaning."  
  

B. Disposal.  The Contractor is responsible for the removal from the job site, and as 
necessary, safe disposal of all excess materials, and debris as result of the work 
completed under this section, including testing procedures.  Disposal shall be in 
accordance with Section 01 74 23, "Cleaning."  

  
  3.7  PROTECTION  
  

A.  Requirements.  The Contractor shall be responsible for provisions to protect the 
scraper type collector equipment and associated equipment and materials after 
installation but prior to acceptance by the Owner.  Protection of the equipment 
shall include provisions during installation and testing of nearby piping, valving, 
and other adjacent equipment.  The Contractor shall remove all protective 
measures installed at completion and acceptance of the project.  
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 3.8  INSTRUCTION OF OPERATING PERSONNEL  
  

A.  Training.  Training shall be conducted in accordance with Section 01 79 00   
"Start-up, Demonstration, and Training," and shall include all equipment 
specified in this section and all related electrical and instrumentation equipment.  
One course, 8 hours in duration and excluding travel time, shall be provided. 

 
3.9 SECONDARY CLARIFIERS 1 AND 2 EQUIPMENT SCHEDULE  

  
Number 2 
  
Diameter 70 feet 0 inches 
Sidewater Depth 14 feet 0 inches 
Tank Bottom Slope 1/16-inch in 1 foot 
  
Flow (into one clarifier)  
 Design Influent Flow 1.7 mgd 
 Design Flow w/Maximum Return Sludge 2.9 mgd 
 Peak Flow 3.5 mgd 
  
Solids Loading (per clarifier)  
 Maximum 20 lb/day/ft2 

  
Center Well Dimension  
 Diameter 22 feet 
 Height 6 feet 
  
Mechanism Tip Speed 8 – 12 fpm 
  
Shear Pin Torque (130% AGMA Rating) 28,470 ft-lb 
Peak Motor Shut-Off Torque 26,280 ft-lb 
Alarm Torque (100% AGMA Rating) 21,900 ft-lb 
Minimum AGMA Design Running Torque 21,900 ft-lb 
Minimum AGMA Continuous Running Torque 15,000 ft-lb 
  
Minimum AFBMA B-10 Bearing Life 200,000 hrs 
  
Minimum Internal Gear Pitch Diameter 30 inches 
Minimum Ball Race Diameter 42 inches 
Minimum Gear Tooth Height in Final Reduction Unit 4 inches 
  
Minimum Motor Horsepower 0.5 HP 

 
 
  END OF SECTION  
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SECTION 44 32 40 

 

SECONDARY CLARIFIERS 3 AND 4 

 

PART 1 - GENERAL  

 

1.1  RELATED DOCUMENTS  

    

A. General. Drawings and general provisions of the Contract, including General 

and Supplementary Conditions; Division 1; and all other related specification 

sections, apply to this section.  

B. Electric motors shall be furnished as part of the work of this section and shall 

conform to all applicable portions of Division 26. 

C. Instrumentation and control work, except as specified herein, is included in 

Division 40. Instrumentation and controls provided in this section shall adhere to 

Instrumentation and Control Specifications Sections in Division 40.  

 

 1.2  DESCRIPTION OF WORK  

  

A. The Contractor shall provide all labor, tools, equipment, materials, and 

manufacturer’s services necessary to furnish and install, in proper operating 

condition, two complete circular clarifier mechanism drives installed in existing 

concrete settling tanks and coupled to existing mechanical equipment, as 

specified herein and as shown on the drawings as Secondary Clarifiers 3 and 4.  

  

B. Scope of Clarifiers 3 and 4 improvements shall include replacement of center 

drive mechanism and appurtenances.   

  

C. The Contractor shall furnish the manufacturer’s services as specified in 

Division 1 and as specified herein.  

 

D. The equipment and system shall be successfully tested as specified herein.  

 

  1.3  QUALITY ASSURANCE  

  

A. Codes.  Perform all work in compliance with all federal, state, and local codes.  

 

B. Standards.  Materials and workmanship shall be in accordance with the 

following standards:  

  

1. AFBMA- Antifriction Bearing Manufacturers Association.  

2. AGMA - American Gear Manufacturers Association.  

3. AISC - American Institute of Steel Construction.  

4. AISI  American Iron and Steel Institute.  

5. ANSI - American National Standards Institute.  

6. ASTM - American Society for Testing Materials.  
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7. AWS  - American Welding Society.  

8. IEEE - Institute of Electrical and Electric Engineers.  

9. NEMA - National Electrical Manufacturers Association.  

10. SSPC – Steel Structures Painting Council.  

11. UL - Underwriters' Laboratories, Inc.  

  

C. Regulatory Agencies.  Perform all work in compliance with the requirements of 

the following regulatory agencies:  

  

1. OSHA - Occupational Safety and Health Administration.  

  

2. Manufacturer.  The secondary clarifier drive equipment shall be 

furnished by a manufacturer who is fully experienced, reputable, and 

qualified in the manufacture of the components to be furnished.  All 

equipment and items specified herein shall be obtained from a single 

manufacturer who shall be solely responsible for the design of the drive 

components.  The base bid equipment shall be as manufactured by 

Evoqua Water Technologies of Waukesha WI.  

 

D. All structural steel components shall conform to the requirements of 

"Specifications for the Design, Fabrication and Erection of Structural Steel for 

Building" published by the American Institute of Steel Construction.  Except 

where specifically indicated otherwise, all plates and structural members shall 

have a minimum thickness of 1/4 inch.  

 

E. The equipment manufacturer's shop welds, welding procedures, welders and 

welding operators shall be qualified and certified in accordance with the 

requirements of the latest edition of ANSE/AWS D1.1 "Structural Welding Code 

- Steel" published by the American Welding Society.  

 

 1.4  SUBMITTALS  

  

A. Product Data.  Submit manufacturer's product data in accordance with Section 

01 33 00 "Submittals," of the equipment and all appurtenances and accessories.  

Data shall include drive selections and data demonstrating compliance with 

minimum torque ratings.  

  

B. Installation List.  Provide installation list of at least five installations with names 

and phone numbers of similar equipment installed and operating.  Show 

performance data from at least two similar plants meeting the Owner's effluent 

performance requirements for suspended solids.  

  

C. Certified calculations showing compliance with torque ratings, deflection of 

structural and other specified members, AGMA service factor and AFBMA B-10 

bearing lives.  

  

D. Shop Drawings.  Shop drawings shall be submitted to the Engineer/Architect for 

review. Shop drawings shall be in accordance with Section 01 33 00 "Submittals" 

and shall show dimensional layouts and clearances, anchor bolts, sectional and 
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plan views of collector construction, complete assembly drawing, type of 

material, dimensions and thicknesses of each element, driver calculations, 

equipment specifications, structural design calculations, weights, installation and 

operation instructions, bill of materials, coatings, and warranties.  Drive 

calculations shall be certified by a registered professional engineer.  

  

E. General arrangement of drive unit verifying AGMA ratings, overload 

protection construction, housing material and horsepower.  

  

1. Give values used for the following design parameters per AGMA 6034-

B92:  

  

a. Pitch diameter of worm and worm gear (inches)  

b. Effective face width of gear (inches)  

c. Lead angle of threads (degrees) at mean worm diameter  

d. Normal pressure angle of worm thread (degrees)  

e. Sliding velocity of worm at mean worm diameter (fpm)  

f. Service factor.  Use 1.25  

g. Materials factor (Ks)  

h. Overall efficiency of speed reducer (percent)  

  

2. Give the following values per AGMA 2001-C95  

  

a. Pitch diameter of pinion and spur gear (inches)  

b. Face width of narrowest of two mating gears (inches)  

c. Pitch line velocity of pinion (fpm)  

d. Allowable bending stress (SAT) of pinion and spur gear material 

(psi)  

e. Allowable contact stress (SAC) of pinion and spur gear material 

(psi)  

f. Geometry factor (J) for bending stress  

g. Geometry factor (I) for pitting resistance  

h. Load distribution factors CM and KM  

i. Dynamic factors CV and KV  

j. Stress cycle factors CL and KL  

  

3. Include the following AFBMA B-10/L-10 calculations provided by the 

clarifier supplier substantiating the life rating of the main bearing.  The 

calculations shall include:  

  

a. No. of balls (Z)  

b. Total hanging weight of equipment (Ft)  

c. Rotational speed (rpm)  

d. Raceway hardness factor (fh)  

e. Weibull exponent (e)  

f. Nominal contact angle (a)  

g. Thrust and radial raceway material factor (fcm)  

h. Pitch diameter (dpw)  

i. Ball diameter (dw)  
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F. Motor Test.  A certified report of the motor tests shall be submitted to the 

Engineer/Architect for acceptance.  

  

G. Operation and Maintenance Manuals.  Operation and Maintenance (O&M) 

manuals shall be submitted to the Engineer/Architect in accordance with Section 

01 33 00 "Submittals" of these specifications.  The initial review copy of the 

O&M manual and final revised copies shall be submitted prior to delivery of the 

equipment.  

  

H. Material Certification.  Manufacturer’s material verifications and hardness 

certification for main bearing strip liners, to include five independent test 

samples in accordance with ASTM-A370.  

  

I. Operator Training Information.  Operator training data, in accordance with 

Section 01 79 00 "Start-up, Demonstration, and Training," and operator training 

lesson plans, in accordance with Section 01 33 00 "Submittals," shall be 

submitted with the two revised paper copies of the O&M manuals.  

  

J. Personnel Qualifications.  Qualification statements, in accordance with Section 

01 33 00 "Submittals," of all manufacturer's representative personnel that will be 

servicing the equipment or conducting the operator training sessions shall be 

submitted with the two revised paper copies of the O&M manuals.  

  

K. Storage Requirements.  Submit storage requirements as specified in Section 01 

60 00, "Materials and Equipment."  

  

L. Manufacturer's Representative Reports.  Manufacturer Representative reports 

shall be submitted in accordance with Section 01 79 00 "Start-Up, 

Demonstration, and Training."  Produce and material certifications and 

inspection data as specified in Section 01 33 00 "Submittals," shall be included 

with this report.  

  

M. Site Test Reports.  Proposed Site Testing procedures shall be submitted at least 

three weeks prior to the proposed site testing date for Engineer/Architect 

approval.  Test reports in accordance with Section 01 79 00 "Start-up,  

Demonstration, and Training," and shall be submitted to the Engineer/Architect.  

  

  1.5  JOB CONDITIONS   

 

    A.  Environment Requirements  

  

      1.   Climatic Conditions.  The secondary clarifier drive equipment shall be  

designed for operation in an outdoor installation with exposure to the  

locally variable climatic conditions, including temperature and weather 

conditions.  Each clarifier mechanism shall be capable of producing a 

withdrawn sludge concentration of 10,000 mg/l (TSS) or greater, with less 

than 2 feet of sludge stored in the clarifier.  

  



  LLMWWTP IMPROVEMENTS  

  

57358*8/26/19  44 32 40 - Page 5 of 15  

SWS:vls  

  1.6  DELIVERY, STORAGE AND HANDLING  

  

A. General.  The delivery, storage, and handling of the clarifier equipment shall be 

in accordance with Section 01 60 00 "Materials and Equipment," and the 

manufacturer's instructions.  

  

B. Fabricated assemblies shall be shipped in the largest sections permitted by 

carrier regulations, properly matched-marked for ease of field erection.  

  

C. All components shall be erected immediately upon receipt from the clarifier 

manufacturer or stored in strict conformance with storage recommendations 

provided by the clarifier manufacturer in the operations and maintenance manual.  

  

D. Each mechanism shall be lubricated in strict accordance with the instructions of 

the clarifier manufacturer’s field service representative.  The required lubricants 

shall be provided by the Contractor.  

  

PART 2 - PRODUCTS   

 

   2.1  PERFORMANCE AND DESIGN REQUIREMENTS  

  

A. Design.  All parts of the mechanisms shall be of ample strength to withstand all 

stresses that may occur either during operation, fabrication, shipping, or erection.  

 

B. Performance.  The equipment shall comply with the performance and 

design requirements specified in Paragraph 1.5 - "Job Conditions", and the 

schedule.  

  

1.  Steel.  All structural steel shall conform to Standard Specifications for 

structural steel for bridges and buildings, ASTM A36 and A992.  All 

steel plates shall conform to ASTM A283C requirements.  Any ductile 

iron used shall comply with ASTM A536 requirements.  All plates and 

structural member for submerged service shall have a minimum 

thickness of 1/4 inch, unless otherwise stated.  

  

 C.  Materials  

  

1. Steel.  All structural steel shall conform to the Standard Specifications 

for structural steel for bridges and buildings, ASTM A36.   

2. Castings.  All castings shall conform to ASTM A48, Standard 

Specifications for gray iron castings and shall have a minimum tensile 

strength of 30,000 pounds per square inch (psi).  All castings shall be 

free of warp, fins, gas and pit holes, and other defects that might impair 

strength or appearance.  

3. Fastening.  All parts of the clarifier mechanism attached to the tank shall 

be fastened with stainless steel Type 316 anchor bolts, with necessary 

hex nuts and washers.  All fasteners for the mechanism shall be ASTM 

A325 high strength.  
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4. Welding.  All welding shall be in accordance with the standards of the 

American Welding Society.  

5. Painting.  See Section 09 90 00 "Painting."  

6. Electrical.  See Electrical Division.  

  

  2.2  MANUFACTURED EQUIPMENT  

  

A.  General.  Clarifiers 3 and 4 shall each be fitted with a new central driving 

mechanism which shall rotate a center cage with two scum skimmers, one rapid 

sludge removal header, and one counterbalancing truss.    

  

    B.  Center Drive Mechanisms  

  

1. General.  Each drive mechanism shall be completely factory assembled 

and shall consist of a primary gear reduction unit, an intermediate 

reduction unit, plus a final reduction unit consisting of a pinion and 

internal gear enclosed in a turntable base.  All gearing shall be enclosed 

in gray cast iron ASTM A-48, Class 30-A or ASTM A-36 steel housings. 

Exposed gearing will not be considered.  

2. Drive components shall be located via a machined, registered fit to 

preserve the alignment of key drive components under all load 

conditions.  Inspection of the completed drive unit shall be accomplished 

at the clarifier manufacturer’s shop, with reports of all tests and 

certifications of material hardness being made available for review at the 

Engineer’s request prior to shipment to the job site.  

3. Major drive components, main gears and bearings shall be designed to 

allow for separate and individual replacement by plant personnel to 

facilitate quick and economical repairs.  

4. Each complete center drive assembly, including the overload protection 

device, shall be a regularly manufactured in-house product of the 

clarifier manufacturer.  Drive assemblies purchased from third party 

vendors will not be accepted.  

5. Primary Reduction Units  

  

a. The primary reduction unit shall be a heavy duty helical gear 

reducer.  

b. All bearings shall be anti-friction type and running in oil in a 

cast iron housing.  Bearing life shall have an AFBMA B-10 

bearing life exceeding 200,000 hours.  Lubrication fittings shall 

be readily accessible.  An oil sight glass, fill pipe, and drain line 

shall be provided.  

c. The primary reduction gear reducer shall drive the intermediate 

reduction unit through a chain and sprocket arrangement.  The 

drive chain shall be No. 80L self-lubricated roller chain and be 

covered with a Type 304 stainless steel OSHA approved 

removable guard. Proper chain tension shall be provided for by 

an adjustable steel base mounted on the intermediate reduction 

unit.  Sprockets and chain shall be designed for the connected 

horsepower of the drive with a minimum service factor of 4.0.  
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d. Proper chain tension shall be provided for by an adjustable steel 

base mounted on the intermediate reduction unit.  

  

6. Intermediate Reduction Units  

  

a. The intermediate reduction unit shall be heavy-duty, worm gear 

speed reducer in a gray cast iron housing, with grease and oil 

lubricated anti-friction type bearings.  The unit shall be mounted 

on a machined face on the top of the final reduction unit and 

properly aligned to maintain accurate centers for the final 

reduction gearing.  

b. The housing shall be constructed of ASTM A48 cast iron.  The 

worm shall be constructed of AISI 4142 heat treated steel, and 

the worm gear of centrifugally cast Herculoy bronze.  The 

housing shall be constructed of ASTM A48 cast iron or equal.  

The worm shall be constructed of AISI 4142 heat treated steel, 

from 8620 alloy steel, hardened and carbonized or of 

centrifugally cast high strength manganese bronze.  The worm 

and worm gear shall be designed based upon AGMA 6034 for 

the specified torque.    

c. A single-piece or two-piece pinion and shaft shall be keyed to 

the worm gear to transmit power from the worm gear to the spur 

gear.  

d. In order to maintain proper alignment between the pinion and the 

spur gear, the pinion shall be supported by bearings both above 

and below the spur gear.  The bearing shall be fitted into 

precision machined bearing pilots to positively insure bearing 

and gear alignment.  Bearing life shall have an AFBMA –10 

bearing life of at least 50,000 hours.  

  

7. Final Reduction Units  

  

a. The final reduction unit shall be secured to the turntable base and 

shall consist of a main gear and a pinion mounted in a ASTM 

A48 Class 30A cast iron or ASTM A-36 steel housing with a 

removable steel cover plate and Neoprene dust seals.  The base 

plate on which the gear/bearing is mounted shall have a 

minimum thickness of 1.50 inches. The surface on which the 

gear/bearing is mounted shall be machined flat within 0.008 

inches.  The steel plate to which the intermediate pinion drive 

gear box is mounted shall have a minimum thickness of 1.00 

inches.  The top of the final reduction housing may provide a 

center platform to allow adequate access to the drive unit and 

have clearances as shown on the plans.  

b. The internal final gear shall be driven by a heat-treated steel 

pinion and shall be mounted on the output shaft of the 

intermediate reduction unit. The gear teeth shall be made of 

AGMA Grade 5 or higher.  The gear material shall be ductile 

modular iron per ASTM A-536, through hardened to 200 to 260 
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or AISI 4150 steel.  Brinnel hardness as cast and shall be 

induction hardened to a hardness of 54-60 Rc.  The main gear 

shall have a deep face height of 6 inches or larger as required by 

AGMA 2001 and the gear teeth shall be hardened to at least 278 

BHN.   

c. Spur pinion shall be 4140 or 4340 heat treated alloy steel.  Spur 

pinion shall be keyed to a heat-treated alloy steel shaft.  No 

welding will be acceptable on the spur gear or its shaft. 

d. The main gear shall rotate and be supported on a ball bearing 

assembly provided with four replaceable liner strips fitted into 

the main gear and turntable base.  Liner strips shall be special 

vacuum degassed, carbon corrected, alloy steel hardened to a 

Rockwell hardness of at least 43 to 46 Rc.  The strip liner design 

shall be such that the B-10 life of the liner is a minimum of 20 

years based on the specified mechanism speed and a uniformly 

distributed load on the rotating mechanism.  Alternatively, the 

main gear shall rotate and be supported on a ball bearing 

assembly provided with a four-point contact precision raceway 

with B-10 bearing life of at least 100 years.  

e. Ball bearings shall be AFBMA Grade 500 or SAE 52100, 58 

Rockwell Hardness, minimum diameter of 1 inch.  Provide nylon 

spacers located between ball bearings, where applicable.  

f. The turntable base shall be bolted to the center column and the 

turntable base and internal gear shall be designed to support 

rotating mechanism, access bridge, and center cage.  Each 

turntable base shall be designed with a full side wall, to provide 

a secure oil bath compartment.  

g. The main gear and pinion shall be lubricated by means of an oil 

bath and the meshing action of the pinion and internal gear shall 

force lubricant up the face of the teeth.  The internal gear, pinion, 

and ball race shall run in an oil bath and be protected by a felt 

seal and steel dust shield.  Lubrication fittings shall be readily 

accessible.  An oil sight glass, fill pipe, and valved drain line 

shall be provided.  Provide a minimum of 2-inch-deep oil 

reservoir below the bottom of the bearing.  The drive unit 

housing shall be designed with a separate condensate collection 

compartment of a minimum 3-inch depth.  The condensate 

collection compartment shall encircle the drive base, shall be 

located away from all bearings, and shall be located at the lowest 

points in the drive base.  Provide valved condensate drain 

connection.  

h. The drive mechanism shall be designed in accordance with 

AGMA Sections 2001-C95 (January 1995), "Fundamental 

Rating.  

Factors and Calculation Methods for Involute Spur and Helical  

Gear Teeth"; and 6034-B92 (February 1992), "Practice for 

Enclosed Cylindrical Worm Gear Speed Reducers and 

Gearmotors"; for 24-hour continuous duty, and 20-year design 

gear life, based on the AGMA rated torque.  Main gear set 

service factor shall be a minimum of 1.25 based on continuous 
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running torque.  The momentary peak strength (bending 

strength) of the Final Reduction Unit shall be a minimum of 200 

percent of specified continuous design running torque.  All 

bearings shall be designed for a minimum B-10 life of 200,000 

hours.  

i. All bolts, nuts, washers, etc. for the final reduction unit shall be 

Type 316 stainless steel.  

j. The AGMA rated torque of the drive shall be the lowest value 

computed for worm gear, spur gear, and pinion for strength and 

durability.  

  

C.  Torque Protection  

  

1. To provide adequate protection, all parts of the collecting mechanism 

shall be designed to withstand a momentary peak torque of 1.65 times 

the cut-out torque without permanent deformation.  

2. To protect against failure of the center drive mechanism, all parts of the 

drive mechanism shall be designed to withstand a momentary peak load 

of 2.00 times the cut-out torque.  

3. The drive units shall be protected by a shear pin device set for 130 

percent of the rated continuous running design torque.  

4. Torque Overload Alarm.  The electro-mechanical overload alarm shall 

be mounted to the drive unit at the thrust end of the worm shaft and shall 

consist of a disc spring or compression spring assembly, gear rack and 

pinion, a torque indicator dial visible through a Plexiglas window, two 

micro switches, and a terminal block all enclosed in a weatherproof 

NEMA 4X cast aluminum or cast iron housing.  

  

a. The indicator dial shall be 0 to 130 percent of 

continuous running design torque.  

b. The thrust of the worm shaft against the disc springs shall actuate 

the gear rack and pinion, micro switches, and indicator dial in 

direct proportion to the operating torque.  

c. A 120 volt space heater shall be provided in the weatherproof 

housing for condensate control.  

d. The torque overload alarm device shall be micro switches set at 

the following capacities and designed to interface with the motor 

control center starter compartment circuit:  

  

1) One torque switch to indicate an alarm when the load on 

the mechanism reaches 85-percent of the continuous 

running design torque capacity of the drive, and indicate 

an alarm.  

2) One torque switch to stop the motor when the load 

reaches 100-percent of the continuous running design 

torque capacity, and indicate alarm.  

3) One torque switch to Stop the motor when a shear 

condition is reached, and indicate an alarm.  
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D.  Drive Assemblies  

  

1. The motor shall be rated at 1,800 rpm, squirrel cage, induction type, 

totally enclosed, fan cooled, ball bearing, continuous duty, 104 degrees F 

(40 degrees C) ambient, 1.15 service factor, Class F insulations, of ample 

power for starting continuously operating the unit without overloading.  

The motor shall conform to NEMA standards and be name plated for 

operation on 460 volt, 3 phase, 60 hertz current.  

2. A motor high temperature switch shall be provided in stator winding and 

bring lead up to terminal block.  

   

E. Anchor Bolts.  All equipment anchor bolts shall be Type 316 stainless steel,  

furnished by Equipment Manufacturer, and of ample size and strength for the 

purpose intended.  All anchor bolts shall be set by the Contractor in accordance 

with the manufacturer's instructions.  

   

F. Manufacturer Provided Controls.  Provide torque switches as specified in 

herein.  

 

G. Manual Control.  Plant staff will manually turn mechanism on and off at the   

motor control center.  

 

H. SCADA System Monitoring.  Torque overload alarm and shut down will be 

monitored and alarmed.  

 

2.3  ACCESSORIES  

  

    A.  Provide 120 volt space heater as specified herein.  

  

  2.4  SPARE PARTS  

  

A. Provide the following Clarifiers 3 and 4 spare parts to the Owner, boxed, 

marked, and ready for long term storage.  

  

1. One set of oil sight glasses or dip stick.   

2. One oil change supply for summer viscosity (two clarifiers).  

3. One oil change supply for winter viscosity (two clarifiers).  

  

B. Provide any parts that are defective or wear out within the first two years of 

equipment operations; the time period beginning at the acceptance of this 

equipment. 

  

C. Special Tools  

1. Deliver to Owner in same manner as extra materials.  

2. Include tools that are required to assemble, disassemble, repair and 

maintain equipment, and that have been specifically made for use on 

equipment.  



  LLMWWTP IMPROVEMENTS  

  

57358*8/26/19  44 32 40 - Page 11 of 15  

SWS:vls  

3. Include necessary hooks and rods for handling equipment parts that are 

not permanently attached with each tool set.  

4. Special tools shall be marked or tagged as to the purpose.  

5. Include list of tools with the maintenance and operation data describing 

the uses of tools.  

6. Neatly mount each set of tools, eyebolts, hooks, and rods in box with 

hinged cover, suitable for wall mounting.  

  

  2.5  FINISHES  

  

A.  Shop Primed.  Shop priming of non-wetted parts shall be as specified in Section 

09 90 00 "Painting."  All non-submerged steel shall be sandblasted to SSPC-SP-6 

specifications and given one coat of manufacturer’s epoxy primer 2-3 MDFT.   

 

B.  Drive Shop Finishing    

  

1. Manufactured mechanical components shall be shop finished as specified 

in Section 09 90 00 "Painting."  The manufacturer's standard paint 

system will be accepted only if found to be suitable for the service of the 

equipment installation by the Engineer/Architect.  

2. Prior to assembly of the drive unit, the castings shall have been 

sandblasted and thoroughly cleaned to remove any foreign particles in 

the drive base.  After assembly, the drive mechanism shall be solvent 

cleaned and power wire brushed as needed prior to application of 

manufacturer’s standard primer.  

3. Gear motors shall be furnished with manufacturer’s standard enamel.  

  

C.  Field Painting.  The mechanism shall be field finish painted as specified in 

Section 09 90 00 "Painting."  Field coating products shall be compatible with 

shop finished coats previously applied.  Obtain equipment manufacturer’s 

permission to apply contractor supplied paints or coatings.  Submit evidence of 

manufacturer’s permission to the Engineer/Architect’s for approval.  

 

 2.6  SOURCE QUALITY CONTROL  

  

A.  Center Drive Testing.  Each complete drive shall be assembled in the clarifier 

manufacturer’s shop and tested to assure the drive is running properly and to 

calibrate the drive control.  A complete test report shall be sent to the 

Engineer/Architect verifying that the drive meets the quality assurance of the 

manufacturer and Engineer/Architect.  

 

2.7  FABRICATION   

 

   A.  Factory Assembly and Marking  

  

1. Assembly equipment subassemblies to ensure proper fitting of parts.   

2. Match mark units with erection marks.  Dismantled units for shipment.  
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PART 3 - EXECUTION   

 

 3.1  EXAMINATION  

 

A. Site Verifications of Conditions.  Verify that surfaces and site conditions are 

ready to receive work and the following conditions:  

  

1. Verify access platform dimensions.  

2. Electrical conduit and control conduits are properly sized and located.  

  

B. Responsibility.  Beginning the installation means the installer accepts the 

existing surfaces and conditions.  

  

  3.2  PREPARATION  

  

A. Protection.  Protect adjacent equipment, piping, and valving against damage 

from the drive installation where required.  

  

B. Manufacturer's Instructions.  Preparatory work in accordance with 

manufacturer's instructions shall be completed prior to equipment 

installation.  

  

  3.3  INSTALLATION  

  

A.  Requirements.  Fabrication and installation of the clarifiers’ drives shall be as 

shown on the drawings, as specified herein, in accordance with the approved 

shop drawings and the manufacturer's instructions and recommendations.  

Installation shall include furnishing the required oil and grease for initial 

operation.  The grades of oil and grease shall be in accordance with the 

manufacturer's recommendation.  

  

    B.  Interface with Other Items.  Complete all electrical power and control 

connection under Division 16, Electrical. 

  

   3.4  FIELD QUALITY CONTROL  

  

A. Inspection.  It is the Contractor's responsibility to notify and coordinate with the 

equipment manufacturer in a timely manner in order for them to conduct their 

required inspection, servicing, operation testing, and instruction as required in 

this specification section.  

 

B.  Site Tests  

1. Methods.  Field tests shall be in accordance with Section 01 79 00.  

2. Torque Test.  

  

a. The purpose of the test shall be to verify the structural integrity 

of the mechanism and drive, and to verify that the torque 

protection system and electronics operate as required, and as 
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specified.  The equipment manufacturer shall provide a qualified 

service person to supervise tests.  

b. The clarifier mechanism shall be field torque tested.  The testing 

shall be carried out under the supervision of the equipment 

manufacturer before the mechanisms are approved and placed 

into operation.  

c. The torque test shall consist of securing the rake arms by cables 

to anchor bolts installed by the Contractor in the tank floor at 

locations recommended by the manufacturer and the Engineer.  

A torque load shall be applied to the scraper arm by means of a 

ratchet lever and cylinder connected to the cable assembly.  

d. The magnitude of the applied load shall be measured by 

calculating the torque from the distance of the line of action of 

each cable to the center line of the mechanism.  Readings shall 

be taken at 40-percent, 85-percent, and 100-percent of design 

torque value.  The test load shall be applied and noted on the 

torque overload device.  

e. The manufacturer's serviceperson shall certify that the alarm and 

motor cut-out torque of the drives as calibrated in the 

manufacturer's shop are in proper operation to shut down the 

units as specified.  

f. This field test shall include checking the operation of warning 

and drive shut down circuitry.  

g. All equipment required for the test shall be provided by the 

manufacturer. After the successful test, the testing equipment 

shall be returned to the equipment manufacturer.  

  

3. Wet Test.  The equipment shall be field tested with actual process flow 

containing design flow and activated sludge concentrations.  The drive 

shall be demonstrated to collect, transport, and thicken sludge as 

specified.   

  

C. Manufacturer's Representative.  A qualified representative of the equipment 

manufacturer shall inspect the completed installation, service the equipment, and 

operate the equipment under all design conditions, instruct the Owner's personnel 

in proper operating and maintenance procedures, and provide the Owner with a 

written certificate of approval in accordance with Section 01 33 00 "Submittals."  

The representative shall spend 16 hours (total for both clarifiers) performing 

required on-site services and submit a manufacturer's representative report as 

specified in Section 01 79 00 "Start-Up, Demonstration, and Testing."  

  

D. Defective Work.  If defects are detected, it will be the responsibility of the 

Contractor to take corrective procedures.  

  

  3.5  ADJUSTING  

  

    A.  Test Results.  If the results of the torque test and wet test do not show successful  
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operation and sludge and scum removal, the Contractor shall repair, adjust, or 

modify the equipment according to the manufacturer's instructions at no cost to 

the Owner until these tests are successfully completed.  

  

  3.6  CLEANING AND DISPOSAL  

  

A. Cleaning.  Cleaning shall be in accordance with Section 01 74 23, "Cleaning."  

  

B. Disposal.  The Contractor is responsible for the removal from the job site, and as 

necessary, safe disposal of all excess materials, and debris as result of the work 

completed under this section, including testing procedures.  Disposal shall be in 

accordance with Section 01 74 23, "Cleaning."  

  

  3.7  PROTECTION  

  

A.  Requirements.  The Contractor shall be responsible for provisions to protect the 

drive equipment and associated equipment and materials after installation but 

prior to acceptance by the Owner.  Protection of the equipment shall include 

provisions during installation and testing of nearby piping, valving, and other 

adjacent equipment.  The Contractor shall remove all protective measures 

installed at completion and acceptance of the project.  

  

 3.8  INSTRUCTION OF OPERATING PERSONNEL  

  

A.  Training.  Training shall be conducted in accordance with Section 01 79 00   

"Start-up, Demonstration, and Training," and shall include all equipment 

specified in this section and all related electrical and instrumentation equipment.  

Training for the two drives covered in this specification will be conducted 

concurrent with the training for Clarifiers 1 and 2, and shall be conducted over 

one 8-hour day onsite. 
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3.9 SECONDARY CLARIFIERS 3 AND 4 EQUIPMENT SCHEDULE  

  

Number 2 

  

Diameter 80 feet 0 inches 

Sidewater Depth 14 feet 0 inches 

  

Shear Pin Torque (130% AGMA Rating) 28,470 ft-lb 

Peak Motor Shut-Off Torque 26,280 ft-lb 

Alarm Torque (100 % AGMA Rating) 21,900 ft-lb 

Minimum AGMA Design Running Torque 21,900 ft-lb 

Minimum AGMA Continuous Running Torque 15,000 ft-lb 

  

Minimum AFBMA B-10 Bearing Life 200,000 hrs 

  

Minimum Internal Gear Pitch Diameter 30 inches 

Minimum Ball Race Diameter 42 inches 

Minimum Gear Tooth Height in Final Reduction Unit 4 inches 

  

Minimum Motor Horsepower 0.5 hp 

 

 

  END OF SECTION  
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 SECTION 44 52 50 
 
 BLOWERS BASIC REQUIREMENTS 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. General. Drawings and general provisions of the Contract, including General 
and Supplementary Conditions; Division 1; and all other related specification 
sections, apply to this section. 

B.  Electric motors shall be furnished as part of the work of this section and shall 
conform to all applicable portions of Division 26. 

C.  Instrumentation and control work, except as specified herein, is included in 
Division 40. Instrumentation and controls provided in this section shall adhere to 
Instrumentation and Control Specifications Sections in Division 40. 

D. DESCRIPTION OF WORK 

E. Scope of Work.  The Contractor shall provide all labor, tools, equipment, and 
materials necessary to furnish and install the turbo and positive displacement 
blowers in accordance with the drawings and as specified herein. 

1.2 QUALITY ASSURANCE 

A. Codes and Regulatory Agencies.  Perform all work in compliance with all 
federal, state, and local codes and regulatory agencies. 

B. Standards.  Materials and workmanship shall be in accordance with the 
following standards as referenced herein: 

1. AFBMA - Antifriction Bearing Manufacturers' Association. 
2. ANSI - American National Standards Institute. 
3. ASME - American Society of Mechanical Engineers. 
4. ASTM - American Society for Testing and Materials. 
5. AWS - American Welding Society. 
6. IEEE - Institute of Electrical and Electronics Engineers. 
7. NEMA - National Electrical Manufacturers Association.   

  
1.3 SUBMITTALS 

A. General.  Submit the specified submittal package in accordance with Section 01 
33 00, "Submittals," and the specific blower specification sections included later 
in the contract documents. 

 
1.4 JOB CONDITIONS 

A. Coordination.  Coordinate all work to prevent delays, errors, and/or omissions. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Delivery.  All units shall be shipped assembled as much as practical.  All units 
shall be labeled with all labeling intact and legible with item name, model 
number, size, and manufacturer's name. 

B. Storage.  All units, accessories, and components shall be stored in the 
manufacturer's original package, under cover and protected from damage.  
Maintain a grease coating on all bearings and shafts to prevent rusting.  All filter 
material shall be kept dry and dust free.  Blower shafts shall be turned at 
intervals as recommended by the blower manufacturer. 

C. Handling.  Handle all units and components in accordance with the 
manufacturer's instructions.  Use lifting rings and canvas harnesses for lifting to 
prevent damage, scratching, or abrading finished surfaces. 

1.6 SPECIAL WARRANTY 

Not used. 
 

PART 2  -  PRODUCTS 

2.1 MATERIALS 

A. Blower 

1. General.  Blower shall be heavy duty, suitable for continuous, efficient, 
and dependable service under operating conditions imposed by the 
installation and specific blower specification. 

2. Castings.  All castings shall be free of warp, fins, gas and pit holes, and 
other defects that might impair strength or appearance.  Cast iron 
castings shall have a minimum tensile strength of 30,000 pounds per 
square inch (psi) and conform to the applicable ASTM standard. 

3. Steel.  All steel shall conform to the applicable ASTM standard.  All 
welding shall be in accordance with the standards of the AWS. 

4. Shop Test.  Unless otherwise noted, certified performance data based on 
tests of each blower furnished shall be submitted to the 
Engineer/Architect for acceptance.  Tests shall be performed for not less 
than 1 hour and in accordance with ASME Power Test Code and shall 
demonstrate compliance with the operating conditions specified.  When 
specified, the Engineer/Architect shall be notified and afforded the 
opportunity to witness the test. 

5. Nameplate.  An aluminum or stainless steel nameplate shall be attached 
to each blower in a clearly visible, easily accessible location.  Nameplate 
shall be stamped with the following for each blower. 

 
a. Manufacturer's name. 
b. Model number. 
c. Serial number. 
d.  Design capacity, standard cubic feet per minute (scfm). 
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e. Design pressure, psi. 
f. Design speed, revolutions per minute (rpm). 

 
B. Motor 

1. Motor shall be rated for continuous duty and shall be inverter rated with 
impulse peak resistance.  Motors shall have NEMA Class F insulation. 
When a blower motor is connected to variable frequency drive (VFD), 
the motor shall be compatible with the variable frequency drive, and the 
motor manufacturer shall be required to issue a letter of compatibility 
stating that the VFD and motor are compatible.     

2. Motor enclosure shall be as listed in the applicable equipment schedule.  
Motor enclosure notations are: 

 
a. E-P (EXP) - Explosionproof. 
b. TENV - Totally enclosed nonventilated. 
c. TEFC - Totally enclosed, fan-cooled. 
d. ODP - Open dripproof. 

 
3. Temperature rise shall be in accordance with NEMA limits for the class 

of insulation, service factor, and enclosure specified. 
4. Thermal motor protection shall be by positive temperature coefficient 

(PTC) thermistors wired in seried. 
5. Motor performance shall conform to the requirements of NEMA MG1 

Part 12 and shall be expressed as indicated in NEMA MG1-12.30 and a 
report of test for routine tests shall be submitted based on IEEE test 
procedure 112, Method B. 

6. Motor terminals shall be provided and marked as required for the 
application described in NEMA MG1 Section 2 and as required in 
Division 26. 

7. Motor shall have a 1.15 service factor rating.  The blower brake 
horsepower (bhp) requirements shall not exceed the motor nameplate 
horsepower under the operating conditions as listed in the applicable 
Equipment Schedule. 

8. Motor shall be designed to operate at the highest efficiency and power 
factor. 

9. Motor shall be of standard manufacturer, General Electric, U.S. Motors, 
Reliance Electric, or equal. 

10. Shop Test.  Tests shall be performed in accordance with ANSI/IEEE 
Standard 112 and ANSI C52.1, parts 12 and 20 (NEMA MG1).  When 
specified, the Engineer/Architect shall be notified and afforded the 
opportunity to witness the test. 

 
a. Routine Test.  A certified report of a routine test of each motor 

furnished shall be submitted to the Engineer/Architect for 
acceptance.  Tests shall include running light current, power 
input, and high potential. 

b. Certified Data.  Unless otherwise specified, certified data shall 
be furnished for motor efficiency and power factor at 100 
percent, 75 percent, and 50 percent of full load based on test 
data of a motor of identical design. 
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c. Full Test.  When specified, a certified report of a full motor test 
of each motor furnished shall be submitted to the 
Engineer/Architect for acceptance.  Tests shall include full load 
heat run, percent slip, running light current, locked rotor current, 
starting torque, efficiencies and power factor at 100 percent, 75 
percent, 50 percent full load, and winding resistance and high 
potential tests. 

 
11. Motor Nameplate.  An aluminum or stainless steel nameplate shall be 

attached to each motor clearly visible showing operational data in 
accordance with NEMA MG-1. 

 
C. Accessories.  The following accessories shall be supplied for every blower in 

this project covered by the specifications unless indicated otherwise in the 
detailed specification or drawing for that specific blower. 

 
1. Check Valve.  Check valve shall be provided for the discharge piping on 

each blower.  The valves shall be the size and joint shown. The valves 
shall have a cast iron body with bronze and stainless steel trim and shall 
be suitable for 25 pounds per square inch (psi) working pressure and 250 
degrees F (121 degrees C) continuous operating temperature. 

2. Butterfly Valve.  Butterfly valve shall be provided for the inlet and 
discharge piping on each blower.  The valves shall be the size and joint 
shown.  The valves shall have a cast iron body with bronze and stainless 
steel trim and shall be suitable for 25 psi working pressure and 250 
degrees F (121 degrees C). continuous operating temperature.  The stem 
shall be bushed and sealed. Valve sizes through 8 inches shall be 
equipped with a lever operator and locking device.  Valves over 8 inches 
shall be equipped with an enclosed traveling nut operator, handwheel, 
and indicator. 

3. Expansion Joint.  Expansion joint shall be provided for the inlet and 
discharge piping on each blower.  The expansion joints shall be 
reinforced synthetic rubber compatible with the size and type of piping 
shown.  They shall be suitable for 15 psi working pressure and 250 
degrees F (121 degrees C) operating temperature.  The expansion joints 
shall be tied with resilient mounted steel rods or otherwise restrained 
from over extension due to internal pressures. 

   4. Thermometers.  The blower package will include a discharge 
temperature gauge mounted on the noise enclosure.  The discharge 
temperature gauge shall be supplied by the blower manufacturer and 
shall be Weiss Model 25UB3-5131 with 2.5 inch dial, or approved 
equal.  

  5. Gauges.   The blower package shall include pressure/vacuum gauges on 
either the suction or discharge of the blower. Gauges shall be mounted 
on the noise enclosure.  Gauges shall be supplied by the blower 
manufacturer and shall be Ashcroft Model 1009SW with 2.5 inch dial, 
or approved equal. 
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2.2 FINISHES 

A. Exterior Surfaces.  All surfaces exposed shall be shop primed and field finished 
in accordance with Section 09 90 00 "Painting," as per "Interior Nonsubmerged 
Ferrous Metals and Equipment” requirements.  All surfaces not exposed after 
installation shall be shop finished or shop primed and field finished prior to 
installation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Site Verification of Conditions.  Prior to installation of equipment, verify that: 

1. All clearances have been met. 
2. Bases, anchors, supports, and openings are located correctly and are of 

the proper size and material. 
 

B. Variations.  Any variations of the requirements shown on the drawings or 
required by the manufacturer shall be corrected at no additional cost to the 
Owner.  All methods of correction shall be submitted in writing and acceptable 
to the Owner and/or Engineer/Architect. 

3.2 PREPARATION 

A. Protection.  All surface areas shall be protected from damage.  All finished 
floors shall be protected with a waterproof, oil resistant cover to prevent staining 
from oil and grease. 

3.3 INSTALLATION 

A. General.  The blower and components shall be installed in accordance with the 
manufacturer's instruction and the conforming shop drawings, including all 
gasket seals, isolation dampeners, cleanouts, drains, gauges, motors, controls, 
and power wiring. 

B. Manufacturer's Field Service.  A qualified representative of each equipment 
manufacturer shall inspect the completed installation, service the equipment, 
operate the equipment under all design conditions, instruct the Owner's 
personnel in proper operating and maintenance procedures, and provide the 
Owner with a written certificate of approval. 

C. Set anchor bolts in accordance with the approved manufacturer's conforming 
submittals. 

D. Lubrication. Contractor shall furnish and apply an initial supply of grease and 
oil as recommended by the manufacturer and shall grease and oil the equipment 
throughout all testing until completion. 
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E. Interface with Other Products 

1. Complete all electrical power and control connections. 
2. Install and connect all piping, valves, and gauges. 

 
F. Inspection 

1. The Contractor shall inspect all parts of the blower for proper 
installation and conformance to the drawings and manufacturer's 
recommendations. 

 
3.4 REPAIRS/RESTORATION 

A. Damages.  Any chips, dents, scratches, stains, or other disfiguring of 
surrounding floors, walls, and/or accessories shall be repaired or replaced to the 
satisfaction of the Owner and/or Engineer/Architect at no additional cost to the 
Owner. 

3.5 CLEANING 

A. Surface.  The blower, motor, accessories, and surrounding areas shall be cleaned 
of all foreign material, grease, and oil stains. 

B. Airway.  Remove all rags, sticks, debris, and construction materials.  Damage to 
equipment components shall be replaced in like kind at no additional cost to the 
Owner. 

C. Protection.  After cleaning, provide protective covering for each piece of 
equipment from damage. 

3.6 FIELD QUALITY CONTROL 

D. Manufacturer's Field Service 

1. Perform field inspection of all components prior to placing in operation 
and submit manufacturer's installation inspection report addressing the 
following: 

 
a. List of deficiencies found. 
b. Recommended corrective action for all deficiencies. 
c. Certification by manufacturer's representative that items are 

properly installed, aligned, and adjusted. 
 

3.7 DEMONSTRATION 

E. Visual.  The Contractor, Owner, and/or Engineer/Architect shall inspect the 
equipment for visual deficiencies. 

F. Tests.  Dry and wet tests shall be performed and the equipment adjusted as 
specified in Section 01 79 00 "Start-up, Demonstration, and Training." During 
each motor start-up, at a minimum, the Contractor shall: 
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1. Monitor the incoming power for over- or under-voltage or phase 
imbalance. 

2. Measure the DC bus voltage at the VFD. 
3. Measure the output voltage at the VFD and the input voltage at the 

motor. Determine voltage drop between drives and motors. 
4. Identify any phase imbalance. 
5. Measure output current at the VFD and identify any current imbalance. 
6. Provide a report of all tests performed and results to the Owner. Identify 

any deficiencies found. 
 

G. Noise Tests.  The Contractor, in the presence of the manufacturer's 
representative and the Engineer/Architect, shall measure the sound level.  The 
Contractor shall show that the decibel meter used is calibrated.  Sound level shall 
be measured for one unit operating at a time and measured 3 feet from the unit in 
all directions.  The Contractor shall submit a field test report as specified in 
Section 01 79 00 "Start-up, Demonstration, and Training." 

H. Operational Demonstration.  An operational demonstration shall be performed 
as specified in Section 01 79 00 "Start-up, Demonstration, and Training."  Verify 
and note in the operational demonstration log that all design conditions for 
blower capacities and pressures, and motor nameplate data have been equaled or 
exceeded for the demonstration period. 

3.8  EXTRA MATERIAL 

I. Spare Parts.  The spare parts called for in the various blower specifications 
shall be protected and packaged as recommended by the manufacturer.  Each 
package shall be tagged for positive identification noting: 

1. Part name. 
2. Part number. 
3. Associated equipment name and number. 
4. Manufacturer's name and address. 

 
 
 END OF SECTION 
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SECTION 44 52 54 
 

SLUDGE HOLDING POSITIVE DISPLACEMENT BLOWER 
 
PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. General.  Drawings and general provisions of the Contract, including General 
and Supplementary Conditions, Division 1, Section 44 52 50 "Blowers Basic 
Requirements," and all other related specification sections, apply to this section. 

B.  Electrical provisions shall be provided within Division 26. 

1.2 DESCRIPTION OF WORK 

A. Scope of Work.  The Contractor shall provide all labor, tools, equipment, and 
materials necessary to furnish and install Sludge Holding Blower No. 3 in 
accordance with the drawings and as specified herein. 

1.3 QUALITY ASSURANCE 

A. General.  In accordance with Section 44 52 50 "Blowers Basic Requirements." 

B. Source.  All positive displacement blowers shall be of the same manufacturer.  
All drives shall be of one manufacturer. 

1.4 SUBMITTALS 

A. General 

1. All submittals shall be submitted in accordance with the Division 1 
Submittal Requirements and the requirements within this specification 
section. 

 
B. Submittal Package 1 – Product Data and Shop Drawings 

1. Product Data.  Furnish manufacturer's product data including blower 
curves, accessories, options, dimensions, weights, and list of special 
tools in accordance with Section 01 33 00 "Submittals." 

2. Performance Data.  Submit performance data and curves for preliminary 
review of the blower equipment to be furnished.  Such data shall be 
based on actual tests of similar equipment and include sufficient data to 
demonstrate suitability blower and driver for the conditions specified. 

3. Shop Drawings.  Shop drawings shall be submitted showing materials, 
accessories, coatings, dimensional layouts, anchor bolts, sectional views 
of blower construction, driver specifications, wiring diagrams, and a bill 
of materials. 
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C. Submittal Package 2 – Operation and Maintenance Manuals and Personnel 
Qualifications 

1. Operation and Maintenance (O&M) Manuals.  Submit O&M manuals in 
accordance with Sections 01 33 00 "Submittals" and 01 79 00 "Start-up, 
Demonstration, and Training."  The initial review copy of the O&M 
manual and revised copies shall be submitted to the Engineer/Architect 
prior to delivery of the equipment. 

2. Personnel Qualifications.  Submit qualification statements of all 
manufacturers’ representative personnel that will be servicing the 
equipment shall be submitted with the revised copies of the O&M 
manuals. 

 
D. Submittal Package 3 – Shop Tests 

1. Test Report.  A test report, in accordance with Section 01 79 00 "Start-
up, Demonstration, and Training," shall be submitted within 48 hours of 
completion, suspension, or termination of testing the blowers under all 
design conditions. 

2.  Noise Performance and Tests.  Each blower package with sound 
enclosure shall be factory tested and shall produce a sound pressure level 
as specified in the Equipment Schedule.  Exact test procedure proposed 
shall be submitted to the Engineer/Architect prior to testing. Test results 
shall be certified and submitted to the Engineer/Architect and the 
Engineer/Architect shall be given opportunity to witness the tests.  Any 
blower system not passing this test will not be accepted and shall not be 
shipped. Individual blower system noise production data at maximum 
pressure and various speeds shall be submitted with the shop drawings.  
Such data shall be based on actual tests of similar equipment.   

 
E. Submittal Package 4 – Field Tests 

1. Manufacturer's Representative Reports.  Manufacturer's representative 
reports, in accordance with Section 01 79 00 "Start-up, Demonstration, 
and Training," shall be submitted within 48 hours of each site visit.  
Product and material certifications and inspection data as specified in 
Section 01 33 00 "Submittals" shall be included with the report. 

 
1.5 JOB CONDITIONS 

A. General.  See Section 44 52 50 "Blowers Basic Requirements." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. General.  See Section 44 52 50 "Blowers Basic Requirements." 

1.7 SPECIAL WARRANTY 

A.         One-year warranty period for the new sludge blower and three replacement 
motors to begin after staggered 30 day demonstration period is complete. 
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PART 2 -  PRODUCTS 

2.1 BLOWER 

A. Type.  Blower shall be rotary, positive displacement, two or three impeller type, 
operating without internal sealing fluid or rubbing parts. The blower systems 
shall be packaged mounted, factory engineered, pre-assembled units. 

B. General. Blower shall be in accordance with Section 44 52 50 "Blowers Basic 
Requirements." 

C. Package System Frame.  The framing system shall be ruggedly built, capable of 
supporting the operating machine without visually discernible vibration.  The 
base plate shall be a minimum of 3/8 inch thick steel.  Two full-side mounting 
plates shall be provided.  All welds shall be continuous. 

D. Casings.  The blower casings shall be of cast iron, one-piece construction.  The 
case shall be suitably ribbed to prevent distortion under the operating conditions. 
End or head covers shall be removable for easy access for bearing and gear 
inspection. The inlet and discharge connections shall be internal NPT threads or 
flanges drilled and tapped to Class 125 ANSI B16.1 specifications.  Oil baths 
shall be fitted with fill, drain, vent, and level gauge appurtenances.  Provide pipe 
extensions on fill and drain connections for easy access. 

E. Impeller.  The impellers shall be cast or ductile iron integral with or 
permanently fastened to the shaft.  Impellers shall be straight, two or three lobe 
type designed to operate without contact.  The rotors shall be machined, ground, 
and dynamically balanced to prevent excessive vibration. 

F. Timing Gears.  The timing gears shall be manufactured of heat treated alloy 
steel. The timing gears shall be splash oil lubricated from internal oil reservoirs.  
The timing shall be field adjustable. 

G. Seals.  Seals shall be located at each bearing.  The seals shall be replaceable 
without disturbing the blower mounting or piping. Seal design shall prevent 
lubricant from contaminating the air stream.  Seal design shall be a double 
sealing arrangement and include a labyrinth type inner seal.   

H. Bearings.  The bearings shall be antifriction type and designed for a minimum 
AFBMA B-10 bearing life of 52,000 hours.  A cylindrical roller bearing shall be 
provided at the drive shaft designed to handle all radial and thrust loads while 
single-row ball bearings shall be used at other locations.  The drive end bearings 
shall be oil-splash lubricated. The gear end bearings shall be lubricated by splash 
from the gears dipping into the oil. 

I. Shaft.  Shaft shall be constructed of forged alloy steel. 

J. Base.  Bases shall have combination type discharge silencer and have a plain 
pipe stub connection. The blower mounting flange shall have rectangular 
opening, with maximum area for minimizing pressure drop.  The base/discharge 
silencer shall be manufactured using carbon steel.  The base/discharge silencer 
will have connections for a pressure relief valve, pressure gauge, discharge 
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temperature gauge, mechanical unloading valve and 1/2 inch drain built into the 
silencer. Packed/absorptive type silencers are not acceptable. The base/ 
discharge silencer will be supplied by the blower manufacturer. 

K. Enclosure.  Blower package components shall be housed in frame-mounted 
metal enclosures with zinc-plated or powder coated finish that is designed for 
sound attenuation with 2 inch minimum of acoustical foam insulation and 
continuous lip seals.  Hinges, components supports, and Type 304 stainless steel 
fasteners shall be provided.  Enclosure shall be factory finish painted with the 
standard factory color. 

L. Accessories 

1. V-Belts and Guards.  Blowers and drives shall be connected with 
multiple V-belts and sheave arrangement, complete with OSHA type 
guard.  Additional sheaves shall be supplied for each blower for a speed 
of 80 percent of the design capacity speed.  The guard shall be of sturdy 
welded steel construction without sharp edges or projections.  Guards for 
outdoor service shall provide weather protection for the belt drive. 

2. Relief Valve.  Each blower unit shall be supplied with a weight or 
spring-type relief valve for installation in the discharge line.  The relief 
valve shall have sufficient capacity to prevent overloading the blower 
and motor when operating at design capacity with the discharge valve in 
the blower discharge line closed. If weight type, the valve shall include 
sufficient weights for a setting of 0.5 to 1 psi above the design 
differential pressure. 

3. Silencers.  Each blower shall be equipped with a discharge silencer.  The 
silencer shall be sized to handle 120 percent of the design capacity 
specified in the Equipment Schedule. The discharge silencer shall be 
incorporated into the base as described in Item J hereinabove. Silencer 
connections and support legs or hangers shall be sized to match blower 
and piping arrangement as shown.  Provide suitable anchor bolts.  

4. Filter/Silencer.  Each blower shall be provided with a flanged dry type 
inlet filter/silencer sized for 120 percent of the design capacity.  The 
sizing and design of the filter shall be suitable for fully exposed outdoor 
service.  Filter element shall be cleanable and replaceable. The filter 
shall be equipped with a filter restriction indicator suitable for up to 20 
inches of water vacuum. 

5. Vibration mounts shall be supplied and capable of leveling the blower 
package to insure proper oil level to increase service and longevity of the 
equipment. Vibration mounts to be supplied by the blower manufacture 
and shall insure proper selection for the specific blower system 
supplied.  

6. High-Temperature Shutdown Switch.  Each blower shall be equipped 
with a single set point, factory installed high temperature safety switch 
in a NEMA 4X enclosure with contact closure output to shut the motor 
off in the event an unsafe blower temperature is reached.  The switch 
shall operate on the vapor pressure principle and shall be Ashcroft 
P-series, or equal. 
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2.2 DRIVES 

A. Type.  Motors shall be squirrel cage induction type and of the size and 
configuration listed in the Equipment Schedule and as specified in Section  
44 52 50 "Blowers Basic Requirements." 

B. Connections.  Motors shall be belt drive with lead connections necessary to 
properly function with the type of full voltage or reduced voltage starters 
indicated on the one-line power diagram of the electrical drawings. 

C.  Starting.  The starter shall be full-voltage, non-reversing NEMA size-2 and 
located within the tertiary treatment electrical room motor control center. 

D.          Bearings. Separate grease tubes to both the fill and drain plugs for both the 
front and rear motor bearings shall be installed such that bearing grease 
replacement can be completed by maintenance staff outside of the blower 
enclosure. 

2.3 MANUFACTURERS 

A. Positive displacement blower manufacturer shall be base bid, as per Kaeser 
Compressors of Fredericksburg VA.   

PART 3 -  EXECUTION 

3.1 INSTALLATION 

A. In accordance with Section 44 52 50 "Blowers Basic Requirements." 

3.2 FIELD QUALITY CONTROL 

A. In accordance with Section 44 52 50 "Blowers Basic Requirements." 

3.3 DEMONSTRATION 

A.  In accordance with Section 44 52 50 "Blowers Basic Requirements." 

3.4 EXTRA MATERIALS 

A. Spare Parts. In accordance with Section 44 52 50 "Blowers Basic 
Requirements." 

1. Seals.  Provide one spare set of seals. 
2. Belts.  Provide one spare set of belts. 
3. Sheaves.  Provide one extra sets of sheaves for 80 percent of the design 

capacity speed. 
4. Filters.  Provide one spare set of filters. 
 

PART 4 -  SCHEDULE 

4.1 GENERAL REQUIREMENTS 

A. Compressed Fluid    Air 
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B. Inlet Conditions of Air 

1. Temperature    110 degrees F. 
2. Atmospheric Pressure   14.3 psi 
3. Relative Humidity   60 percent 
 

C. Standard Conditions of Air 

1. Summer. 
 

a. Temperature   68 degrees F. 
b. Atmospheric Pressure  14.7 psi 
c. Relative Humidity  36 percent 
d. Specific Weight   0.075 pcf 
 

2. Winter.      
 

a. Temperature   0 degrees F. 
b. Atmospheric Pressure  14.7 psi 
c. Relative Humidity  35 percent 
d. Specific Weight   0.075 pcf 

 
4.2 DESIGN REQUIREMENTS 

A. Design Speed and Pressure.  The design speed and pressure shall not exceed 85 
percent of the published maximum design speed or pressure of the blower. 

4.3 SLUDGE HOLDING BLOWER 

A. Number       

1. Blower Package Complete   1 
2. Blower Replacement Motors   3 

 
B. Operating Conditions 

 
1. Design Capacity 910 scfm 
2. Design Differential Pressure 11.7 psi 
3. Maximum Gear Tip Speed 4,200 fpm 
4. Maximum Static Back Pressure  10.8 psi 
5. Intake Losses 
 

a. Filter 0.20 psi 
b. Silencer 0.30 psi 
 

6. Discharge Losses 
 

a. Silencer 0.30 psi 
b. Piping 0.10 psi 
 

7.  Maximum Noise Level at 1 Meter  78 dBA 
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B. Motor Requirements 

 
1. Speed  1,800 rpm 
2. Horsepower 100 hp 
3. Voltage  460 volts 
4. Phase  3 phase 
5. Hertz  60 Hz 
6. Enclosure Sound-attenuating 
7. Test  Routine 
8. Rating  Inverter Duty 
 

 
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 11:00 AM, Thursday May 14, 2020, at the Office 

of the Warren County Commissioners, and then at said time bids will be opened and read aloud 

for the Lower Little Miami Wastewater Treatment Plant Improvements Project. 

 

Bid documents and specifications are available online at the Warren County’s Website at 

https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx Questions regarding the 

technical specifications should be directed to Chris Brausch at the Warren County Water and 

Sewer Department, (513) 695-1193.  Contact the Warren County Commissioners Office at (513) 

695-1250 should you need assistance in accessing the bidding information on the County web 

site. 

 

The project generally consists of replacing two mechanically cleaned screens and two screenings 

compactors; replacing two secondary clarifier drives; replacing two secondary clarifiers’ internal 

components complete, replacing a set of vertical loop reactor turning vanes; replacing a sludge 

holding tank aeration blower; and corresponding electrical, control, piping, site (mainly paving 

and asphalt resurfacing), and appurtenance upgrades to be installed within and around new and 

existing facilities.  Recommissioning the existing abandoned 18-inch force main from the old 

Foster Pump Station for use as a backup forcemain for the new Foster Pump Station is also part 

of the project.   The estimated contract value is $3,000,000. 

 

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 

 

 

https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx
https://www.co.warren.oh.us/Commissioners/Bids/Default.aspx
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	SECTION 00 32 00
	BID EQUIPMENT AND COMPONENTS

	S01_11_00 Summary of Work
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  General.  Provide all labor, materials, tools, and equipment necessary to construct the project in accordance with the contract drawings and as specified herein.
	B.  The WWTP upgrade project generally consists of replacing two mechanically-cleaned screens and two screenings compactors; replacing two secondary clarifier drives; replacing two secondary clarifiers’ internal components complete; replacing a set of...
	A.  Codes and Standards.  Perform all work in compliance with all federal, state, and local codes.
	A.  Submittal Requirements.  See General Conditions for required submittals and for procedures necessary for transmittal of submittals.
	A.  Warranty Requirements.  Provide as specified in Divisions 40 and 44.
	A.  General.  The Owner will provide control system and existing utility coordination.

	PART 2 – PRODUCTS
	Not applicable.
	PART 3 -  EXECUTION
	A.  Maintain current influent screening capabilities as the new equipment is installed, existing utilities are reconnected, and the new equipment is tested.  One replacement screen and compactor pair shall be installed, tested, and accepted by the Own...
	B.  Both existing Clarifiers 1 and 2 can be upgraded simultaneously, starting with demolition and concluding with testing, training, and acceptance by Owner.
	C.   Both existing Clarifiers 3 and 4 can be upgraded simultaneously, starting with drive mechanism removal and concluding with testing, training, and acceptance by Owner.
	D.  Vertical loop reactor component replacement can be conducted concurrently with screening and clarifier upgrade tasks.
	E.   Sludge storage tank aeration blower replacement can be conducted concurrently with screening, clarifier, and vertical loop reactor upgrade tasks. Two blowers shall remain operational at all times.
	F.   Site work, particularly site paving and existing asphalt surface sealing, shall be coordinated with WWTP operations staff, starting with 48-hour notice before resurfacing work starts and after it starts, on a daily basis over the duration of the ...
	G.   Foster Pump Station Force Main Improvements can be conducted currently with all the work performed on the WWTP site.  Tasks included pressure testing the existing 18-inch and new 18-inch piping prior to connection to existing 24-inch. Construct a...
	After tie-in is complete at WWTP location, set up temporary by-pass connection from the pump station to the 18-inch force main so the 24-inch force main can be slowly drained to the wet well and the tie-in connection 24-inch at the pump station can be...


	S01_14_00 Work Restrictions
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Provide the labor, materials, tools, and equipment necessary, temporary or permanent, required to construct the project and improvements in accordance with the drawings and specifications, including the work restrictions specified ...
	A.  Written Notice.  Submit a written notice to the OWNER 72 hours in advance of any cut-in that requests consent to proceed, including:
	1.  Description of affected work and work areas of the facility.
	2.  Effect on other work and on structural integrity and safety of the project.
	3.  Description of the proposed work including:
	a.  Scope of connection.
	b.  Contractor and trades to execute work.
	c.  Products proposed to be used.
	d.  Schedule of operations including required downtime for any of the Owner's facilities, starting time, duration, and completion.


	A.  General Requirements.  It is imperative that existing facilities remain functional during the construction unless noted otherwise in the Contract Documents.
	B.  Coordination
	1.  Coordinate the work of all subcontractors, crafts, and trades engaged in the work.

	C.  Site Accessibility
	1.  Keep driveways and entrances clear and available to the Owner at all times.
	2.   Do not use these areas for parking or storage.
	3.   Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.

	D.   Noise, Dust, and Odor Control
	1.   Conduct all construction activities to minimize all unnecessary noise, dust, and odors.
	2.   Do not use oil, or other materials which may cause tracking through the nearby neighborhood, to control dust.

	E.   Specific Requirements
	1.  Meet with the Engineer/Architect and Owner to determine which systems or facilities must be maintained in use or operation and to determine the acceptable timing of shutdowns.
	2.  The Owner has the authority to stop or prohibit work which would interfere with or jeopardize the continuous operation of the facility.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	A.  Site Verification
	1.   Confirm all requirements, conditions, dimensions, and time intervals prior to beginning actual construction in any given area.
	2.   Confirm that the conditions have not changed since preparation, submission, and approval of the shut down plan.
	3.   Notify the OWNER prior to commencing the connection if the proposed work is incompatible or incomplete.

	A.  Sequences and Interferences
	1.   Since alterations, additions, and tie-ins are included in this work that potentially could interfere with the existing facilities' function, Contractor shall take all steps necessary to maintain the ability to provide continuous and full treatmen...
	2.  Install and start-up new components prior to removal of the existing components from service.
	3.   Install and maintain temporary parallel components until service is restored.
	4.  When interferences are unavoidable by the above methods, take the following additional steps:
	a.  Schedule the work so as to minimize the time interval and frequency that any critical facility or component is out of service.
	b.  Coordinate all labor, materials, and equipment to be on the site at the start of a shutdown.
	c.  Work continuously (24 hours per day, 7 days per week) until service is restored.
	d.  Schedule the work to correspond with minimum demands on any system or facilities.  This may include weekend or evening work.
	e.  Notify the Owner in writing 72 hours in advance of a shutdown so that the Owner can make the necessary preparations.
	1)  Signed Notice.  Each written notice must be signed by the OWNER prior to the start of work.
	2)  Notify the OWNER when connection has been completed and normal operations can resume.

	f.  Shutdown Time.
	1)   Allow for a minimum of 7 day window (float time) per shutdown when assembling connection schedule.  Owner will use this window only to maintain or ensure continuous plant operation during critical operating conditions.
	2)   If the scope of the connection requires the shutdown of all or part of the facility, work continuously around the clock to complete the connection and return the facility to normal operations.



	B.  Construction Compliance
	1.   The OWNER will judge the practicality of compliance with this specification in any given situation.
	2.   The OWNER will approve the shutdown plan in the written notice only.  Any deviations from the proposed plan will require further review and approval.
	3.   Furnish all labor, equipment, and materials, temporary or permanent, required for compliance at no additional cost to the Owner.

	C.  Existing Units.  The Owner’s personnel shall operate all existing valves, gates, and equipment required for the work to be completed. Many of the existing gates and valves are old and some may not seal properly. Contractor shall coordinate with Ow...
	A.  Records and Responsibility.  Maintain all approved schedules, sequences of construction, copies of communications of all coordination, and other information as required at the construction site.  Designate a single point of coordination in one res...
	END OF SECTION


	S01_31_19 Project Meetings
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 specification sections, apply to this section.
	A.  General.  Provide the labor and materials necessary to attend and participate in project meetings in accordance with the plans and as specified herein.
	B.  Conferences and Meetings.  This section specifies administrative and procedural requirements for project meetings including but not limited to:
	1.  Preconstruction conference.
	2.  Progress meetings.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	A.  Schedule.  The OWNER will schedule and conduct a preconstruction conference and organizational meeting at the project site or other convenient location after execution of the agreement and prior to commencement of construction activities.  No work...
	B.  Attendees.  The OWNER, the Prime Contractors and their superintendents, major subcontractors, manufacturers, suppliers, and other concerned parties shall each be represented at the conference by persons familiar with and authorized to conduct matt...
	C.  Agenda.  Discuss items of significance that could affect progress including such topics as:
	1.  Tentative construction schedule.
	2.  Critical work sequencing.
	3.  Designation of responsible personnel.
	4.  Procedures for processing field decisions and Change Orders.
	5.  Procedures for processing Applications for Payment.
	6.  Distribution of Contract Documents.
	7.  Submittal of shop drawings, product data, and samples.
	8.  Preparation of record documents.
	9.  Use of the premises.
	16.  Others as appropriate.

	D.  Minutes.  Within 7 days of the preconstruction conference, the OWNER shall distribute minutes to all attendees.
	A.  Schedule.  The OWNER shall conduct progress meetings at the project site on a monthly basis at regularly scheduled intervals.  Coordinate dates of meetings with preparation of the monthly payment requests.
	B.  Attendees.  In addition to representatives of the OWNER and all Prime Contractors, each subcontractor, supplier, or other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be re...
	C.  Agenda.  Review and correct or approve minutes of the previous progress meeting. Review other items of significance that could affect progress.  Include topics for discussion as appropriate to the current status of the project.
	1.  Contractor's Construction Schedule.
	a.  Review progress since the last meeting.
	b.  Determine where each activity is in relation to the Contractor's Construction Schedule, whether on time or ahead of or behind schedule.
	c.  Determine how construction behind schedule will be expedited.
	d.  Secure commitments from parties involved to do so.
	e.  Discuss whether schedule revisions are required to ensure that current and subsequent activities will be completed within the contract time.

	2.  Review the present and future needs of each entity present, including such items as:
	a.  Interface requirements.
	b.  Completion times.
	c.  Preferred sequences.
	d.  Delivery schedule.
	e.  Off-site fabrication problems.
	f.  Access issues.
	g.  Site utilization.
	h.  Temporary facilities and services.
	i.  Hours of work.
	j.  Hazards and risks.
	k.  Housekeeping.
	l.  Quality and work standards.
	m.  Change Orders.
	n.  Documentation of information for payment requests.


	D.  Schedule Updating.  The General Construction Contractor shall revise the construction schedule after each progress meeting where revisions to the schedule have been made or recognized and submit the revised schedule within 3 days of each progress ...
	E.  Minutes.  Within 7 days of the progress meeting, the OWNER shall distribute minutes to all attendees.


	S01_32_16 Schedules
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Perform the work necessary to provide a Critical Path Method (CPM) schedule for all work in accordance with the drawings and as specified herein.
	B.  Requirements.  This section specifies administrative and procedural requirements for the CPM of scheduling and reporting progress of the work.
	1.  Refer to General Conditions and the Agreement for definitions and specific dates of Contract Time.
	2.  In case of multiple Contractors, the General Contractor shall prepare the CPM schedules.  All other Contractors must submit and coordinate activities.

	A.  Program.  Use a computer software program for network analysis that has been developed specifically to manage CPM construction schedules and is acceptable.
	B.  Standards.  Comply with procedures contained in "The Use of CPM in Construction - A Manual for General Contractors and the Construction Industry," published by The Associated General Contractors of America.
	A.  Critical Path Method.  CPM is a construction scheduling technique using network analysis diagrams to plan and organize construction activities in an orderly manner along the critical path.
	B.  Network.  A network diagram is a graphic representation showing the relationship of activities and events in the correct sequences required to complete the project within the Contract Time.
	C.  Activity.  An activity is any single identifiable step in the project.  It depends upon and cannot begin until completion of all preceding activities.
	1.  Critical activities are activities with no (zero) float time and are, therefore, operations that determine the critical path and control project completion.

	D.  Event.  An event is the starting or ending point of an activity and occurs only when all preceding activities have been completed.
	E.  Float Time.  The amount of time available for a given activity in excess of its estimated duration.  It represents the amount of leeway available in scheduling an activity.  All float time belongs to the Owner.
	1.  Free float is the amount of time an activity can be delayed without adversely affecting the early start of the following activity.
	2.  Total float is the amount of time an activity can be delayed without adversely affecting overall time for project completion.


	PART 2 -  PRODUCTS
	A.  General.  Prepare a CPM schedule in accordance with Part 3 of this section.  The CPM schedule shall include a complete listing of all abbreviations and symbols utilized within the CPM schedule.

	PART 3 -  EXECUTION
	A.  General.  Prepare a CPM Construction Schedule using the network analysis diagram system known as the Critical Path Method (CPM) following procedures outlined in "The Use of CPM in Construction - A Manual for General Contractors and the Constructio...
	1.  Follow the steps necessary to complete development of the network diagram in sufficient time so that the CPM schedule can be submitted and accepted for use before the first progress payment.
	2.  Conduct educational workshops to train and inform key project personnel, including subcontractors' personnel, in proper methods of providing data and using CPM schedule information.
	3.  Establish procedures for monitoring and updating the CPM schedule and for reporting progress; coordinate procedures with progress meeting dates.  Use "one working day" as the unit of time.

	B.  CPM Schedule Preparation.  Prepare a listing of all activities involved in the project; include every activity having a bearing on the time required to complete the work.  Provide the best data available for generation of the network diagram and C...
	1.  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.
	2.  Indicate estimated times for the following activities to be performed:
	a.  Preparation and processing of submittals.
	b.  Temporary construction services and facilities.
	c.  Purchase of materials.
	d.  Delivery.
	e.  Fabrication.
	f.  Installation.
	g.  Start-ups.
	h.  Operational demonstration.
	i.  Training.
	j.  Progress meetings.
	k.  Preconstruction conference.


	C.  Processing.  Enter prepared data on the processing system.  Process data to produce output data or a computer-drawn time-scaled network based on calendar days.  Draw network by hand if the equipment is unable to do so.  Revise data, reorganize act...
	D.  Format.  Display the full network on a single sheet of stable transparency, or other reproducible media, of sufficient width to show data clearly for the entire construction period.
	1.  Mark the critical path.  Locate the critical path near the center of the network; locate paths with the most float near the edges.
	2.  Subnetworks on separate sheets are permissible for activities clearly off the critical path.

	E.  Initial Issue.  Prepare the initial issue of the CPM Schedule network diagram from a listing of straight "early-start total-float" sort.  Identify critical activities. Prepare tabulated reports to show the following:
	1.  Contractor or subcontractor and work or activity.
	2.  Principal events of that activity.
	3.  Early and late start dates.
	4.  Early and late finish dates.
	5.  Activity duration in working days.
	6.  Total float or slack.

	F.  Submittal and Distribution.  Submit the initial issue of the network for acceptance.  When authorized, distribute copies to the OWNER, principal subcontractors and suppliers or fabricators, and others identified by the Contractor with a need-to-kn...
	1.  Post copies in the project meeting rooms and temporary field office.
	2.  When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the work and are no longer involved in performance of co...
	3.  Submit copies of each computer-produced report (listing).

	G.  Schedule Updating.  Revise the schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue the updated schedule concurrently with the report of each project meeting.


	S01_32_33 Construction Photographs
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of Contract, including General and Supplementary Conditions and other Division 1 specification sections, apply to this section.
	A.  General.  Provide the labor, tools, equipment, and materials necessary to furnish the construction photographs in accordance with the plans and as specified herein.
	B.  This section specifies administrative and procedural requirements for construction photographs.
	A.  Codes and Standards.  Perform all work in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	B.  Associated Services.  Cooperate with the photographer's work.  Provide reasonable auxiliary services as requested, including access and use of temporary facilities including temporary lighting.
	A.  General
	1.  Submit all submittals in accordance with the Division 1 Submittal Requirements and the requirements within this specification section.
	2.   The Contractor shall furnish all equipment and labor materials required to provide the Owner with digital construction videos and photographs of the project.  Videos shall be recorded on a thumb drive.
	3.   Photo and video files shall become the property of the Owner, and none of the videos or photographs produced as part of this project shall be published or used without the written permission of the Owner.

	B.  Pre- and Post-Construction Videos and Photographs
	1.  Prior to beginning any work, the Contractor shall take project videos and photographs of the work area to record existing conditions.
	2.  Following completion of the work, the Contractor shall take project videos and photographs of the completed equipment and modifications, in the same way as the pre-construction areas were documented.
	3.   All conditions which might later be subject to disagreement shall be shown in sufficient photographic detail to provide a basis for decisions.
	4.   The pre-construction videos and photographs shall be submitted to the OWNER within 25 calendar days after the date of receipt by the Contractor of the Notice to Proceed.  Post-construction videos and photographs shall be provided prior to final a...

	C.  Progress Photographs
	1.  Photo files shall be provided on thumb drives.
	2.  Photographs shall include the date and time marking of the recording.  All photographs shall be labeled on a tab connected to the bottom of the photo to indicate date and description of work shown.
	3.   A minimum of 10 photographs shall be submitted with each request for payment.  The view shall be as agreed to with the OWNER.  Prints of each photograph are not required.

	D.  Submittals
	1.   Construction photographs on thumb drives shall be submitted with each payment request.



	S01_33_00 Submittals
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Provide all labor and materials necessary to furnish the following submittals as required by each individual section of the specifications.
	1.  Shop drawings.
	2.  Product data.
	3.  Operation and Maintenance (O&M) manuals.
	4.  Start-up documents.
	5.  Special warranties.
	6.  Project record documents.
	7.  Others (as specified in the individual technical specifications).

	A.  General
	1.  Submit all submittals in accordance with the requirements within this specification section.

	B.  Submittal Package No. 1 – Submittal Schedule
	1.  Submit a submittal schedule according to paragraph 2.05 of Section 00 70 00 "Standard General Conditions."
	a.  This schedule shall include all submittals (including all Prime Contractors' submittals) that are required to be used on the project, and the date of submittal to the Engineer/Architect.
	b.  Include in schedule a milestone for notification of the OWNER prior to field-verifying operation and maintenance manuals.
	c.  Submittals requiring multiple submissions shall include multiple listings on the documents.
	d.  The OWNER will review the list and make any necessary comments.
	e.  Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals and related activities that require sequential activity.
	f.  Coordinate transmittal of different types of submittals for related elements of the work so processing will not be delayed by the need to review submittals concurrently.
	g.  Processing.  Allow sufficient review time so that installation will not be delayed as a result of the time required to process submittals, including time for resubmittals, depending upon the complexity of the submittal.
	1)  Allow 4 weeks for processing each submittal.
	2)  No extension of the Contract Time will be authorized because of failure to transmit submittals to the OWNER sufficiently in advance of the work to permit processing.



	A.  Store and protect large samples and mock-ups until the Project is completed, then properly dispose of off-site.
	B.  Maintain and make available to the OWNER, at the job site, a complete file of all approved submittals as part of the project record documents.

	PART 2 -  PRODUCTS
	A.  Transmit each submittal from the Contractor to OWNER using a transmittal form.  Include the following on the transmittal form.
	1.  Relevant information and requests for data.
	2.  Deviations from Contract Document requirements, including minor variations and limitations.
	3.  The specification section number.
	4.  Other pertinent information to identify the items being submitted.

	A.  Originals
	1.   The Contractor, the subcontractors, or suppliers shall generate submittal information.
	2.   No reproductions of partial (or complete) versions of the plans, sections, details, schematics, or specification pages from the Contract Documents are acceptable.

	B.  Complete Submittals.  Clearly describe the equipment to be furnished with complete and detailed submittal information.
	C.  Identification.  Properly identify all submittal-related documents and arrange in a logical order to best present the information.  Provide an index that includes the following on every submittal.
	1.  Manufacturer's name and address.
	2.  Submittal date and revision number, if applicable.
	3.  Contract identification and specification section.
	4.  Drawing scale and orientation.
	5.  Submittal page number or sequence of pages.
	6.  Drawing number.

	D.   Verification
	1.   Where existing conditions or structures exist, field-verify dimensions, elevations, clearances, and all applicable spaces.
	2.   The submittal shall not be accepted for review until such verified data is clearly indicated.

	E.  Legends
	1.   All submittal diagrams, drawings, and schematics shall include complete keys, legends or similar explanation as to the graphics, and symbols and abbreviations used.
	2.   In general, all graphics, symbols, abbreviations, and equipment nomenclature used for a submittal shall duplicate those used on the Contract Drawings.

	F.  Approvals.  Provide the following on each submittal.
	1.  A space approximately 4 inches x 5 inches on to record the Contractor's review and approval markings and the action taken.  These shall include the Contractor's:
	a.  Approval stamp.
	b.  Signature.
	c.  Date of approval.
	d.  Deviations from the Contract Documents.

	2.  An equal area beside the Contractor's review and approval markings for the OWNER’s review stamp.

	G.  One Section per Submittal.  Each submittal shall pertain to only one specification section.
	H.  All submittal information shall be:
	1.  Neatly arranged.
	2.  Legible.
	3.  Not distorted or faded.
	4.  English.
	5.  In United States standard units.
	6.  Typed.

	I.  All letters, certifications, and similar documents shall be submitted in their entirety.  Single pages of multiple-page letters, or letters with deleted passages will not be acceptable for submittal purposes.
	J.  Generic letters, test reports, material certifications, or similar documents which do not specifically address the requirements of the Contract Documents for the actual materials being furnished will not be acceptable.
	K.  Mark all submittals to clearly indicate the full extent of the equipment to be furnished.
	1.  Indicate all options to be provided, materials of construction, dimensions, and other information pertinent to the submittal.
	2.  Options, materials, and dimensions which do not pertain to the materials or equipment to be furnished shall be neatly marked out so as to avoid confusion and doubt during review, delivery, and installation.

	L.  Resubmittals must clearly identify all changes and revisions.
	1.   The drawing shall be marked "revised" with the revision date indicated.
	2.   Each resubmittal shall reference the previous submittal by the Engineer/Architect's log number.

	M.  "By Others."
	1.   All submittals are reviewed as if prepared by the Prime Contractor.
	2.   The term "By Others" is appropriate to indicate supply by the OWNER.
	3.   Where a subcontractor or supplier uses the term "By Others" to indicate work by the Prime Contractor or another subcontractor or supplier, the Prime Contractor shall change "By Others" to indicate the actual source.

	N.  Deviations from Contract.  Highlight, encircle, or otherwise indicate deviations from the Contract Documents in all submittals.
	A.  Shop Drawings.  The following paragraphs detail the general requirements for shop drawings and specific requirements for specific types of shop drawings.
	1.  General Requirements.
	a.  A shop drawing is a detailed representation of the work to be performed to demonstrate compliance with the Contract Drawings including:
	1)  Material and equipment layout.
	2)  Fabrication drawings.
	3)  System and electrical schematic diagrams.
	4)  Equipment and material schedules.
	5)  Installation details.

	b.  Submit newly prepared information, drawn to accurate scale.
	c.  Standard information prepared without specific reference to the project is not considered shop drawings.

	2.  Equipment/Material Layout Drawings.
	a.  Include:
	1)  Plot plans.
	2)  Plant site maps.
	3)  Equipment location plans.
	4)  Equipment and material layout plans and sectional views.
	5)  Connection detail drawings.
	6)  Similar drawings showing the incorporation of materials and equipment into the work.
	7)  The physical layout to scale, including elevations, plant grid coordinates, dimensions to new/existing structures, and other items of the work.
	8)  Dimensions.
	9)  Labeling.
	10)  Notes.
	11)  Legends.
	12)  Bills of materials.
	13)  All other information required to graphically describe the proposed work.


	3.  System Schematics and Diagrams.
	a.  These include schematic representations of systems and equipment in a manner which shows the relative relationship of the components within the system and interconnections or interfaces with other systems or equipment.
	b.  These systems shall be shown on the most appropriate type and format of schematic diagram.
	c.   Diagrams shall identify all equipment and other components.
	d.   Indications shall be provided of system features such as flow directions, flow ranges, component sizes, capacities, settings, interlocks, component identification, and component or subsystem function.
	e.  Various types of systems for which schematic diagrams shall be required include:
	1)  Process Piping Systems.
	2)  Plumbing and Utility Piping Systems.
	3)  Heating and Air Conditioning Systems.
	4)  Ventilating Systems.
	5)  Pneumatic Systems.
	6)  Hydraulic Systems.
	7)  Conveying Systems.
	8)  Process and Chemical Feed Equipment Systems.
	9)  Electrical Distribution Systems.
	10)  Control Systems.
	11)  Alarm Systems.
	12)  Communication Systems.

	f.  In some instances it may be appropriate to combine multiple types of system schematics onto a single drawing. In general, this practice would be appropriate for simple, self-contained systems and the adjacent subsystems and when required to clearl...


	B.  Product Data
	1.  General.  Product data is submittal information that fully describes the item to be incorporated into the work.  Product data shall include when applicable:
	a.  Manufacturer name.
	b.  Catalog cut-sheets.
	c.  General descriptive bulletins/brochures/specifications.
	d.  Materials of construction data and parts list.
	e.  Finish/treatment data.
	f.  Equipment/material weight/loading data.
	g.  Power/utility requirements.
	h.  Engineering design data, calculations, and system analyses.
	i.  Digital system documentation.
	j.  Any deviations from the contract documents.
	k.  Material Certifications.  These include signed certificates or declarations by the Contractor, supplier, manufacturer, testing laboratory, or recognized certification agency which document that materials and product composition or construction com...
	l.  Manufacturer's printed recommendations.
	m.  Compliance with recognized trade association and testing agency standards.
	n.  Application of testing agency labels and seals.
	o.  Notation of dimensions verified by field measurement.
	p.  Notation of coordination requirements.
	q.  Specific response to detailed specification requirements.
	r.  Maximum operating pressure and temperature ratings.
	s.  Other information specifically called for under the sections of Divisions 1 through 44 shall be included in this category.


	C.  O&M Manuals
	1.  General.
	a.  Bind each copy in an appropriately sized three-ring notebook a cover designating the name of equipment, maintenance, and specification section number.
	b.  Bind operation and maintenance instructions for each specification section in a separate notebook.

	2.  Required Information.  Include the following information to provide a description of the incorporation of the equipment into the work and with functional data to evaluate equipment operation.
	a.  Operation Sequence Descriptions.  These shall:
	1)  Include complete, detailed written descriptions of the operating sequence of all control systems and operations in all modes.
	2)  Be specifically prepared for this work.
	3)  Be fully referenced to control diagrams and system components.
	4)  Include start-up and shut-down procedures and operations under manual, automatic, and emergency (alarm) conditions and any alternate operating modes.
	5)  Include operation of switches, lights, timers, relays, contacts, valves, motors, and equipment components.
	6)  Describe interlock functions including system safety functions.

	b.  Software/Programming Documentation.
	1)  Reference this documentation to the Operating Sequence Descriptions and include flow charts, program source codes listings, and documentation ladder diagrams with detailed descriptions for each rung of the software provided.
	2)  Provide information to instruct and to familiarize the operator with the system programming to enable a step-by-step evaluation of the program.
	3)  Provide notations, remarks, and labeling on the program source code listing to indicate the program operation and function.
	4)  Provide any additional narrative description of the program operation to fully describe the system parameters and functionality in a clear and logical manner.

	c.  Manufacturer's Instructions:
	1)  Installation, routine preventive maintenance, troubleshooting, and lubrication instructions.
	2)  Procedures for moving, supporting, and anchoring of equipment, including tolerances for settings and adjustment.
	3)  Storage requirements to protect products prior to installation and during periods of prolonged shutdown.
	4)  Storage requirements of extra materials.

	d.  Parts List.  Include assembly, exploded-view illustrations, or sectional drawings with all parts identified.  Also include descriptions, quantity (per assembly) required, and original equipment manufacturer's part numbers.
	e.  Supplier Data.  Provide addresses, telephone numbers, and names of contact persons for equipment manufacturer and manufacturer's representative.  Include both regional (local) and home offices.
	f.  Warranties and Guarantees.  Include copies of the approved draft warranties in the initial operation and maintenance manual submittal.  Following substantial completion, provide copies of the executed final warranties for insertion into the final ...
	g.  Approved Submittals.  Provide a complete list (including submittal numbers) of all approved submittals pertaining to the operation and maintenance instructions.
	h.  Copies of all materials shipped with the equipment.
	i.  Copies of all approved submittals including control wiring diagrams.


	D.  Start-Up Documents
	1.  Start-Up Request.
	a.  Start-up requests shall include the following:
	1)  Qualifications of Manufacturer's Representative.  See paragraph 2.3 E.
	2)  Field Test Procedures.
	a)  List of materials and equipment necessary for testing.
	b)  Calibration.  Certification of calibration of all test instruments used.
	c)  Test Form Report.  Copy of testing results report form.

	3)  Proposed start-up schedule including all field testing.


	2.  Manufacturer's Representative's Reports.
	a.  Each manufacturer's representative shall prepare a report on every site visit for each system or item of equipment inspected, adjusted, started up, or worked on.
	b.  If a manufacturer's representative visits the site for equipment specified in several specification sections, a separate report shall be filed for each specification section.
	c.  The report shall state:
	1)  The purpose of the visit.
	2)  The representative's observations and conclusions.
	3)  Recommendations for further visits or action.
	4)  A tabulation or log of the settings of all adjustable components.
	a)  Initial settings shall be recorded and submitted on the first visit.
	b)  During subsequent visits, the manufacturer's representative shall add the current or adjusted setting to the tabulation or log.

	5)  Include manufacturer's certification that equipment being tested has been inspected with regard to conformance to the plans, specifications, and shop drawings and that it has been tested and is ready for operational demonstration.
	6)  All test reports for all required field testing.



	E.  Special Warranties
	1.  General.  There are two general types of warranties covered by this specification.
	a.  Manufacturer's Express Warranties.
	1)  These are formal statements of certifications by manufacturers which warrant to the Owner that products and equipment are free from defects in material and workmanship.
	2)  These are standard warranties issued with products and equipment which supplement the Contractor's warranty and may also extend coverage past the expiration of the Contractor's warranty.
	3)  Include with the manufacturer's warranty data shall be a notification of the availability of an extension to the standard warranty including terms.

	b.  Special Express Warranties.
	1)  The form, format, and conditions of special warranties are described in the various specification sections of the Contract Documents.
	2)  These are formal warranties above and beyond the Contractor's warranty and manufacturer's standard warranties.
	3)  These warranties may be based on performance, power consumption, maintenance projects, or other operating parameters.
	4)  Extended warranties, service contracts, and performance bonds are also included under this category.


	2.  Term or Period.
	a.  General.  Unless otherwise established by individual sections in Divisions 2 through 44, all Contractor express warranties shall extend for 1 calendar year from the date of substantial completion of the project or acceptance date of the product or...

	3.  Content of Warranty.
	a.  General.  The warranty shall contain, as applicable:
	1)  Effective starting date of the warranty period.
	2)  Statement of the terms and conditions of the warranty, if any.



	F.  Project Record Documents
	1.  General.  Project record documents are to be in accordance with Paragraph 6.12 of Section 00 70 00 "Standard General Conditions."
	2.  Record Contract Drawings.  Legibly mark contract drawings to record actual construction including:
	a.  Depths of various elements of foundation in relation to data.
	b.  Horizontal and vertical location of underground utilities and appurtenances referenced to permanent surface improvements.
	c.  Location of internal utilities and appurtenances concealed in construction referenced to visible and accessible features of structure.
	d.  Field changes of dimension and detail.
	e.  Changes made by change order or field order.


	G.  Extra Materials / Spare Parts
	1.  General.  Coat or package extra materials to prevent corrosion or deterioration during long-term indoor storage.
	2.  Clearly label all packaging with:
	a.   Part name.
	b.  Part number.
	c.  Associated equipment name and number.
	d.  Manufacturer's name and address.
	e.   The required storage environment for the materials.


	H.  Other.  These include special tools/repair parts list, photographs, videos, certificates, construction schedules, drawings, reports, meeting minutes, data, and information required by the Contract Documents which do not logically fall into the sub...

	PART 3 -  EXECUTION
	A.  Coordination
	1.  Coordinate preparation and processing of submittals with performance of construction activities.
	2.  Transmit each submittal sufficiently in advance of performance of related construction activities to avoid delay and in accordance with the submittal schedule.

	B.  Verification
	1.  Verify the correctness and completeness of all submittals prior to forwarding same for review.
	2.  All submittals shall comply with the Contract Documents.

	C.  Package each submittal appropriately for transmittal and handling including a transmittal form.
	D.  The Prime General Contractor shall submit the minimum number of submittals as listed in Paragraph 3.3 of this specification.
	E.  Submittals received from sources other than the Prime General Contractor will be returned without action.
	A.  General
	1.  Except for submittals for record, information, or similar purposes where action and return is not required or requested, the OWNER will review each submittal, mark to indicate action taken, and return promptly.
	2.  Cost to review any submittal more than twice will be deducted from Contractor's monthly estimates and final payments.
	3.  The OWNER reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.

	B.  Action Stamp.  The OWNER will stamp each submittal with a uniform, self-explanatory action stamp.  The stamp will be appropriately marked, as follows, to indicate action taken.
	1.  Final Unrestricted Release.  Where submittals are marked "Approved," that part of the work covered by the submittal may proceed provided it complies with requirements of the Contract Documents; final acceptance will depend upon that compliance.
	2.  Final-but-Restricted Release.  When submittals are marked "Approved as Noted," that part of the work covered by the submittal may proceed provided it complies with notations or corrections on the submittal and requirements of the Contract Document...
	3.  Returned for Resubmittal.  When submittal is marked "Not Approved" and/or "Revise and Resubmit," do not proceed with that part of the work covered by the submittal, including purchasing, fabrication, delivery, or other activity.  Revise or prepare...
	a.  Do not permit submittals marked "Not Approved" and/or "Revise and Resubmit" to be used at the project site or elsewhere where work is in progress.


	A.  After a submittal (electronic copy) has been approved, the electronic copy distribution shall be as follows:
	B.  Multiprime Contract Distribution.
	1.   The OWNER will forward all reviewed submittals to the Prime General Contractor only.

	A.  O&M Manuals
	1.  Submittal Procedure.  Submit one initial copy of the O&M manual electronically for review.  After approval of the initial copy, submit the remainder of the revised manuals.
	2.  Verification.  Verify the accuracy of the initial O&M manual by visual and physical inspection of the installed equipment during start-up.
	a.  Perform field verification in the presence of the OWNER or OWNER's Representative.
	b.  Physically trace and document as required all wiring and piping.
	c.  Visually inspect equipment and components and compare configurations and nameplate information to O&M manual.
	d.  Make any changes, additions, or deletions to the O&M manual identified during field verification.
	e.  In the event changes are made to the equipment following field verification, submit a final supplement of the revisions of the O&M manuals before approval.




	S01_50_00 Temporary Construction Services and Facilities
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of each Prime Contract, including General and Supplementary Conditions and other Division 1 specification sections, apply to this section.
	A.  General.  Provide the labor, tools, equipment, and material necessary to furnish, install, and maintain the temporary construction services and facilities in accordance with these plans and as specified herein.  Temporary construction services and...
	1.  Temporary utilities required include, but are not limited to:
	a.  Water service and distribution.
	b.  Temporary electric power and light.
	c.  Telephone service.
	d.  Storm and sanitary sewer.

	2.  Temporary construction and support facilities required include, but are not limited to:
	a.  Hoists and temporary elevator use.
	b.  Temporary heat.
	c.  Field offices and storage sheds.
	d.  Temporary roads and paving.
	e.  Sanitary facilities, including drinking water.
	f.  Temporary enclosures.
	g.  Temporary bulletin boards.
	h.  Waste disposal services.
	i.  Construction aids and miscellaneous services and facilities.
	j.  Dewatering facilities and drains.
	k.  Rodent and pest control.

	3.  Security and protection facilities required include, but are not limited to:
	a.  Environmental protection.


	A.  Regulations.  Comply with industry standards and with applicable laws and regulations of authorities having jurisdiction, including but not limited to:
	1.   Building code requirements.
	2.  Health and safety regulations.
	3.  Utility company regulations.
	4.  Police, fire department, and rescue squad rules.
	5.  Environmental protection regulations.

	B.  Standards.  Comply with National Fire Protection Association (NFPA) Code 241, "Building Construction and Demolition Operations"; American National Standards Institute (ANSI) A10 Series standards for "Safety Requirements for Construction and Demoli...
	1.  Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services" prepared jointly by Associate General Contractors of America (AGC) and Adhesive and Sealant Council, Inc. (ASC) for industry recommendations.
	2.  Electrical Service.  Comply with National Electrical Manufacturers Association (NEMA), National Electrical Contractors Association (NECA), and Underwriters' Laboratories, Inc. (UL) standards and regulations for temporary electric service. Install ...

	C.  Inspections.  Arrange for authorities having jurisdiction to inspect and test each temporary utility before use.  Obtain required certifications and permits and keep on file for Owner review.
	A.  Conditions of Use
	1.  Keep temporary services and facilities clean and neat in appearance.
	2.  Operate in a safe and efficient manner.
	3.  Take necessary fire-prevention measures.
	4.  Do not overload facilities.
	5.  Do not allow hazardous, nuisance, or unsanitary conditions to develop or persist on the site.
	6.  Do not permit facilities to interfere with progress.
	7.  The installer of each permanent service or facility shall assume responsibility for its operation, maintenance, and protection during its use as a construction service or facility prior to the Owner's acceptance, regardless of previously assigned ...
	8.  At the earliest feasible time, when acceptable to Owner, change over from use of the temporary service to use of the permanent service.

	A.  General
	1.  The General Contractor is responsible for providing temporary services and facilities for:
	a. Installation, operation, maintenance, and removal of each temporary service or facility usually considered as its own normal construction activity, as well as the costs and use charges associated with each such service or facility.
	b. Plug-in electric power cords and extension cords, and supplementary plug-in task lighting and special lighting necessary exclusively for its own activities.
	c. Its own field office, complete with necessary furniture, utilities, and telephone service.
	d. Its own storage and fabrication sheds.
	e. Temporary heat, ventilation, humidity control, and enclosure of the building where these utilities are necessary for its construction activity, but where these utilities have not yet been installed by the responsible Prime Contractor.
	f. Special or unusual hoisting requirements, including hoisting loads in excess of 2 tons, hoisting material or equipment into spaces below grade, and hoisting requirements outside the building enclosure.
	g. Collection and disposal of its own hazardous, dangerous, unsanitary, or other harmful waste material.
	h. Secure lockup of its own tools, materials and equipment.
	i. Construction aids and miscellaneous services and facilities necessary exclusively for its own construction activities.

	B.  The Contractor is responsible for:
	1.  Temporary telephone service.
	2.  Temporary roads and paving.
	3.  Temporary toilets, including disposable supplies.
	4. Temporary wash facilities, including disposable supplies.
	5.  Containerized bottled water type drinking water units.
	6.  Temporary enclosure of the building.
	7.  General collection and disposal of wastes.
	8.              Enclosure fence.
	9.              Security enclosure and lockup.
	10.              Environmental protection.
	11.              Temporary electric power service and distribution.
	12.  Temporary lighting.
	13.  Connections for illuminated signs.

	A.  General.  Cost or use charges for temporary facilities are not chargeable to the Owner; Contractor's cost or use charges for temporary services or facilities will not be accepted as a basis of claim for an adjustment in the Contract Sum or Contrac...
	B.  Water Service.  Water from the Owner's existing water system, if available, shall be used without metering and without payment of use charges.
	C.  The costs of providing and using temporary services and facilities, including use charges, are paid by the Contractor and shall be totally included in the Contract Sums.
	D.  Other entities using temporary services and facilities include, but are not limited to:
	1.  The Owner's work forces.
	2.  Occupants of the project.
	3.  Testing agencies.
	4.  Personnel of government agencies.


	PART 2 - PRODUCTS
	A.  General.  Provide new or acceptable previously used materials.  Provide materials suitable for the use intended.
	B.  Open Mesh Fencing.  Provide 11 gauge, galvanized 2 inch, chain-link fabric fencing 6 feet high with galvanized barbed wire top strand and galvanized steel pipe posts, 1-1/2 inch inside diameter (I.D.) for line posts, and 2-1/2 inch I.D. for corner...
	A.  General.  Provide new or acceptable previously used equipment.  Provide equipment suitable for the use intended.
	B.  Fire Extinguishers.  Provide hand-carried, portable, UL-rated, Class A fire extinguishers for temporary offices and similar spaces.  In other locations provide hand-carried, portable, class "ABC" dry-chemical extinguishers, or a combination of ext...
	1.  Comply with NFPA 10 and 241 for classification, extinguishing agent, and size required by location and class of fire exposure.


	PART 3 - EXECUTION
	A.  Use qualified personnel for installation of temporary facilities.
	B.  Location.  Coordinate location with Owner and Engineer/Architect.  Locate facilities where they serve the project adequately and result in minimum interference with performance of construction activities.  Relocate facilities as required.
	C.  Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.
	A.  General.  Engage the appropriate local utility company to install temporary service or connect to existing service.  Where the company provides only part of the service, provide the remainder with matching, compatible materials and equipment; comp...
	1.  Arrange with the company and existing users for a time when service can be interrupted, where necessary, to make connections for temporary services.
	2.  Provide adequate capacity at each stage of construction.  Prior to temporary utility availability, provide trucked-in services.
	3.  Obtain easements to bring temporary utilities to the site, where the Owner's easements cannot be used for that purpose.

	B.  Water Service.  Install water service and distribution piping of sizes and pressures adequate for construction until permanent water service is in use. Disinfect temporary water piping prior to use.
	C.  Temporary Electric Power Service
	1.  Provide weatherproof, grounded electric power service and distribution system of sufficient size, capacity, and power characteristics during construction.
	2.  Include meters, transformers, overload protected disconnects, automatic ground fault interrupters, and main distribution switch gear.
	3.  Power Distribution System.  Install wiring overhead, and raise vertically where least exposed to damage.  Where permitted, wiring circuits not exceeding 125 Vac 20 ampere rating and lighting circuits may be nonmetallic sheathed cable where overhea...

	D.  Temporary Lighting.  Whenever an overhead floor or roof deck has been installed, install temporary lighting with local switching.
	1.  Install and operate temporary lighting that will fulfill security and protection requirements, without operating the entire lighting system, and will provide adequate illumination for construction operations and traffic conditions.

	E.  Temporary Telephones.  Provide temporary telephone service for all personnel engaged in construction activities, throughout the construction period.  Install telephone on a separate line for each temporary office and first aid station.
	1.  At each telephone, post a list of important telephone numbers.

	F.  Sewers and Drainage.
	1.  If sewers are available, provide temporary connections to remove influent that can be discharged lawfully.
	2.  If sewers are not available or cannot be used, provide drainage ditches, dry wells, stabilization ponds, and similar facilities.
	3.  If neither sewers nor drainage facilities can be lawfully used for discharge of effluent, provide containers to remove and dispose of effluent off the site in a lawful manner.
	4.  Filter out excessive amounts of soil, construction debris, chemicals, oils, and similar contaminants that might clog sewers or pollute waterways before discharge.
	5.  Connect temporary sewers to the municipal system as directed by the sewer department officials.
	6.  Maintain temporary sewers and drainage facilities in a clean, sanitary condition.  Following heavy use, restore normal conditions promptly.

	G.  Provide earthen embankments and similar barriers in and around excavations and subgrade construction, sufficient to prevent flooding by runoff of storm water from heavy rains.
	A.  Temporary Heat
	1.  Provide temporary heat required by construction activities, for curing or drying of completed installations, or protection of installed construction from adverse effects of low temperatures or high humidity.
	2.  Select safe equipment that will not have a harmful effect on completed installations or elements being installed.
	3.  Coordinate ventilation requirements to produce the ambient condition required and minimize consumption of energy.
	4.  Provide properly vented self-contained LP gas or fuel oil heaters with individual space thermostatic control.
	5.  Do not use gasoline-burning space heaters, or open-burning or salamander-type heating units.

	B.  Field Offices.  Provide an insulated, weathertight, heated, or air-conditioned temporary office of sufficient size to accommodate required office personnel at the project site.
	1.  The General Contractor shall provide, either as a part of its field office or as a separate facility, a room of not less than 240 square feet (sf) for project meetings.  Furnish the room with a conference table, eight folding chairs, and a tackboa...

	C.  Storage and Fabrication Sheds.  Install storage and fabrication sheds, sized, furnished, and equipped to accommodate materials and equipment including temporary utility service.  Sheds may be open shelters or fully enclosed spaces within the build...
	D.  Sanitary facilities include temporary toilets, wash facilities, and drinking water fixtures.
	1.  Comply with regulations and health codes for the type, number, location, operation, and maintenance of fixtures and facilities.
	2.  Install where facilities will best serve the project's needs.
	3.  Provide toilet tissue, paper towels, paper cups, and similar disposable materials for each facility.  Provide covered waste containers for used material.
	4.  Install wash facilities supplied with potable water at convenient locations for personnel involved in handling materials that require wash-up for a healthy and sanitary condition.  Dispose of drainage properly.  Supply cleaning compounds appropria...
	5.  Provide bottled-water-type drinking water units.
	6.  Provide self-contained single-occupant toilet units of the chemical, aerated recirculation, or combustion type, properly vented and fully enclosed with a glass-fiber-reinforced polyester shell or similar nonabsorbent material.

	E.  Temporary Enclosures.  Provide temporary enclosure for protection of construction in progress and completed, from exposure, foul weather, other construction operations, and similar activities.
	1.  Where heat is needed and the permanent building enclosure is not complete, provide temporary enclosures where there is no other provision for containment of heat.  Coordinate enclosure with ventilating and material drying or curing requirements to...
	2.  Install tarpaulins securely, with fire-treated wood framing and other materials. Close openings of 25 square feet or less with plywood or similar materials.
	3.  Close openings through floor or roof decks and horizontal surfaces with load bearing wood framed construction.

	F.  Project Identification and Temporary Signs
	1.  Temporary Signs.  Prepare signs to provide directional information to construction personnel and visitors.
	2.  Support on posts or framing of preservative-treated wood or steel.
	3.  Do not permit installation of unauthorized signs.

	G.  Temporary Site Lighting.  Install exterior yard and sign lights so that signs are visible when work is being performed.
	H.  Collection and Disposal of Waste.  See Section 01 74 23 "Cleaning."
	I.  Stairs
	1.  Until permanent stairs are available, provide temporary stairs where ladders are not adequate.
	2.  Cover finished permanent stairs with a protective covering of plywood or similar material so finishes will be undamaged at the time of acceptance.

	J.  Rodent and Pest Control
	1.  Before deep foundation work has been completed, retain a local exterminator or pest control company to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests.
	2.  Employ this service to perform extermination and control procedures at regular intervals so the project will be relatively free of pests and their residues at Substantial Completion.
	3.  Perform control operations in a lawful manner using environmentally safe materials.

	A.  General.  Except for use of permanent fire protection as soon as available, do not change over from use of temporary security and protection facilities to permanent facilities until Substantial Completion, or longer as requested.
	B.  Temporary Fire Protection
	1.  Until fire protection needs are supplied by permanent facilities, install and maintain temporary fire protection facilities of the types needed to protect against reasonably predictable and controllable fire losses.
	2.  Comply with NFPA 10, "Standard for Portable Fire Extinguishers," and NFPA 241, "Standard for Safeguarding Construction, Alterations and Demolition Operations."
	3.  Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher on each floor at or near each usable stairwell.
	4.  Store combustible materials in containers in fire safe locations.
	5.  Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire protection facilities, stairways, and other access routes for fighting fires.
	6.  Prohibit smoking in hazardous fire exposure areas.
	7.  Provide supervision of welding operations, combustion type temporary heating units, and similar sources of fire ignition.

	C.  Permanent Fire Protection.  At the earliest feasible date in each area of the project, complete installation of the permanent fire protection facility, including connected services, and place into operation and use.  Instruct key personnel on use ...
	D.  Barricades, Warning Signs, and Lights
	1.  Comply with standards and code requirements for erection of structurally adequate barricades.
	2.  Paint with appropriate colors, graphics, and warning signs to warn personnel and the public of the hazard.
	3.  Where needed, provide lighting including flashing lights.

	E.  Enclosure Fence
	1.  When excavation begins, install an enclosure fence with lockable entrance gates.
	2.  Locate where indicated, or enclose the portion determined sufficient to accommodate construction operations.
	3.  Install in a manner that will prevent people and animals from easily entering the site, except by the entrance gates.
	4.  Provide open-mesh, chain-link fencing with posts set in a compacted mixture of gravel and earth.

	F.  Security Enclosure and Lockup
	1.  Install substantial temporary enclosure of partially completed areas of construction.
	2.  Provide locking entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security.
	3.  Storage of Valuable Material.  Where materials and equipment must be stored and are of value or attractive for theft, provide a secure lockup.  Enforce discipline in connection with the installation and release of material to minimize the opportun...

	G.  Environmental Protection
	1.  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways, and subsoil might be contaminated or polluted, or that ...
	2.  Avoid use of tools and equipment which produce harmful noise.
	3.  Restrict use of noisemaking tools and equipment to hours that will minimize complaints from persons or firms near the site.

	A.  Supervision.  Enforce strict discipline in use of temporary facilities.  Limit availability of temporary facilities to essential and intended uses to minimize waste and abuse.
	B.   Maintenance
	1.  Maintain facilities in good operating condition until removal.
	2.  Protect from damage by freezing temperatures and similar elements.
	3.  Maintain operation of temporary construction services and facilities on a 24 hour day basis where required to achieve indicated results and to avoid possibility of damage.
	4.  Prevent water filled piping from freezing.  Maintain markers for underground lines.
	5.  Protect from damage during excavation operations.

	C.  Termination and Removal
	1.  Unless requested that it be maintained longer, remove each temporary facility when the need has ended, or when replaced by authorized use of a permanent facility, or no later than Substantial Completion.
	2.  Complete or, if necessary, restore permanent construction that may have been delayed because of interference with the temporary facility.
	3.  Repair damaged work, clean exposed surfaces, and replace work which cannot be satisfactorily repaired.
	4.  Materials and facilities that constitute temporary facilities are property of each Prime Contractor.  The Owner reserves the right to take possession of project identification signs.
	5.  Temporary Pavement.
	a.  Remove temporary paving that is not intended for or acceptable for integration into permanent paving.
	b.  Where the area is intended for landscape development, remove soil and aggregate fill that do not comply with requirements for fill or subsoil in the area.
	c.  Remove materials contaminated with road oil, asphalt and other petrochemical compounds and other substances which might impair growth of plant materials or lawns.
	d.  Repair or replace street paving, curbs, and sidewalks at the temporary entrances, as required by the governing authority.

	6.  At Substantial Completion, clean and renovate permanent facilities that have been used during the construction period, including but not limited to:
	a.  Replace air filters and clean inside of ductwork and housings.
	b.  Replace significantly worn parts and parts that have been subject to unusual operating conditions.
	c.  Replace lamps that are burned out or noticeably dimmed by substantial hours of use.




	S01_60_00 Materials and Equipment
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Transport and handle materials and equipment in accordance with the manufacturer's recommendations and requirements of Contract Documents.  Make all arrangements for transportation, delivery, storage, and handling of equipment and ...
	A.  Delivery.  Deliver shipments of materials and equipment to the site only during regular working hours.  Shipments shall be addressed and consigned to the proper party giving name of Contract, street number, and County.  Shipments shall not be deli...
	B.  Storage and Handling
	1.  Store, handle, and protect materials in accordance with the manufacturer's recommendations and the requirements of Part 3 of this section.
	2.  Maintain equipment in an undeteriorated and fully serviceable condition and as specified in Part 3 of this section.


	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	A.  General.  Arrange deliveries of products in accordance with the construction schedule and in ample time to facilitate inspection prior to installation.
	B.  Coordination
	1.  Coordinate deliveries to avoid conflict with work and conditions at site and to accommodate the following:
	a.  Work of other contractors.
	b.  Limitations of storage space.
	c.  Availability of equipment and personnel for handling products.
	d.  Owner's use of premises.

	2.  Do not have products delivered to project site until related shop drawings have been approved.
	3.  Do not have products delivered to site until required storage facilities have been provided.
	4.  Have products delivered to site in manufacturer's original, unopened, labeled containers.  Keep Engineer/Architect informed of delivery of all equipment to be incorporated in the work.

	C.  Inspection
	1.  Immediately upon delivery, inspect shipment to ensure that:
	a.  Product complies with requirements of Contract Documents and reviewed submittals.
	b.  Quantities are correct.
	c.  Containers and packages are intact and labels are legible.
	d.  Products are properly protected and undamaged.


	A.  Methods
	1.  Provide equipment and personnel necessary to handle products without soiling or damaging products or packaging.
	2.  Lift heavy components only at designated lifting points.
	3.  Handle materials and equipment at all times in a safe manner and as recommended by manufacturer or supplier so that no damage will occur to them.
	4.  Do not drop, roll, or skid products off delivery vehicles.  Hand carry or use suitable materials handling equipment.
	5.   Keep interiors completely free of dirt and foreign matter.

	A.  General
	1.  Make all arrangements and provisions necessary for the storage of materials and equipment.
	2.  Place all excavated materials, construction equipment, and materials and equipment to be incorporated into the work so as not to damage anything.
	3.  Keep materials and equipment neatly and compactly stored in locations that will cause a minimum of inconvenience to other contractors, public travel, adjoining owners, tenants, and occupants.
	4.  Arrange storage in a manner to provide easy access for inspection.

	B.  Storage Areas
	1.  Areas available on the construction site for storage of material and equipment shall be as shown on the drawings or otherwise approved by the Engineer/Architect.
	2.  Store materials and equipment which are to become the property of the Owner in a way to facilitate their inspection and ensure preservation of the quality and fitness of the work, including proper protection against damage by freezing and moisture.
	3.  Lawns or other private property shall not be used for storage purposes without written permission of the Owner in control of such premises.
	4.  Restore all storage areas to their original condition.

	C.  Storage Methods
	1.  Do not open manufacturer's containers until the time of installation unless recommended by the manufacturer or otherwise specified.
	2.  Do not store products in the structures being constructed unless approved in writing.
	3.  The following types of materials may be stored out-of-doors and on wood blocking so there is no contact with the ground.
	a.  Masonry units.
	b.  Reinforcing steel.
	c.  Structural steel.
	d.  Piping.
	e.  Precast concrete items.
	f.  Castings.
	g.  Handrailing.

	4.  The following types of materials may be stored out-of-doors if covered with material impervious to water and sunlight.  Store materials on wood blocking and tie down covers with rope and slope to prevent accumulation of water on covers.
	a.  Construction lumber.
	b.  Wood for formwork.
	c.  Fiberglass and plastic materials which are not ultraviolet (UV) protected.

	5.  Store all products not listed above in buildings or trailers which have a concrete or wooden floor, a roof, and fully closed walls on all sides.
	6.  Provide heated storage space for materials that would be damaged by freezing.
	7.  Protect mechanical and electrical equipment from contamination by dust, dirt, and moisture.
	8.  Maintain humidity at levels recommended by manufacturers for electrical and electronic equipment.

	D.  Inspection
	1.  Regularly inspect stored products to ensure that:
	a.  State of storage facilities is adequate to provide required conditions.
	b.  Required environmental conditions are maintained on continuous basis.
	c.  Products exposed to elements are not adversely affected.

	2.  Be fully responsible for loss or damage to stored materials and equipment.

	A.  Maintenance Log.  Prepare a maintenance log for all equipment.
	1.  This log shall include a list of required maintenance services and inspections, as provided by the manufacturer.
	2.  The log shall include checklists for the periodic services and inspections required.
	3.  Initial and date the checklist upon completion of the individual servicing or inspection.
	4.  Locate the maintenance log in the field office and have it available for review until it is submitted for record purposes upon completion of the work and the start of the warranty period.

	B.   Preparation
	1.  Before removing an item from storage, review the installation location.  Protection and services at the installed location must meet the equipment storage requirements.
	2.  Before moving equipment to the installed location, have materials available for temporary shelter or services required to establish the proper storage environment.

	C.  Performance of Maintenance
	1.  Perform all storage and preventive maintenance and inspections required by the manufacturer at the specified intervals from the time of delivery until completion of the work.
	2.  When notified by the Owner or Owner's Representative of a maintenance deficiency, perform corrective maintenance.  Corrective maintenance will be performed per the manufacturer.
	3.  Reestablish storage maintenance in the event an item or equipment is removed from service.



	S01_74_23 Cleaning
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Throughout the construction period, maintain all areas of new and existing buildings and site constructed or affected by the work of the Contract in a standard of cleanliness as described in this section.
	B.  Related Work Described Elsewhere.  In addition to standards described in this section, comply with all requirements for cleaning up as described in various other sections of these specifications.
	A.  Inspection.  Conduct daily inspections, and more often if necessary, to verify that requirements of cleanliness are being met.
	B.  Codes and Standards.  In addition to the standards described in this section, comply with all pertinent requirements of governmental agencies having jurisdiction and comply with Occupational Safety and Health Administration (OSHA) Housekeeping Sta...

	PART 2 -  PRODUCTS
	A.     Provide all required personnel, equipment, and materials needed to maintain the specified standard of cleanliness.
	A.    Use only the cleaning materials and equipment which are compatible with the surface being cleaned, as recommended by the manufacturer of the material.

	PART 3 -  EXECUTION
	A.  General
	1.  Retain all stored items in an orderly arrangement allowing maximum access, not impeding drainage or traffic, and providing the required protection of materials.
	2.  Do not allow the accumulation of scrap, debris, waste material, and other items not required for construction of the work.
	3.  At least twice each month, and more often if necessary, completely remove all scrap, debris, and waste material from the job site.
	4.  Comply with OSHA Section 1926-252 of Subpart H of Part 1926, Disposal of Waste Materials.
	5.  Provide adequate storage for all items awaiting removal from job site, observing all requirements for fire and environment protection.
	6.  Do not bury waste materials within the project site.

	B.  Site
	1.  Daily, and more often if necessary, inspect the site and pick up all scrap, debris, and waste material.
	2.  Weekly, and more often if necessary, inspect all arrangements of materials stored on the site; restack, tidy, or otherwise service all arrangements to meet the requirements of Paragraph 3.1 A of this section.
	3.  Maintain the site in a neat and orderly condition at all times and comply with OSHA Housekeeping Standards, Subpart C, Section 1926.25.

	C.  Structures
	1.  Weekly, and more often if necessary, inspect the structures, pick up all scrap, debris, and waste material.
	2.  Weekly, and more often if necessary, sweep all interior spaces clean.  Interpret "Clean" (for the purpose of this subparagraph) as meaning free from dust and other material capable of being removed by use of reasonable effort and hand-held broom, ...
	3.  As required preparatory to installation of succeeding materials, clean the structures or pertinent portions thereof to the degree of cleanliness recommended by the manufacturer of the succeeding material, using all equipment and materials required...
	4.  Following the installation of finish floor materials, clean finish floor daily (and more often if necessary) while work is being performed in the space.  Interpret "clean" (for the purpose of this subparagraph) as meaning free from all foreign mat...

	A.  Definition.  Except as otherwise specifically provided, interpret "clean" (for the purpose of this paragraph) as meaning the level of cleanliness generally provided by skilled cleaners using commercial-quality building maintenance materials.
	B.  General.  Prior to completion of the work, remove from the job site all tools, surplus materials, equipment, scrap, debris, and waste.  Conduct final cleaning as described in paragraph 3.1 of this section.
	C.  Site.  Unless otherwise directed, broom-clean all paved areas on the site and all public paved areas directly adjacent to the site. Completely remove all debris.
	D.  Structures
	1.  Exterior.
	a.  Visually inspect all exterior surfaces and remove all traces of soil, waste material, smudges, and other foreign matter.
	b.  Remove all traces of splashed materials from adjacent surfaces.
	c.  If necessary to achieve a uniform degree of exterior cleanliness, hose and brush down the exterior of the structure.
	d.  In the event of stubborn stains not removable with water, lightly sandblast to remove the stain.

	2.  Interior.
	a.  Visually inspect all interior surfaces and remove all traces of soil, waste material, smudges, and other foreign matter.
	b.  Remove all traces of splashed materials from adjacent surfaces.
	c.  Remove all paint droppings, spots, stains, and dirt from finished surfaces.
	d.  Sweep, vacuum, and hand-dust all areas, including concealed surfaces and overhead spaces, to remove all dust.

	3.  Glass.  Clean all glass inside and outside.
	4.  Polished surfaces.  To all surfaces requiring the routine application of buffed polish, apply the polish recommended by the manufacturer of the material being polished.



	S01_79_00 Start-up, Demonstration, and Training
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  This section includes general requirements for start-up, training, and operational demonstration as required by the specifications.
	A.  Test Instruments.  Provide all instruments required for testing.  Calibrate all test instruments to within appropriate test standards as established by American Society for Testing and Materials (ASTM) or the governing technical standard.  Retain ...
	A.  Operational Demonstration.  An activity performed by the Contractor wherein the Owner operates and the Contractor maintains a fully functional component, system, or unit process for a minimum period of 7 continuous calendar days after start-up has...
	B.  Field Testing.  Testing performed on-site by the Contractor to satisfy requirements of the manufacturer and Contract Documents.
	1.  Dry Testing.  Dry testing is performed by the Contractor without introducing either process material or other test material into the component, system, or unit process.  Under certain circumstances, dry testing may consist of functional testing us...
	2.  Wet Testing.  Wet testing is performed by the Contractor utilizing test material in the component, system, or unit process.  Process tankage shall be filled with test material to operating level.
	3.  Performance Testing.  Performance testing is performed by the Contractor to demonstrate system performance in accordance with specification requirements.

	C.  Start-Up.  An activity performed by the manufacturer's representative with the Contractor immediately after equipment or system is completed to verify the installation.
	1.  Check the installation for conformance with the plans and specifications.
	2.  Check the installation for conformance with the shop drawings and manufacturer's data.
	3.  Verify quantities and data with the operation and maintenance (O&M) manuals.
	4.  Verify that equipment is ready for operation.
	5.  Place component, system, or unit process on-line.
	6.  Perform all required field testing.
	7.  Prepare and submit a manufacturer's representative's report including certification, recommendations, and conclusions.

	D.  Training.  To educate Owner's personnel to become qualified and proficient in the operation, maintenance, and repair of the complete system.  Training shall include:
	1.  Classroom instruction.
	2.  In-plant, on-site demonstration.
	3.  Equipment demonstration.
	4.  Actual hands-on operation by the Owner's staff.

	E.  Adjusting.  To install or change setting, parameters, calibrations, flows, and processes so that the equipment or system operates in a logical or more efficient state.
	F.  Balancing.  To make equipment or subsystems operate in harmony or equilibrium by adjusting, altering, or modifying parts of the system.

	PART 2 -  PRODUCTS
	PART 3 - EXECUTION
	A.  Start-Up Preparation
	1.  Prior to beginning a start-up, inspect the systems and equipment to verify their readiness to begin with the manufacturer's representative
	2.  Correct hazardous conditions to equipment or personnel prior to start-up of equipment.
	3.  Do not proceed with start-up operations using temporary power or temporary instrumentation and control wiring unless approved. All electrical and control connections shall be permanent and complete, and all such electrical components and equipment...
	4.  Design, fabricate, and install all necessary testing and monitoring equipment before commencing the test.
	a.  Quality.  Use materials and equipment of good quality and suitable for the intended service.  The use of miscellaneous items found at the job site is not acceptable.
	b.  Maximum Gauge Readings.  Select capacity or range of test equipment to provide meaningful test results.  Select pressure or differential pressure gauges so that test pressure is 50 percent to 75 percent of maximum gauge reading.
	c.  Temporary Equipment.  Fabricate, as necessary, any temporary equipment used in testing.  This equipment shall remain the property of the Contractor who will remove it from the site upon substantial completion.

	5.  Manufacturer's representatives shall be present for the initial start-up of all systems or equipment.
	6.  Request permission to start up equipment, including electrical gear, and notify the OWNER of the start-up.
	a.  Submit the start-up request a minimum of 72 hours before the scheduled start-up.  Make requests in writing during normal working hours.
	b.  Start-up request shall be in accordance with Section 01 33 00 "Submittals."
	c.  The OWNER shall have the right to reject the use of an individual for facility start-up.
	d.  Approval of the request is based solely on impact on plant operations.  Approval does not relieve the Contractor of any responsibility for plant and personnel safety.
	e.  Coordinate the start-up of each piece of equipment with the OWNER so that operation does not interfere with the normal operation of the facility.

	7.  Normal installation checks, such as for rotation, are not considered start-ups and do not require start-up notification.  Clearly mark all electrical apparatus which is energized.

	B.  Conduct of Start-Up
	1.  Equipment Adjustments.  Make all adjustments, corrections, and calibrations to set points, process parameters, etc., necessary to achieve normal, stable operation of systems.
	2.  Equipment Failure.  Consider any failures of equipment or systems as deficiencies and correct them.  Stop testing and the start-up until all deficiencies have been corrected.
	3.  System Failure.
	a.  When there appears to be a system failure and the system is composed of separate but functionally codependent individual pieces of equipment and check-out of each piece of equipment by its respective manufacturer's representative verifies that the...
	b.  Verify compatibility of equipment during the submittal process to minimize overall system operating problems.
	c.  Reconfigure, repair, modify, or replace parts or all the equipment in order to provide a system that shall perform as specified at no additional cost to the Owner.

	4.  Dry Testing.
	a.  Test, adjust, align, lubricate, and balance all equipment and systems in accordance with the manufacturer's instructions prior to testing.
	b.  Test individual components prior to testing the system of which they are a part.

	5.  Wet Testing.
	a.  After dry testing, wet test all equipment and systems for a minimum of 72 hours under the design operating conditions utilizing a test material similar to or same as the process material.
	b.  All costs, including materials and equipment, for delivery of the test material shall be at the Contractor's expense.  Test each component or item of equipment to demonstrate compliance with the design criteria and operating range specified.
	c.  Suspend or secure all tests in the event that test failures or hazardous conditions occur.  Make repairs, replacements, or adjustments and restart test in its entirety.
	d.  Dispose of the test material at no additional cost to the Owner.
	e.  Clean all equipment systems and structures upon conclusion of testing at no additional cost to the Owner.
	f.  Comply with any performance testing requirements specified.

	6.  Retesting.  Repeat tests if results fail to meet test criteria, whether the failure is identified during field testing or through reviewing the test report later.
	7.  Performance Testing.  Verify operating ranges, capacities, low and high limits, efficiencies, temperatures, speeds, pressures, sequences, etc., of each piece of equipment being tested.  Check monitors, indicators, alarms, and fail-safe devices.
	8.  Do not use repair parts during start-up operations unless approved.
	9.  Furnish all lubrication and operating fluids per the manufacturer's instructions.
	10.  Field-verify initial copy of O&M manual according to Section 01 33 00 "Submittals."

	C.  Start-Up Conclusion
	1.  Submit manufacturer's representative's report within 48 hours of conclusion of each start-up.  Report shall be in accordance with Section 01 33 00 "Submittals."

	A.  Operational Demonstration Preparation.  Prior to the operational demonstration beginning:
	1.  Complete start-up procedures including submitting all reports for all parts of the work designated for the operational demonstration.
	2.  Complete all required construction activities, including any activities by any entity that would interrupt the normal operations of the demonstration.
	3.  Ensure that adequate parts and supplies for routine maintenance and replacement are on hand to support system operation through the demonstration period.
	4.  Deliver all repair parts to the Owner.
	5.  Submit an operational demonstration request according to Section 01 33 00 "Submittals," 48 hours prior to start of operational demonstration.

	B.  Conduct of Operational Demonstration
	1.  During the operational demonstration and at other times, the work will be on-line and an integral part of the plant operations and process.  The Owner maintains control of plant operations and processes at all times.  Therefore:
	a.  Do not commence, resume, modify, terminate, or suspend the operations without the permission of the Owner and only in a sequence and manner suitable to the Owner except in the case of an emergency.
	b.  The operation of the work shall be in strict accordance with the operational orders of the Owner.
	c.  Adjust or repair immediately, on a 24-hour-per-day, 7-day-per-week basis, any malfunction in the work which in the opinion of the Owner jeopardizes or may jeopardize the proper operation of the total facility.

	2.  Perform operational demonstrations of the entire work.  With approval, individual systems may be independently demonstrated as long as their complete range of operation and performance can be shown without the rest of the facility.
	3.  Update.  Keep the log on-site during the operational demonstration and updated on a regular basis.  The log shall be available for review by the Owner or Owner's Representative at all times during the operational demonstration.
	4.  Maintenance.  Perform all required maintenance and servicing during the operational demonstration at the specified intervals and as necessary.  Note all maintenance and servicing in the operational demonstration log.
	5.  Time.
	a.  The operational demonstration shall last for a period of 7 consecutive days.
	b.  All equipment and systems shall remain totally operational during this period.
	c.  Upon successful completion of the operational demonstration, the work is considered to be ready for its intended use, and the Contractor may make recommendation for substantial completion.
	d.  Outages.
	1)  Note all outages of equipment, systems, or the plant in the operational demonstration log.
	2)  Plant power outages such as power failure, process failure of existing equipment, and planned outages of existing systems for cleaning, maintenance, or repair are considered a part of normal plant operation and will not invalidate the operational ...
	3)  Be responsible for the safe and orderly shutdown and restart of equipment as necessary in the event of an outage.
	4)  Do not include outage time in the demonstration time period.

	e.  Do not count activities such as filling, draining, purging, heating or cooling to temperature, stabilizing, adjusting, testing, or other start-up activity time as operational demonstration time.
	f.  Failed Operational Demonstration.
	1)  If, during the operational demonstration, any part of the work fails to fully conform to the requirements of the Contract Documents, consider the operational demonstration to have failed, and the work not to be substantially complete.
	2)   Upon failure of the operational demonstration, promptly remedy any defects in the work and promptly reschedule and restart the complete operational demonstration time period.  No operational demonstration time will be considered to have accrued t...

	g.  Suspension of Operational Demonstration.
	1)  During the operational demonstration, the Owner may require or permit the operational demonstration to be suspended upon the written request of the Contractor to correct or adjust the work, when in the judgement of the Owner or Owner's Representat...
	2)  If an operational demonstration is suspended for any reason except failure, operational demonstration time shall accrue to the work from the time of the beginning of the operational demonstration to the time of the suspension.  No operational demo...
	3)  If an operational demonstration is suspended at the request of the Contractor, continue operation and maintenance of the work without additional charges to the Owner, according to all provisions of this section of the specifications, and to the ex...


	6.  O&M Manuals.  Start-up and operation of the system and all associated equipment shall be in accordance with the O&M manuals.  If deviations from the manuals are necessary, note these in the operational demonstration log, and subsequently submit as...
	7.  Personnel and Consumables.
	a.  Have sufficient personnel available during the entire demonstration to ensure proper maintenance, adjusting, troubleshooting, and any and all repairs to equipment, controls, etc., to maintain and keep the entire facility operating continuously for...
	b.  The Owner will remain in control of the facility processes and provide the manpower to operate the facility.
	c.  The Owner will furnish all consumable supplies and power required for the 30 day complete facility operational demonstration.
	d.  Contractor's Supervision.  When Owner personnel are operating systems or equipment under supervision of the Contractor during operational demonstration, make available, at all times, persons knowledgeable about the systems or equipment to direct t...

	8.  To the extent possible, operate all equipment or individual components throughout their range during this period.

	C.  Operational Demonstration Completion
	1.  Within 2 weeks of the termination or completion of the operational demonstration, submit for approval:
	a.  Any changes to O&M Instructions.
	b.  The completed operational demonstration logs according to Section 01 33 00 "Submittals."

	2.  The Owner will not assume full responsibility for operation and maintenance of the system and equipment until successful completion of the operational demonstration and all conditions for substantial completion have been satisfied and both the Con...

	A.  Training Preparation.  Coordinate and verify to ensure that, prior to the scheduled training times:
	1.  The equipment is ready for operation and has completed its start-up.
	2.  That all associated construction required to operate the equipment in all normal and anticipated operating modes is complete.
	3.  That the equipment area is safe, well lit, and unobstructed, so that all training class attendees may access, hear, view, and participate in the training.
	4.  That the equipment area is free of construction activities that could present a hazard to training class participants.
	5.  That adequate training materials, as required, are on hand for use during the training session.
	6.  Any representatives of interfacing Prime Contractors, subcontractors or equipment suppliers needed to perform supporting operations allowing demonstration of equipment operation, have been notified and will be available.
	7.  Schedule training sessions through Owner and the Engineer/Architect. Cooperate with the Owner in scheduling all required training sessions.
	8.  Verify that the training materials are compatible with this equipment.  Provide other audio/visual equipment and training aids as needed.
	9.  The approved O&M manuals shall be available and frequent reference shall be made to the equipment O&M manuals.
	10.  The instructor's qualifications, the training schedule, the lesson plan, and any instructional materials have been submitted and approved before training begins.  Submittals shall be in accordance with Section 01 33 00 "Submittals."
	11.  Training schedules should be submitted far enough in advance that the Owner can adjust work schedules so that all participants are available for the training sessions.

	B.  Conduct of Training
	1.  Provide at least one copy of instructional materials used for training at the time of the first training session for each attendee.
	2.  Before the training is complete, have all training session attendees sign an attendance sheet.
	3.  Discuss all items of the approved lesson plan in the classroom or the field, in complete and sufficient detail to allow the Owner's operating personnel to knowledgeably operate and maintain the equipment in accordance with manufacturer's recommend...
	4.  Address safety concerns and features intended to enhance safety.
	5.  Address tasks required to maintain the warranty.
	6.  The Owner reserves the right to record the training session for the future use in training employees.
	7.  Address all questions and comments as they are raised by the training session participants to the maximum extent practicable.  If questions or comments cannot be addressed during the training session, additional materials and/or training may be re...
	8.  O&M material and instructional material shall not conflict.

	C.  Training Conclusion.  Within 2 weeks of the training being completed:
	1.  Correct, revise, and update the O&M manuals as necessary to agree with training.
	2.  Submit completed sign-in sheet in accordance with Section 01 33 00 "Submittals."



	S01_89_19
	PART 1 -  GENERAL
	A.  AWWA.  American Water Works Association.
	B.  ASTM.  American Society for Testing and Materials.
	C.  ACI.  American Concrete Institute.

	PART 2 -  PRODUCTS  (Not applicable)
	PART 3 -  EXECUTION
	A.  Protection.  Protect adjacent equipment, materials, piping, and valving against drainage from testing and/or disinfection.
	B.  Notification.  Notify the OWNER at least 24 hours prior to any testing.  Notify the OWNER immediately of all unsatisfactory or nonconforming conditions.
	C.  Responsibility.  Beginning the test means acceptance of all the existing surfaces and conditions.
	A.  Description.  Provide the leakage tests as directed and as specified herein.  Furnish gauges for the tests with the most recent gauge calibration test report available for review on-site.
	B.  Leakage Allowances (unless noted otherwise)
	1.  Pressure Mains.  The maximum leakage allowance for all pressure mains shall be 10.49 gallons per inch diameter per mile of pipe per 24 hours.
	2.  Maximum Leakage Allowance for the 1,000 feet of existing 16 inch force main is 32 gallons per 24 hours.

	C.  Test Procedure
	1.  Slowly fill each pressure main or process piping section with water to the specified test pressure in a satisfactory manner.
	2.  Before applying the specified test pressure, expel all air from the pipe.
	3.  Maintain the test water pressure for at least 2 hours.
	4.  Determine leakage by measuring the quantity of water added to the main to maintain the specified test pressure.
	5.  Unless noted otherwise, minimum test water pressure shall be the greater of 1.5 times the working pressure or the following:
	a.  Mains or process piping carrying water – 150 pounds per square inch (psi).
	b.  Existing 16” force mains – 100 psi.


	A.  Field Tests
	1.  Provide all test materials, equipment, chemicals, and water required for testing at no additional cost to the Owner.
	2.  Perform testing according to the methods described in this section.

	B.  Witness
	1.  All leakage tests shall be witnessed and approved before acceptance.
	2.  Any test performed without witness by the OWNER, may  require retesting the section in conformance with this specification at no cost to the Owner.

	C.   Test Results
	1.  If the field tests show excessive leakage, repair, adjust, modify, or replace the noncomplying sections until the tests are successfully completed.
	2.  This shall be done at no additional cost to the Owner.

	A.  Protect the sections tested and approved, but prior to acceptance by the Owner.
	B.  Protection of the tested and approved piping sections shall include provisions during installation and testing of nearby piping, valving, or other adjacent equipment.
	C.  Remove all protective measures installed at completion and acceptance of the project.


	S02_41_00 Demolition
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Provide the labor, tools, and equipment necessary to remove and salvage or dispose of the structures or portions thereof as shown on the drawings and specified herein.
	A.  Codes and Regulatory Agencies.  Perform all demolition and disposal work in compliance with all federal, state, and local codes and regulatory agencies.
	B.  Protection.  Ensure safe passage of persons and vehicles around area of demolition. Conduct operations to prevent damage to adjacent buildings, structures, and other facilities and injury to persons.
	A.  Schedule of Demolition.  Submit to the Owner a proposed schedule of demolition for the purposes of coordinating shutoff, capping, and continuation of utility services as required to operate the facility.
	B.  Photographs.  Submit photographs of adjacent areas and structures affected by this demolition.
	A.  Beginning Work.  Structures to be demolished will be vacated and their use discontinued prior to start of work.
	B.  Protection
	1.  Structural.  Prior to the removal of any wall, beam, or column, or cutting of any openings, examine the existing structure and, when required, protect the structure by shoring, bracing, or underpinning.
	2.  Equipment and Tanks.  Protect all equipment and tanks from dust, dirt, debris, and damage by covering with planking and tarpaulins during demolition.

	C.  Explosives.  Do not use explosives.
	A.  General.  Handle, store, and protect items removed and stored or reset in accordance with Section 01 60 00 "Materials and Equipment" and the manufacturer's instructions.

	PART 2 -  PRODUCTS
	PART 3 -  EXECUTION
	A.  Site Verification.  Verify the actual areas, structures or parts of structures, pipes, or other items to be demolished in the presence of the OWNER.
	A.  Equipment and Manpower.  Have all required equipment and manpower available at the job site prior to beginning of demolition.  This includes any special equipment to permit continued uninterrupted Owner operations as required.
	B.  Coordination.  Provide adequate but no less than 48 hours of notice when any Owner operations are affected by demolition.
	A.  Demolition Schedule.  Perform demolition work in accordance with the final approved schedule of demolition.
	B.  Salvage
	1.  Material and Equipment.  Remove with care, clean, and store at the site in an approved area all material and equipment designated to be salvaged and store onsite at direction of Owner.

	C.  Openings
	1.  Concrete.  Close concrete openings using a non-shrink, nonmetallic grout.
	2.  New.  Neatly cut or drill new openings to prevent face chipping or spalling.  Repair all damaged areas to a condition equivalent to that which existed prior to the start of work.

	D.   Patching Concrete
	1.  Repair all concrete that has been marred, damaged, or defaced as a result of demolition.  See concrete repair requirements in Section 03 30 00, “Cast-in-Place Concrete”.
	2.  Procedure.  Repair concrete surfaces as follows:
	a.  Saw cut and remove concrete to a depth of not less than 1 inch.
	b.  Remove exposed reinforcing where noted.
	c.  Apply an approved bonding agent to the cut surface.
	d.  Patch with a non-shrink, nonmetallic grout finished to match the existing surface unless noted otherwise.


	E.  Anchors.  Cut all embedded anchors of removed items flush with the existing surface and grind metal 1 inch minimum below surface and patch per Item D above.
	F.  Pipe.  Plug all abandoned pipe at each end.
	G.  Cleanup.  Remove from the site all debris, rubble, unusable materials, and items not salvaged.


	S03_41_00
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	A.  General.  Furnish the labor, tools, equipment, and materials necessary to furnish and install structural precast concrete in accordance with the plans and as specified herein.
	B.  This section includes structural precast concrete units, including the following:
	1.  Structural slab units.

	C.  Related Sections.  The following sections contain requirements that relate to this section.
	1.  Cast-in-place concrete is specified in Division 3 section "Cast-In-Place Concrete."
	2.  Joint sealants and backing are specified in Division 7 section "Joint Sealants."

	A.  Codes and Standards.  Comply with provisions of following codes, specifications and standards, except as otherwise indicated:
	1.  American Concrete Institute (ACI) 301, "Specifications for Structural Concrete for Buildings."
	2.  ACI 318, "Building Code Requirements for Reinforced Concrete."
	3.  American Welding Society (AWS) D1.1, "Structural Welding Code:  Steel."
	4.  Concrete Reinforcing Steel Institute, "Manual of Standard Practice."
	5.  Prestressed Concrete Institute MNL 116, "Manual for Quality Control for Plants and Production of Precast Concrete Products."

	B.  Fabricator Qualifications.  Firm experienced in fabrication of precast concrete units similar to units required for this project and that have a record of successful in-service performance, with sufficient production capacity to produce required u...
	1.  Fabricator must be a producer member of the Prestressed Concrete Institute (PCI) and/or participate in its Plant Certification Program.

	C.  Fabrication Qualifications.  Produce precast concrete units at fabricating plant engaged primarily in manufacturing of similar units, unless plant fabrication or delivery to project site is impractical.
	1.  If units are not produced at precast concrete fabricating plant, maintain procedures and conditions for quality control that are equivalent to plant production.

	A.  General.  Submit the following according to Conditions of Contract and Division 1 specification sections.
	1.  Product data and instructions for manufactured materials and products.  Include manufacturer's certifications and laboratory test reports as required.
	2.  Mix design reports of proposed concrete mix as specified in Part 2 of this section.
	3.  Shop drawings prepared by or under the supervision of a qualified professional engineer, showing complete information for fabrication and installation of precast concrete units.  Indicate member dimensions and cross section; location, size, and ty...
	a.  Indicate layout and dimensions, and identify each precast unit corresponding to sequence and procedure of installation.  Indicate welded connections by AWS standard symbols.  Detail inserts, connections, and joints, including accessories and const...
	b.  Provide location and details of anchorage devices that are to be embedded in other construction.  Furnish templates, if required, for accurate placement.

	4.  Test reports as required by provisions of this section.

	A.  Deliver the amount of precast concrete units needed in a timely manner to the project site to ensure installation continuity.
	B.  Store and handle the units at the project site to prevent cracking, distortion, staining, or other physical damage, and so that markings are visible.  Lift and support units at designated lift points.
	C.  Deliver anchorage items that are to be embedded in other construction before starting such work.  Provide setting diagrams, templates, instructions, and directions, as required, for installation.

	PART 2 -  PRODUCTS
	A.  Provide forms and, where required, form facing materials of metal, plastic, wood, or another acceptable material that is nonreactive with concrete and will produce required finish surfaces.
	B.  Accurately construct forms, mortar tight, of sufficient strength to withstand pressures due to concrete placing operations, temperature changes, and for prestressed, pretensioning, and detensioning operations.  Maintain formwork to provide complet...
	A.  Reinforcing Bars.  ASTM A 615, Grade 60, deformed.
	B.  Low Alloy Steel Reinforcing Bars.  ASTM A 706.
	C.  Steel Wire.  ASTM A 82, plain, cold drawn steel.
	D.  Welded Wire Fabric.  ASTM A 185.
	E.  Welded Deformed Steel Wire Fabric.  ASTM A 497.
	F.  Supports for Reinforcement.  Provide supports for reinforcement including bolsters, chairs, spacers and other devices for spacing, supporting and fastening reinforcing, complying with CRSI recommendations.
	1.  For exposed-to-view concrete surfaces, where legs of supports are in contact with forms, provide supports with legs that are plastic protected (CRSI, Class 1) or stainless steel protected (CRSI, Class 2).

	A.  Portland Cement.  ASTM C 150, Type I or Type III.
	B.  Use only one brand and type of cement throughout project, unless otherwise acceptable to Engineer/Architect.
	C.  Aggregates.  ASTM C 33, and as specified here.  Provide aggregates from a single source for exposed concrete.
	1.  Local aggregates not complying with ASTM C 33, but that have shown by special test or actual service to produce concrete of adequate strength and durability, may be used when acceptable.

	D.  Lightweight Aggregate.  ASTM C 330.
	E.  Water.  Potable.
	F.  Admixtures, General.  Provide admixtures for concrete that contain not more than 0.1 percent chloride ions.
	G.  Air-Entraining Admixture.  ASTM C 260, certified by manufacturer to be compatible with other required admixtures.
	H.  Water-Reducing Admixture.  ASTM C 494, Type A, or other Type approved for fabricator's units.
	A.  Steel Plates.  Structural quality, hot rolled carbon steel, ASTM A 283, Grade C.
	B.  Steel Shapes.  ASTM A 36.
	C.  Anchor Bolts.  ASTM A 307, low carbon steel bolts, regular hexagon nuts, and carbon steel washers.
	D.  High-Strength Threaded Fasteners.  Heavy hexagon structural bolts, and hardened washers complying with ASTM A 325.
	E.  Bearing Pads.  Provide bearing pads for precast concrete units as indicated on drawings.
	1.  Elastomeric Pads.  Vulcanized, chloroprene elastomeric compound, molded to size or cut from a molded sheet, 50-60 shore A durometer.
	2.  Laminated Fabric Rubber Pads.  Preformed, unused synthetic fibers and new, unvulcanized rubber.  Surface hardness of 70-80 shore A durometer.

	F.  Welding Electrodes.  Comply with AWS standards.
	G.  Accessories.  Provide clips, hangers, and other accessories required to install project units and to support subsequent construction or finishes.
	A.  Cement Grout.  Portland cement, ASTM C 150 (Type I), and clean, natural sand, ASTM C 404.  Mix at ratio of 1.0 part cement to 3.0 parts sand, by volume, with minimum water required for placement and hydration.
	A.  Prepare design mixes for each type of concrete required.
	B.  Design mixes may be prepared by independent testing facility or by qualified precast manufacturing plant personnel at precast manufacturer's option.
	C.  Proportion mixes by either laboratory trial batch or field experience methods using materials to be employed on the project for each type of concrete required complying with ACI 318.
	1.  Produce standard weight concrete consisting of specified portland cement, aggregates, admixtures, and water to produce the following properties:
	a.  Compressive strength - 5,000 psi minimum at 28 days.

	2.  Cure compression test cylinders using same methods as for precast concrete work.

	D.  Submit written reports of proposed mix for each type of concrete at least 15 days prior to start of precast unit production.  Do not begin concrete production until mixes and evaluations have been reviewed.
	E.  Adjusting Concrete Mixes.  Mix design adjustments may be requested when characteristics of materials, job conditions, weather, test results, or other circumstances warrant.  Submit laboratory test data for revised mix designs and strength results ...
	F.  Admixtures.  Use air-entraining admixture in concrete, unless otherwise indicated.
	1.  Use water-reducing admixtures in strict compliance with manufacturer's directions.  Admixtures to increase cement dispersion, or provide increased workability for low slump concrete, may be used subject to acceptance.
	2.  Use amounts as recommended by admixture manufacturer for climatic conditions prevailing at time of placing.  Adjust quantities of admixtures as required to maintain quality control.

	A.  General.  Fabricate precast concrete units complying with manufacturing and testing procedures, quality control recommendations, and dimensional tolerances of PCI MNL-116 and as specified for types of units required.
	B.  Job Site Casting.  Use ready-mix concrete for units produced at a location other than the precast concrete fabricating plant complying with ASTM C 94.
	C.  Ready-Mixed Concrete.  Comply with requirements of ASTM C 94 and as specified here.
	1.  Delete references for allowing additional water to be added to the batch for material with insufficient slump.  Adding water to the batch is not permitted.

	D.  A shorter mixing time than that specified in ASTM C 94 may be required during hot weather or under conditions contributing to rapidly setting concrete.
	1.  When the air temperature is between 85 degrees Fahrenheit (o F.) (30 degrees Celsius [o C.]) and 90o F. (32o C.), reduce mixing and delivery time from 1 1/2 hours to 75 minutes.  When air temperature is above 90o F. (32o C.), reduce mixing and del...

	E.  Built-In Anchorages.  Accurately position built-in anchorage devices and secure to formwork.  Locate anchorages where they do not affect the position of the main reinforcement or placing of concrete.  Do not relocate bearing plates in units
	F.  Cast in openings larger than 10 inches in diameter or 10 inches square in accordance with final shop drawings.  Other smaller holes may be field-cut by trades requiring them, as acceptable.
	G.  Coat surfaces of forms with bond breaking compound before reinforcement is placed. Provide commercial formula form coating compounds that will not bond with, stain, or adversely affect concrete surfaces, and that will not impair subsequent treatme...
	H.  Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy the bond with concrete.
	I.  Accurately position, support, and secure reinforcement against displacement by formwork, construction, or concrete placement operations.  Locate and support reinforcement by metal chairs, runners, bolsters, spacers and hangers, as required.
	J.  Place reinforcement to obtain at least the minimum coverages for concrete protection. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position while placing concrete.  Set wire ties so ends are directed into concret...
	K.  Place concrete in a continuous operation to prevent seams or planes of weakness from forming in precast units, complying with requirements of ACI 304.  Thoroughly consolidate placed concrete by internal and external vibration without dislocating o...
	L.  Identify pick-up points and orientation in structure with permanent markings, complying with markings indicated on final shop drawings.  Imprint casting date on each precast unit on a surface that will not show in the finished structure.
	M.  Cure by low-pressure steam, steam vapor, radiant heat and moisture, or another similar process to accelerate concrete hardening and to reduce curing time.
	N.  Finish formed surfaces of precast concrete as indicated for each type of unit, and as follows:
	1.  Standard Finish.  Normal plant run finish produced in forms that impart a smooth finish to concrete.  Small surface holes caused by air bubbles, normal color variations and form joint marks, and minor chips and spalls will be tolerated. Major or u...
	2.  Commercial Finish.  Remove fins and large protrusions and fill large holes.  Rub or grind ragged edges.  Faces are to be true, well defined surfaces.

	O.  Finish unformed surfaces by trowel unless otherwise indicated.  Consolidate concrete, bring to proper level with straightedge, float, and trowel to a smooth uniform finish.
	A.  Type.  Solid, monolithic precast slab units.  Fabricate solid units to dimesions indicated.
	B.  Furnish units that are free of voids or honeycomb, with straight true edges and surfaces.
	C.  Provide standard finish units unless otherwise indicated.
	D.  Fabricate units of concrete materials that will provide a minimum 3500 psi compressive strength at the time of stripping from forms and a 28-day compressive strength of 5,000 psi.
	E.  Adequately reinforce slab units to resist transportation and handling stresses..
	F.  Coordinate with other trades for installation of items to be cast-in hollow slab units.
	A.  The Owner may employ an independent testing laboratory to evaluate precast manufacturer's quality control and testing methods.
	B.  The precast manufacturer shall allow Owner's testing facility access to materials storage areas, concrete production equipment, and concrete placement and curing facilities.  Cooperate with Owner's testing laboratory and provide samples of materia...
	C.  Dimensional Tolerances.  Units having dimensions smaller or greater than required and outside specified tolerance limits may be subject to additional testing as specified here.
	D.  Precast units having dimensions greater than required will be rejected if the appearance or function of the structure is adversely affected or if larger dimensions interfere with other construction.  Repair or remove and replace rejected units, as...
	E.  Strength of precast concrete units will be considered potentially deficient if the manufacturing processes fail to comply with any of the requirements that may affect the strength of the precast units, including the following conditions:
	1.  Failure to meet compressive strength tests requirements.
	2.  Reinforcement and pretensioning and detensioning tendons of prestressed concrete not conforming to specified fabrication requirements.
	3.  Concrete curing, and protection of precast units against extremes in temperature not as specified.
	4.  Precast units damaged during handling and erection.

	F.  Testing Precast Units.  When there is evidence that the strength of precast concrete units may not meet specification requirements, the Owner's testing laboratory will take cores drilled from hardened concrete for compressive strength determinatio...
	1.  Take at least three representative cores from precast units of suspect strength, from locations directed by Engineer/Architect.
	2.  Test cores in a saturated surface dry condition per ACI 318 if concrete will be wet when using completed structure.
	3.  Test cores in an air dry condition per ACI 318 if concrete will be dry when using completed structure.
	4.  Strength of concrete for each series of cores will be considered satisfactory if the average compressive strength is at least 85 percent of 28-day design compressive strength.
	5.  Test results will be made in writing on the same day that tests are made, with copies to Engineer, Contractor, and precast manufacturer. Include in the test reports the project identification name and number, date, name of precast concrete manufac...

	G.  Patching.  Where core test results are satisfactory and precast units are acceptable for use in work, solidly fill core holes with patching mortar and finish to match adjacent concrete surfaces.
	H.  Defective Work.  Remove precast concrete units that do not conform to specified requirements, including strength, tolerances, and finishes.  Replace with precast concrete units that meet requirements of this section.

	PART 3 - EXECUTION
	A.  Bearing Pads.  Install flexible bearing pads where indicated as precast units are being erected.  Set pads on level, uniform bearing surfaces and maintain in correct position until precast units are placed.
	B.  Welding.  Perform welding in compliance with AWS D 1.1 and D 1.4, including qualification of welders.
	1.  Protect units from damage by field welding or cutting operations and provide noncombustible shield as required.
	2.  Repair damaged metal surfaces by cleaning and applying a coat of liquid galvanizing repair compound to galvanized surfaces and a compatible primer to painted surfaces.

	C.  Powder-Actuated Fasteners.  Do not use powder-actuated fasteners for attaching accessory items to the surface of a precast unit unless otherwise accepted by precast manufacturer.
	D.  Erection Tolerances.  Install precast units without exceeding tolerance limits specified in PCI MNL-127 "Recommended Practice for Erection of Precast Concrete."
	1.  Grouting Connections and Joints.  After precast concrete units have been placed and secured, grout open spaces at connection and joints as follows:
	2.  Cement grout consisting of 1 part portland cement, 2 1/2 parts sand, and only enough water to properly mix and hydrate.
	3.  Shrinkage resistant grout consisting of premixed compound and water to provide a flowable mixture without segregation or bleeding.
	4.  Provide forms or other acceptable method to retain grout in place until sufficiently hard to support itself.  Pack spaces with stiff grout material, tamping until voids are completely filled.  Place grout to finish smooth, plumb, and level with ad...



	S03_62_00 Grouting, Nonshrink
	PART 1  -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Provide the labor, tools, equipment, and materials necessary to furnish and install the non-shrink grout in accordance with the drawings and as specified herein.
	A.  Codes and Regulatory Agencies.  Perform all work to furnish and install the non-shrink grout in compliance with all federal, state, and local codes and regulatory agencies.
	B.  Standards.  Materials and workmanship shall be in accordance with the following standards referenced herein.
	1.  ASTM - American Society for Testing and Materials.

	A.  Product Data.  Submit manufacturer's technical data and installation instructions for each type of grout.  Technical data shall show manufacturer's trade name, color, all independent laboratory tests, performance data, method of application, stora...
	A.  Surface Preparation.  Clean all surfaces to be grouted of loose mortar and concrete and all dirt and oil.
	B.  Coordination.  Coordinate all work with other trades to prevent delays, omissions, damage, and/or interference with other work.
	A.  Delivery.  Grout shall be delivered to the site in sealed containers bearing a label which shall list the manufacturer's name, trade name, application rate, precautionary methods required, and mixing ratio.
	B.  Storage.  Store materials in an enclosed dry area, protected from damage and moisture.  Keep storage areas clean and neat at all times.

	PART 2  -  PRODUCTS
	A.     Grout shall be non-shrink, non-metallic, non-staining, capable of developing a minimum compressive strength of 9,000 pounds per square inch (psi) at 28 days, when tested in 2 inch cubes in accordance with ASTM C-109.  Grout shall be free of any...

	PART 3 -  EXECUTION
	A.  Verification.  Confirm that all dimensions, elevations, and tolerances are correct prior to placing grout.  Equipment shall be free of any vibration and properly supported when operated prior to placing grout.
	A.  Surface Preparation.  Clean all areas to be grouted so they are free of all oils, grease, laitance, loose particles, and foreign materials.  Thoroughly wet all concrete to be grouted leaving no puddles prior to grouting.
	A.  Placement.  Mix and place non-shrink grout in accordance with the manufacturer's instructions.  Fill all voids and spaces, trim excess grout, and finish surface to match adjoining surfaces or as directed.  Maintain a surface temperature of not les...
	B.  Items to Be Grouted (Where Applicable)
	1.  Pipe, Equipment, Leveling Plates, and Base Plates.  After shimming equipment to proper grade, securely tighten anchor bolts.  Properly form around the base plates, allowing sufficient room around the edges for placing the grout.  Provide adequate ...
	2.  Contractor to sweep in a maximum of 3" new grout over existing floor per clarifier manufacturer's requirements and specifications. Grout shall be supplied by concrete plant.
	3.  Box Outs and Closing of Openings.  Grout all box outs and other openings approved due to late deliveries and required to maintain the work schedule full as shown on the drawings and as specified under paragraph 3.3 A of this section.
	4.  Recessed floor area of existing screen channel.

	A.  Areas to Be Grouted.  Observe and confirm that all surfaces to be grouted are cleaned of loose mortar and concrete and all dirt and oil.
	B.  Shrinkage Cracks.  Visually inspect grouted areas after 3 months and 1 year for evidence of shrinkage cracks.  Replace any grout which shows evidence of cracks.


	S05_00_00 Miscellaneous Metals
	PART 1  -  GENERAL
	A.     General. Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.     Scope of Work. Provide the labor, tools, equipment, and materials necessary to furnish and install the miscellaneous metals in accordance with the drawings and the specifications.
	A.  Fabricator Qualifications.  Fabrication shall meet requirements of the American Institute of Steel Construction (AISC) standards.
	B.  Standards.  Ensure that materials and workmanship are in accordance with the following standards referenced herein.
	1.  AASHTO – American Association of State Highway and Transportation Officials.
	2.  AISC.
	3.  ASTM – American Society for Testing and Materials.
	4.  AWS – American Welding Society.
	5.  OSHA – Occupational Safety and Health Administration.

	A.     Submit the following in accordance with the Division 1 Submittal Requirements and the requirements within this specification section.
	B.  Submittal Package No. 1 – Shop Drawings and Product Data
	1.    Schedule.  No products shall be delivered or installed before this submittal package has been reviewed and approved.
	2.  Submittal Package Contents.
	a.  Manufacturer's name and model numbers.
	b.  Manufacturer's standard product data and equipment specifications.
	c.  Materials of construction.
	d.  Dimensional layouts and required clearances.
	e.  Connections including welding.
	f.  Weights.
	g.  Anchors.
	h.  Bill of material.
	i.  Coatings.
	j.  Complete description in sufficient detail to permit an item by item comparison with the specifications.
	k.  Manufacturer's instructions.
	l.  Warranties.


	A.     Field-verify all dimensions, locations, and elevations of anchors, bolts, plates, openings, and other miscellaneous metal items and be responsible for their proper fit.
	A.     In accordance with Section 01 60 00 "Materials and Equipment" and the manufacturer's instructions.

	PART 2 -  PRODUCTS
	A.  Design
	1.   Proportion components not sized on the plans to provide ample strength and stiffness for the loads expected.
	2.   All steel shall meet the strength requirements of ASTM A 36.
	3.   Members designated as such on drawings shall be stainless steel.

	B.  Fabrication.  Fabricate the miscellaneous metals in accordance with the approved shop drawings.
	A.  Structural Shapes
	1.  Structural shapes shall be Type 304L stainless steel, unless noted otherwise.
	2.  All structural shapes shall be as required to complete the work.  All anchors, connections, bearing plates, and fabrication details shall be standard, unless otherwise noted.

	B.  Fasteners for aluminum or stainless steel shall be Type 316 stainless steel.
	C.  Anchor Bolts.  In accordance with model called out on drawings.

	PART 3  - EXECUTION
	A.     Take field measurements prior to preparation of shop drawings and fabrication, where possible.  Do not delay job progress; allow for trimming and fitting where taking field measurements before fabrication might delay work.
	A.     Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and directions for installation of anchorages, such as concrete inserts, sleeves, anchor rods, and miscellaneous items having integral anchors, which are to...
	A.  Fasteners
	1.   Conceal fasteners where practical.
	2.   Countersink all bolts, properly sized, and of proper length to permit full thread in the nut and project not more than a 1/4 inch beyond the nut.
	3.   Provide lock washers at all nuts and nick the bolt to prevent loosening.
	4.   All welds shall be smooth and regular, solid, and homogeneous throughout and free from pits, slag, scale, and other defects.
	5.   Make joints exposed to weather watertight with gaskets or continuous welding.
	6.   Grind smooth all welds in exposed finished work.

	B.  Holes.  Drill or punch all holes with clean, true lines and surfaces.
	C.  Welding
	1.  Unless otherwise shown, all welding shall be continuous along all adjoining planes and shall produce a neat, even finish and smooth appearance.
	2.  Conform to welding requirements of AWS.
	3.  Weld stainless steel conforming to materials and procedures set forth in "The Procedure Handbook of Arch Welding" by Lincoln Electric Co. or other approved procedures.

	A.     Fabricate and install the miscellaneous metals specified herein as shown and in accordance with approved shop drawings and the manufacturer's recommendations.


	S05_05_23 Anchors
	PART 1  -  GENERAL
	1.1  RELATED DOCUMENTS
	A.      General. Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.

	1.2  DESCRIPTION OF WORK
	A.     Scope of Work. Provide all labor, materials, tools, and equipment necessary to furnish and install the anchor rods, expansion anchors, and adhesive anchors and dowels in accordance with the drawings and as specified herein.

	1.3  QUALITY ASSURANCE
	A.  Standards.  Ensure that materials and workmanship are in conformance with the following standards as referenced herein:
	1.  AISI – American Iron and Steel Institute.
	2.  ASTM – American Society for Testing and Materials.


	1.4  SUBMITTALS
	A.    Submit the following submittals in accordance with the Division 1 Submittal Requirements and the requirements within this specification section.
	B.  Submittal Package No. 1 – Shop Drawings, Product Data, and Design Criteria
	1.  Schedule.  No products shall be delivered or installed before this submittal package has been reviewed and approved.
	2.  Submittal Package Contents.
	a.  Copies of manufacturer's specifications, load tables, data, and dimension diagrams for the devices including manufacturer's recommended working load for each size and type of anchor proposed for use.
	b.  Certification that materials conform to ASTM specifications.
	c.  Certification that products conform to requirements of Underwriters' Laboratory or Factory Mutual.
	d.  Setting drawings and templates for location and installation of anchorage devices.
	e.  Anchor rods and bolts showing dimensions and material of construction.
	f.  When the size, length, or load carrying capacity of an anchor rod, expansion anchor, and adhesive anchor is not shown on the drawings, provide the size, length, and capacity required to carry the design load times a minimum safety factor of four.
	g.  Design Loads.  Those imposed by the service conditions and as follows:
	1)  Equipment Anchors.  Use the design load recommended by the equipment manufacturer and accepted by the Owner or Engineer.
	2)  Allowances for vibration are included in the safety factor specified above.

	h.  Design Data.  Provide design load documentation and calculations for items sized or selected.
	i.  Installation instructions for adhesive anchors.



	1.5  JOB CONDITIONS
	1.6  DELIVERY, STORAGE, AND HANDLING
	A.  Delivery.  Clearly mark all items according to purpose and intended location.
	B.  Storage and Handling.  Store and handle all items in accordance with the manufacturer's recommendations, but in no case exposed to the weather.

	1.7  SPECIAL WARRANTY

	PART 2 -  PRODUCTS
	2.1  MATERIALS/MANUFACTURERS
	A.  Threaded and Nutted Anchor Rods
	1.  In accordance with ASTM A 276, AISI Type 316.
	2.  Nuts in accordance with ASTM F 594, Group 2, and tack-welded to anchor rod.

	B.  Cracked Concrete Anchors
	1.  Provide cracked concrete anchors where International Building Code (IBC) 2006 is the design code and specified on the drawing details. Anchors that are approved for "cracked concrete" situations shall meet the requirements stated in ACI-318-05 App...
	2.  Manufacturers.  Subject to compliance with the specifications, provide cracked concrete anchors from one of the following approved manufacturers.
	a.  Expansion Anchors
	1)  Simpson, Strong-Bolt.
	2)  Hilti, Inc., Kwik-Bolt-TZ.
	3)   Simpson Titan-HD.
	4)  Hilti HSL-3.
	5)  Hilti HDA.

	b.   Adhesive Anchors
	1)  Simpson SET-XP
	2)   Hilti HIT-RE 500 V3



	C.  Expansion Anchors
	1.  Provide stainless steel expansion anchors, nuts, and washers complying with ASTM A 276, AISI Type 316.
	2.  Expansion anchors shall be Underwriters' Laboratories, Factory Mutual, or International Code Council – Evaluation Service (ICC-ES) approved.
	3.  Subject to compliance with the specifications, provide expansion anchors from one of the following approved manufacturers.
	a.  Simpson, Wedge-All.
	b.  Wej-it Corporation.
	c.  Hilti, Inc., Kwik-Bolt TZ.
	d.  Ramset Company, Red Head, Trubolt.


	D.  Adhesive Anchors
	1.  Provide adhesive cartridge as recommended by the manufacturer for the loading and depth required.
	2.  Provide Type 316 stainless steel threaded rod, nut, and washer or a reinforcing bar of the size and embedment shown on the drawings and in accordance with ASTM A 615, Grade 60.
	3.  Subject to compliance with the specifications, provide adhesive cartridges from one of the following approved manufacturers.
	a.  Simpson, SET Epoxy.
	b.  Simpson, AT Acrylic Adhesive.
	c.  Hilti, HIT-HY 200.
	d.  ITW/Red Head, Ceramic 6 Epoxy.
	e.  Hilti HIT-RE 500 V3.


	E.  Adhesive-Anchored Reinforcing Bar.
	1.  Provide adhesive cartridges as recommended by the manufacturer to receive reinforcing bar as noted.
	2.  Manufacturer/Model.  Subject to compliance with the specifications, provide adhesive cartridges from one of the following approved manufacturers.
	a.  Simpson, SET Epoxy.
	b.  Simpson, AT Acrylic Adhesive.
	c.  Hilti HIT-RE 500 V3.
	d.  ITW/Red Head, Ceramic 6 Epoxy.
	e.  Hilti HIT-HY 200.

	3.  Reinforcing Bar.  Comply with Section 03 30 00 "Cast-in-Place Concrete."

	F.  Powder-Actuated Fasteners.  Do not use powder-actuated fasteners and other types of bolts and fasteners.


	PART 3 - EXECUTION
	3.1  EXAMINATION
	A.     Examine conditions under which rods, bolts and anchors are to be installed, and notify the Engineer in writing of unsatisfactory conditions existing.  Do not proceed with the work until unsatisfactory conditions or deficiencies have been correc...

	3.2  PREPARATION
	A.   Notify the Engineer prior to the installation of all adhesive anchors.

	3.3   INSTALLATION
	A.  Do not install anchor rods, expansion anchors, or adhesive anchors until the item to be anchored and the anchoring device as well as related layout drawings have been accepted.
	B.  Drilling and setting equipment used and installation of expansion anchors and adhesive anchors shall be in accordance with manufacturer's instructions.
	C.  Drill holes to depth and diameter recommended by manufacturer.
	D.  Clean all holes for adhesive anchors in strict accordance with the manufacturer's instructions.
	E.  Use the type of anchoring device shown.
	F.  Unless otherwise shown, conform to following for expansion anchors.
	1.  Minimum embedment depth in concrete – 5 diameters.
	2.  Minimum anchor spacing on centers – 10 diameters.
	3.  Minimum distance to edge of concrete – 5 diameters.
	4.  Increase dimensions above if required to develop the required anchor load capacity.

	G.  Unless otherwise shown, conform with the manufacturer's recommendations for minimum embedment depth, minimum anchor spacing, and minimum edge distance for adhesive anchors except that minimum embedment depth in concrete shall not be less than 4 in...
	H.  Use copper-graphite antiseize compound for all anchor nuts.  Thoroughly lubricate all threaded fasteners with compound prior to assembly.  Remove excess lubricant after fastener installation.

	3.4   FIELD QUALITY CONTROL
	A.  Inspection.  Inspect each installation for compliance with this specification and manufacturer's recommendations.
	B.  Testing.  At the discretion of the Owner, adhesive anchors may be subjected to pullout-type testing up to the manufacturer's recommended working load for the anchor.  If deficient anchors are found, the Contractor will be required to test all anch...
	C.  Material Testing
	1.  At the discretion of the Owner up to 1 percent or up to three (whichever is greater) of each type and size of bolt, nut, washer, and anchor from each and every separate shipment or purchasing lot that are specified to be Type 316 stainless steel m...
	2.  Samples will be randomly selected for this testing and be provided at no additional cost to the Owner.
	3.  Conduct testing at the Owner's expense.
	4.  The above testing may be performed at any time during the Contract or warranty period.
	5.  Any shipment or purchasing lot, installed or not, which fails to meet the requirements of the specifications will be rejected and shall be immediately removed from the job site and replaced with material that meets the specifications.
	6.  Removal and replacement of noncomplying material shall be at the Contractor's expense.


	3.5  CLEANING
	A.     After embedding concrete is placed, remove protection and clean rods, anchors, and inserts.



	S05_10_00 Structural Steel
	PART 1  -  GENERAL
	A.  General.  Drawings and general provisions of Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Provide the labor, tools, equipment, and materials necessary to furnish and install the structural steel in accordance with the plans and specifications.
	B.  Types.  This section includes fabrication and erection of structural steel work, as shown on drawings including schedules, notes, and details showing size and location of members, typical connections, and types of steel required.
	1.  Structural steel is that work defined in American Institute of Steel Construction (AISC) "Code of Standard Practice" and as otherwise shown.
	2.  Miscellaneous metal fabrications are specified elsewhere in Division 5.
	3.  Refer to Division 3 for anchor bolt installation in concrete and Division 4 for anchor bolt installation in masonry.

	A.  Codes and Regulatory Agencies.  Perform all work to furnish and install the structural steel in compliance with all federal, state, and local codes and regulatory agencies.  Comply with provisions of following, except as otherwise indicated:
	1.  AISC "Code of Standard Practice for Steel Buildings and Bridges."
	a.  Paragraph 4.2.1 of the above code is hereby modified by deletion of the following sentence:
	1)  "This approval constitutes the owner's acceptance of all responsibility for the design adequacy of any detail configuration of connections developed by the fabricator as a part of his preparation of these shop drawings."


	2.  AISC "Specifications for Structural Steel Buildings," including "Commentary."
	3.  "Specifications for Structural Joints Using American Society for Testing and Materials (ASTM) A 325 or A 490 Bolts" approved by the Research Council on Structural Connections.
	4.  ASTM A 6 "General Requirements for Rolled Steel Plates, Shapes, Sheet Piling and Bars for Structural Use."

	B.  Fabrication shall meet requirements of the American Institute of Steel Construction (AISC) standards.
	C.   Qualifications for Welding Work.  Qualify welding procedures and welding operators in accordance with American Welding Society (AWS) "Qualification" requirements.
	1.  If recertification of welders is required, retesting will be Contractor's responsibility.

	A.  General.  Submit the following in accordance with Conditions of Contract and Division 1 specification sections.
	B.  Product Data.  Product data or manufacturer's specifications and installation instructions for following products.  Include laboratory test reports and other data to show compliance with specifications (including specified standards).
	1.  Structural steel primer paint.
	2.  Shrinkage resistant grout.

	C.  Shop drawings prepared under supervision of a licensed Professional Engineer, including complete details and schedules for fabrication and assembly of structural steel members, procedures, and diagrams.
	1.  Include details of cuts, connections, camber, holes, and other pertinent data. Indicate welds by standard AWS symbols and show size, length, and type of each weld.
	2.  Provide setting drawings, templates, and directions for installation of anchor bolts and other anchorages to be installed as work of other sections.

	D.  Test reports conducted on field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	A.  General.  Deliver materials to site at such intervals to ensure uninterrupted progress of work.
	B.  Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete or masonry in ample time as not to delay work.
	C.  Store materials to permit easy access for inspection and identification.  Keep steel members off ground by using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.  If bolts and n...
	1.  Do not store materials on structure in a manner that might cause distortion or damage to members or supporting structures.  Repair or replace damaged materials or structures as directed.


	PART 2  -  PRODUCTS
	A.  Structural Steel Wide Flange Shapes.  ASTM A 992.
	B.  Structural Steel Shapes, Plates, and Bars.  ASTM A 36 unless noted otherwise.
	C.  Cold-Formed Steel Tubing.  ASTM A 500, Grade B.
	D.  Steel Pipe.  ASTM A 53, Type E or S, Grade B; or ASTM A 501.
	1.  Finish.  Black, except where indicated to be galvanized.

	E.  Steel Castings.  ASTM A 27, Grade 65-35, medium-strength carbon steel.
	F.  Headed Stud-Type Shear Connectors.  ASTM A 108, Grade 1015 or 1020, cold finished carbon steel with dimensions complying with AISC specifications.
	G.  Anchor Bolts and Threaded Rods.  ASTM A F 1554, Grade 36, headed type unless otherwise indicated.
	H.  Unfinished Threaded Fasteners.  ASTM A 307, Grade A, regular low-carbon-steel bolts and nuts.
	1.  Provide hexagonal heads and nuts for all connections.

	I.  High-Strength (and Alternate Fastener Design) Threaded Fasteners.  Heavy hexagonal structural bolts, heavy hexagonal nuts, and hardened washers, as follows:
	1.  Quenched and tempered medium carbon steel bolts, nuts, and washers, complying with ASTM A 325.
	a.  Where indicated as galvanized, provide units that are zinc coated, either mechanically deposited complying with ASTM B 695, Class 50, or hot dip galvanized complying with ASTM A 153.


	J.  Direct Tension Indicators.  ASTM F 959, type as required.
	1.  Use on all A 325 bolts in connections that are slip critical.

	K.  Electrodes for Welding.  Comply with AWS Code.
	L.  Structural Steel Primer Paint.  Steel Structures Painting Council (SSPC) - Paint 2 oil alkyd unless specified otherwise in Section 09 90 00 "Painting."
	M.  Galvanizing.  Where hot-dip galvanizing or hot zinc coating is noted, it shall be done in accordance with ASTM A 123.  See Section 05 05 14 "Galvanizing."
	N.  Nonmetallic, Shrinkage Resistant Grout.  Premixed, nonmetallic, noncorrosive, nonstaining product containing selected silica sands, portland cement, shrinkage compensating agents, plasticizing, and water-reducing agents, complying with ASTM C 1007.
	1.  Available Products.  Subject to compliance with requirements, products that may be incorporated in the work include, but are not limited to, the following:
	a.  Sure Grip Grout; Dayton Superior.
	b.  Euco N.S.; Euclid Chemical Co.
	c.  Crystex; L & M Construction Chemicals, Inc.
	d.  Masterflow 713; Master Builders.
	e.  Sealtight 588 Grout; W. R. Meadows.
	f.  Five Star Grout; U.S. Grout Corp.


	A.  Shop-Fabrication and Assembly.  Fabricate and assemble structural assemblies in shop to greatest extent possible.  Fabricate items of structural steel in accordance with AISC specifications and as indicated on final shop drawings.  Provide camber ...
	1.  Properly mark and match mark materials for field-assembly.  Fabricate for delivery sequence that will expedite erection and minimize field-handling of materials.
	2.  Where finishing is required, complete assembly, including welding of units, before start of finishing operations.  Provide finish surfaces of members exposed in final structure free of markings, burrs, and other defects.

	B.  Remove all surface blemishes including rust and scale seam marks, roller marks, rolled trade names, and roughness by grinding, or by welding and grinding, prior to cleaning, treating, and applying surface finishes to steel which is exposed to view.
	C.  Anchor Bolts.  Provide anchor bolts where indicated on the drawings.
	D.   Connections.  Weld or bolt shop connections, as indicated.
	1.  Provide high-strength threaded fasteners for all bolted connections, except where unfinished bolts are indicated.
	2.  Design connections to develop 55 percent of the load capacity of the member as tabulated in the beam tables, Part 2, of the AISC "Manual of Steel Construction" unless reactions or specific details are shown.
	3.  Connections for bracing shall be designed to develop full strength of bracing members unless forces are shown.

	E.  Bolt field connections, except where welded connections or other connections are indicated.
	F.  High-Strength Bolted Construction.  Install high-strength threaded fasteners in accordance with AISC "Specifications for Structural Joints Using ASTM A 325 or A 490 Bolts."
	G.  Welded Construction.  Comply with AWS code and appearance requirements specified herein.
	H.  Shear Connectors.  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Weld shear connectors in field, spaced as shown, to beams and girders in composite construction.  Use automatic end welding of headed stud shear connect...
	I.  Steel Wall Framing.  Select members that are true and straight for fabrication of steel wall framing.  Straighten as required to provide uniform, square, and true members in completed wall framing.
	J.  Build up welded door frames attached to structural steel framing.  Weld exposed joints continuously and grind smooth.  Plug-weld steel bar stops to frames, except where shown removable.  Secure removable stops to frames with countersunk, cross rec...
	K.  Holes for Other Work.  Provide holes required for securing other work to structural steel framing and for passage of other work through steel framing members.
	L.  Provide threaded nuts welded to framing and other specialty items as indicated to receive other work.
	M.  Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes or enlarge holes by burning.  Drill holes in bearing plates.
	N.  Expansion Joints.  Provide expansion joints in steel shelf angles when part of structural steel frame; locate at vertical brick expansion joints as indicated on drawings.
	A.  General.  Shop-paint structural steel, except those members or portions of members to be embedded in concrete or mortar.  Paint embedded steel that is partially exposed on exposed portions and initial 2 inches of embedded areas only.
	1.  Do not paint surfaces to be welded or high-strength bolted with friction-type connections.
	2.  Do not paint surfaces scheduled to receive sprayed-on fireproofing.
	3.  Apply two coats of paint to surfaces that are inaccessible after assembly or erection.  Change color of second coat to distinguish it from first.

	B.  Surface Preparation.  After inspection and before shipping, clean steelwork to be painted.  Remove loose rust, loose mill scale, and spatter, slag, or flux deposits. Clean steel in accordance with SSPC as follows:
	1.  SP-6 "Commercial Blast Cleaning," unless specified otherwise in Section 09 90 00 "Painting."

	C.  Painting.  If not specified otherwise in Section 09 90 00 "Painting," immediately after surface preparation, apply structural steel primer paint in accordance with manufacturer's instructions and at a rate to provide dry film thickness of not less...
	A.  General.  Materials and fabrication procedures are subject to inspection and tests in mill, shop, and field, conducted by a qualified inspection agency.  Such inspections and tests will not relieve Contractor of responsibility for providing materi...
	1.  Promptly remove and replace materials or fabricated components that do not comply.

	B.  Design of Members and Connections.  Details shown are typical; similar details apply to similar conditions, unless otherwise indicated.  Verify dimensions at site whenever possible without causing delay in the work.
	1.  Promptly notify Engineer/Architect whenever design of members and connections for any portion of structure are not clearly indicated.
	2.  For connections not detailed on the plans and unless specific reactions, moments, shears, and axial forces are indicated, provide beam connections designed for the reaction due to the maximum uniform load which the beam can support at the span sho...


	PART 3  - EXECUTION
	A.  Surveys.  Employ a licensed Land Surveyor for accurate erection of structural steel.  Report discrepancies to Engineer/Architect.  Do not proceed with erection until corrections have been made or until compensating adjustments to structural steelw...
	1.  Check elevations of concrete and masonry bearing surfaces and location of anchor bolts and similar devices.
	2.  Check camber and sweep of structural members and compare to permissible variations in AISC "Manual of Steel Construction."
	3.  Check levelness and elevations of leveling plates and bearing plates.

	B.  Examine all structural steel and discard all damaged members.
	A.  Anchor Bolts.  Provide anchors as to not delay work.
	1.  Provide setting drawings to ensure accurate placement.

	B.  Temporary Shoring and Bracing.  Provide temporary shoring and bracing members with connections of sufficient strength to bear imposed loads.  Remove temporary members and connections when permanent members are in place and final connections are ma...
	C.  Temporary Planking.  Provide temporary planking and working platforms as necessary to effectively complete work.
	D.  Setting Bases and Bearing Plates.  Clean concrete and masonry bearing surfaces of bond-reducing materials and roughen to improve bond to surfaces.  Clean bottom surface of base and bearing plates.
	1.  Set loose and attached base plates and bearing plates for structural members on wedges or other adjusting devices.
	2.  Tighten anchor bolts after supported members have been positioned and plumbed. Do not remove wedges or shims, but if protruding, cut off flush with edge of base or bearing plate prior to packing with grout.
	3.  Pack grout solidly between bearing surfaces and bases or plates to ensure that no voids remain.  Finish exposed surfaces, protect installed materials, and allow to cure.
	4.  For proprietary grout materials, comply with manufacturer's instructions.

	A.  General.  Comply with Occupational Safety and Health Administration (OSHA) and state safety requirements.
	B.  Field-Assembly.  Set structural frames accurately to lines and elevations indicated. Align and adjust various members forming part of complete frame or structure before permanently fastening.  Clean bearing surfaces and other surfaces that will be...
	C.  Straightening of structural steel sections by heating shall not be permitted unless approved.
	D.  Level and plumb individual members of structure within specified AISC tolerances.
	E.  Splice members only where indicated and accepted on shop drawings.
	F.  Erection Bolts.  On exposed welded construction, remove erection bolts, fill holes with plug welds, and grind smooth at exposed surfaces.
	1.  Comply with AISC specifications for bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces adjacent to field welds.
	2.  Do not enlarge unfair holes in members by burning or by using drift pins, except in secondary bracing members.  Ream holes that must be enlarged to admit bolts.

	G.  Gas Cutting.  Do not use gas cutting torches in field for correcting fabrication errors in primary structural framing.  Cutting will be permitted only on secondary members that are not under stress as acceptable.  Finish gas-cut sections equal to ...
	H.  Touch-Up Painting.  Unless otherwise specified in Section 09 90 00  "Painting," immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint.  Apply paint to exposed areas using same material as used for shop ...
	1.  Apply by brush or spray to provide minimum dry film thickness of 1.5 mils.

	A.  General.  Engage an independent testing and inspection agency to inspect, perform test, and prepare test reports on high-strength bolted connections and welded connections.  Welds will be visually inspected and some or all welds will be nondestruc...
	B.  Testing agency shall conduct and interpret tests, state in each report whether test specimens comply with requirements, and specifically state any deviations from them.
	C.  Provide fabrication schedule for testing agency so that required inspection and testing can be accomplished.
	D.  Provide access for testing agency to places where structural steelwork is being fabricated or produced and to the construction site so that required inspection and testing can be accomplished.
	E.  Testing agency may inspect structural steel at plant before shipment.
	F.  Testing agency will inspect structural steel at the site.
	1.  Field-Bolted Connections.  Inspect in accordance with Research Council on Structural Connections (RCSC) "Specification for Structural Joints Using A 325 or A 490 Bolts."
	a.  For direct tension indicators, comply with requirements of ASTM F 959.  Verify that gaps are less than gaps specified in Table 2.

	2.  Field-Welding.  Inspect and test during erection of structural steel in accordance with Section 6 of AWS D1.1.
	a.  Certify welders and conduct inspections and tests as required.  Record types and locations of defects found in work.  Record work required and performed to correct deficiencies.
	b.  Perform visual inspection of all welds.
	c.  Perform tests on 100 percent of the full and partial penetration welds as follows.  Inspection procedures listed are to be used at Contractor's option.
	1)  Liquid Penetrant Inspection.  ASTM E 165.
	2)  Magnetic Particle Inspection.  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration are not acceptable.
	3)  Radiographic Inspection.  ASTM E 94 and ASTM E 142; minimum quality level "2-2T."
	4)  Ultrasonic Inspection.  ASTM E 164.


	3.  Steel Framing.  Inspect and verify compliance with the details shown on the approved Contract Documents.

	G.  Correct deficiencies in structural steel work that independent inspections and laboratory test reports have indicated to be not in compliance with Contract Documents.  Perform additional tests, at Contractor's expense, as necessary to reconfirm an...


	S05_52_13 Pipe and Tube Railings
	PART 1  -  GENERAL
	A.     General. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	A.      Scope of Work. Provide the labor, tools, equipment, and materials necessary to furnish and install the pipe and tube railings in accordance with the plans and specifications.
	B.  This section includes the following:
	1.  Aluminum pipe and tube handrails and railing systems.
	2.  Stainless steel pipe and tube handrails and railing systems.

	A.  Single-Source Responsibility.  Obtain handrails and railing systems of each type and material from a single manufacturer.
	B.  Engineering Responsibility.  Engineer handrails and railing systems by professional engineer legally authorized to practice in jurisdiction where project is located.
	A.     Submit the following in accordance with the Division 1 Submittal Requirements and the requirements within this specification section.
	B.  Submittal Package No. 1 – Product Data and Shop Drawings
	1.  Product data for each type of product specified.
	2.  Shop drawings showing fabrication and installation of handrails and railings including plans, elevations, sections, details of components, and attachments to other units of work.
	a.  Where installed products are indicated to comply with certain design loadings, include structural computations, material properties, and other information needed for structural analysis that has been signed and sealed by a qualified professional e...

	3.  Product test reports from and based on tests performed by qualified independent testing laboratory evidencing compliance of railing components and systems with requirements based on comprehensive testing of current products.
	4.  Test reports from independent testing laboratory evidencing compliance of handrails and railing systems with ASTM E 985.
	5.  Qualification data for firms and persons specified in "Quality Assurance" article to demonstrate their capabilities and experience.  Include list of completed projects with project names, addresses, names of Engineer/Architects and Owners, plus ot...

	A.  Field Measurements
	1.  Where handrails and railings are indicated to fit to other construction, check actual dimensions of other construction by accurate field measurements before fabrication; show recorded measurements on final shop drawings.
	2.  Where field measurements cannot be made without delaying the work, guarantee dimensions and proceed with fabrication of products without field measurements.
	3.  Coordinate other construction to ensure that actual dimensions correspond to guaranteed dimensions.

	A.     In accordance with Section 01 60 00 "Materials and Equipment."
	A.     Definitions in American Society for Testing and Materials (ASTM) E 985 for railing related terms apply to this section.
	A.  General.  In engineering handrail and railing systems to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1.  For Stainless Steel.  American Iron and Steel Institute (AISI) "Stainless Steel Cold-Formed Structural Design Manual."
	2.  For Aluminum.  Aluminum Association (AA) "Specifications for Aluminum Structures."

	B.  Structural Performance of Handrails and Railing Systems.  Design, fabricate, and install handrails and railing systems to withstand the following structural loads without exceeding the allowable design working stress of the materials for handrails...
	1.  Top Rail of Guardrail Systems.  Capable of withstanding the following loads applied as indicated:
	a.  Concentrated load of 200 pounds applied at any point and in any direction.
	b.  Uniform load of 50 pounds per foot applied horizontally at the required guardrail height and a simultaneous uniform load of 100 pounds per foot applied vertically downward at the top of the guardrail.
	c.  Concentrated load need not be assumed to act concurrently with uniform loads.

	2.  Handrails Not Serving as Top Rails.  Capable of withstanding the following loads applied as indicated:
	a.  Concentrated load of 200 pounds applied at any point and in any direction.
	b.  Uniform load of 50 pounds per foot applied in any direction.
	c.  Concentrated and uniform loads need not be assumed to act concurrently.

	3.  Infill Area of Guardrail Systems.  Capable of withstanding a horizontal concentrated load of 200 pounds applied to 1 square foot (sf) at any point in the system including panels, intermediate rails, balusters, or other elements composing the infil...

	C.  Control of Corrosion.  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
	D.  Thermal Movements.  Allow for thermal movement resulting from the following maximum change (range) in ambient temperature of 120 degrees F in the design, fabrication, and installation of handrails and railings to prevent buckling, opening of joint...

	PART 2 - PRODUCTS
	A.     Subject to compliance with requirements, manufacturers offering handrails and railing systems that may be incorporated in the work include but are not limited to the following:
	B.  Aluminum Pipe and Tube Railing Systems
	1.  Blum.  Julius Blum & Co., Inc.
	2.  Braun.  J.G. Braun Co.
	3.  CraneVeyor Corp.
	4.  Moultrie Manufacturing Co.
	5.  Newman Bros., Inc.
	6.  Sterling Factories, Inc.
	7.  Superior Aluminum Products, Inc.
	8.  Wagner.  R & B Wagner, Inc.

	C.  Stainless Steel Pipe and Tube Railing Systems
	1.  Blum.  Julius Blum & Co., Inc.
	2.  CraneVeyor Corp.
	3.  KDI Paragon, Inc.
	4.  Wagner.  R & B Wagner, Inc.

	D.  Steel Pipe and Tube Railing Systems
	1.  Humane Equipment Co.
	2.  Wagner.  R & B Wagner, Inc.

	A.  General.  Provide metal forms and types that comply with requirements of referenced standards and that are free from surface blemishes where exposed to view in the finished unit.  Exposed-to-view surfaces exhibiting pitting, seam marks, roller mar...
	B.  Aluminum.  Alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, with not less than the strength and durability properties of the alloy and temper designated below for each aluminum form required:
	1.  Extruded Bar and Tube.  ASTM B 221, alloy 6063T5/T52.
	2.  Extruded Structural Pipe and Tube.  ASTM B 429, 6063-T5/T52.
	3.  Drawn Seamless Tube.  ASTM B 210, 6063-T832.
	4.  Plate and Sheet.  ASTM B 209, 6061-T6.
	5.  Die and Hand Forgings.  ASTM B 247, 6061-T6.
	6.  Castings.  ASTM B 26, A356-T6.

	C.  Stainless Steel.  Austenitic stainless steel grade and type designated below for each form required:
	1.  Tubing.  ASTM A 554, Grade MT 304.
	2.  Pipe.  ASTM A 312, Grade TP 304.
	3.  Castings.  ASTM A 743, Grade CF 8 or CF 20.
	4.  Plate.  ASTM A 167, Type 304.

	D.  Steel Plates, Shapes, and Bars.  ASTM A 36.
	E.  Gray Iron Castings.  ASTM A 48, Class 30.
	F.  Malleable Iron Castings.  ASTM A 47, Grade 32510.
	G.  Brackets, Flanges, and Anchors.  Cast or formed metal of the same type material and finish as supported rails, unless otherwise indicated.
	2.3  PAINT
	A.  Bituminous Paint.  Cold-applied asphalt mastic complying with SSPC Paint 12 except containing no asbestos fibers.
	B.  Zinc-Chromate Primer.  FS TT-P-645.

	2.4  WELDING MATERIALS, FASTENERS, AND ANCHORS
	A.  Welding Electrodes and Filler Metal.  Provide type and alloy of filler metal and electrodes as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.
	B.  Fasteners for Anchoring Railings to Other Construction.  Select fasteners of the type, grade, and class required to produce connections that are suitable for anchoring railing to other types of construction indicated and capable of withstanding de...
	1.  For aluminum railings, provide fasteners fabricated from Type 304 stainless steel.
	2.  For stainless steel railings, provide fasteners fabricated from Type 304 stainless steel.

	C.  Fasteners for Interconnecting Railing Components
	1.  Use fasteners of same basic metal as the fastened metal, unless otherwise indicated.
	2.  Do not use metals that are corrosive or incompatible with materials joined.
	3.  Provide concealed fasteners for interconnection of handrail and railing components and for their attachment to other work, except where otherwise indicated.
	4.  Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise indicated.

	D.  Cast-in-Place and Post-Installed Anchors in Concrete.  Anchors of type indicated below, fabricated from corrosion resistant materials with capability to sustain, without failure, load imposed within a safety factor of 4, as determined by testing p...
	1.  Cast-in-place anchors.
	2.  Chemical anchors.

	A.  General.  Fabricate handrails and railing systems to comply with requirements indicated for design, dimensions, details, finish, and member sizes, including wall thickness of hollow members, post spacings, and anchorage, but not less than those re...
	B.  Railing Systems
	1.  Preassemble railing systems in shop to greatest extent possible to minimize field splicing and assembly.
	2.  Disassemble units only as necessary for shipping and handling limitations.
	3.  Clearly mark units for reassembly and coordinated installation.
	4.  Use connections that maintain structural value of joined pieces.
	5.  Clearly mark units for reassembly and coordinated installation.

	C.  Form changes in direction of railing members as follows:
	1.  By insertion of prefabricated elbow fittings.
	2.  By radius bends of radius indicated.
	3.  By mitering at elbow bends.
	4.  By bending.
	5.  By any method indicated above, applicable to change of direction involved.

	D.  Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each repetitive configuration required; maintain cylindrical cross section of pipe throughout entire bend without buckling, twisting, cracking, or otherwise d...
	E.  Welded Connections.  Fabricate railing systems and handrails for connection of members by welding.  For connections made during fabrication, weld corners and seams continuously to comply with the following:
	1.  Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2.  Obtain fusion without undercut or overlap.
	3.  Remove welding flux immediately.
	4.  At tee and cross intersections, notch ends of intersecting members to fit contour of pipe to which end is joined and weld all around.
	5.  At exposed connections, finish exposed welds and surfaces smooth and blended so that no roughness shows after finishing and contour of welded surface matches those adjacent.

	F.  Nonwelded Connections
	1.  Fabricate railing systems and handrails for connection of members by means of railing manufacturer's standard concealed mechanical fasteners and fittings unless otherwise indicated.
	2.  Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.
	3.  Fabricate splice joints for field connection using epoxy structural adhesive where this represents manufacturer's standard splicing method.

	G.  Welded Connections for Aluminum Pipe.  Fabricate pipe handrails and railing systems for connection of members by concealed internal welds, which eliminate surface grinding, using manufacturer's standard system of sleeve and socket fittings.
	H.  Brackets, Flanges, Fittings, and Anchors.  Provide manufacturer's standard wall brackets, flanges, miscellaneous fittings, and anchors for interconnection of handrail and railing members to other construction.
	I.  Provide inserts and other anchorage devices for connecting handrails and railing systems to concrete or masonry work.
	1.  Fabricate anchorage devices capable of withstanding loadings imposed by handrails and railing systems.
	2.  Coordinate anchorage devices with supporting structure.

	J.  For removable railing posts, fabricate slip fit sockets from steel pipe whose inside diameter is sized for a close fit with posts and to limit deflection of post without lateral load, measured at top, to not more than 1/12 of post height.
	1.  Provide socket covers designed and fabricated to resist accidental dislodgement.
	2.  Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations indicated.
	3.  Fabricate from same metal as railings.

	K.  Shear and punch metals cleanly and accurately.  Remove burrs from exposed cut edges.
	L.  Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	M.  Cut, reinforce, drill, and tap miscellaneous metal work as indicated to receive finish hardware, screws, and similar items.
	N.  For handrails and railing systems that are exposed to exterior or to moisture from condensation or other sources, provide weepholes or other means for evacuation of entrapped water in hollow sections of railing members.
	O.  Fabricate joints that will be exposed to weather in a manner to exclude water.
	P.  Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.
	Q.  Toe Boards.  Where indicated, provide toe boards at railings around openings and at the edge of open-sided floors and platforms.  Fabricate to dimensions and details indicated for connection to, and centered between, each railing post.
	R.  Fillers.  Provide steel sheet or plate fillers of thickness and size indicated or required to support structural loads of handrails where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wal...
	A.  Comply with National Association of Architectural Metals Manufacturers (NAAMM) "Metal Finishes Manual" for recommendations relative to application and designations of finishes.
	B.  Protect mechanical finishes on exposed surfaces from damage by application of strippable, temporary protective covering prior to shipment.
	C.  Appearance of Finished Work
	1.  Variations in appearance of abutting or adjacent pieces are acceptable if they are within 1/2 of the range of approved samples.
	2.  Noticeable variations in the same piece are not acceptable.
	3.  Variations in appearance of other components are acceptable if they are within range of approved samples and they are assembled or installed to minimize contrast.

	A.  Finish designations prefixed by "AA" conform to the system established by the Aluminum Association for designating aluminum finishes.
	B.  Class I Clear Anodized Finish.  AA-M12C22A41; Anodic Coating:  Class I Architectural, clear film thicker than 0.7 mil complying with AAMA 607.1.
	A.  Remove or blend tool and die marks and stretch lines into finish.
	B.  Grind and polish surfaces to produce uniform directional textured polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.
	C.  180-Grit Polished Finish.  Oil ground, uniform 180-grit textured finish.
	D.  320-Grit Polished Finish.  Oil ground, smooth uniform 320-grit finish.
	E.  Bright, Directional Polish.  AISI No. 4 finish.
	F.  When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.


	PART 3 - EXECUTION
	A.     Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages, such as sleeves, concrete inserts, anchor bolts, and miscellaneous items having integral anchors that are to be embedded in concrete ...
	A.  Fit exposed connections accurately together to form tight, hairline joints.
	B.  Cutting, Fitting, and Placement
	1.  Perform cutting, drilling, and fitting required for installation of handrails and railings.
	2.  Set handrails and railings accurately in location, alignment, and elevation, measured from established lines and levels and free from rack.
	3.  Do not weld, cut, or abrade surfaces of handrails and railing components that have been coated or finished after fabrication and are intended for field connection by mechanical or other means without further cutting or fitting.
	4.  Set posts plumb within a tolerance of 1/4 inch in 12 feet.
	5.  Align rails so that variations from level for horizontal members and from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

	C.  Field Welding.  Comply with the following requirements:
	1.  Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2.  Obtain fusion without undercut or overlap.
	3.  Remove welding flux immediately.
	4.  At exposed connections, finish exposed welds and surfaces smooth and blended so that no roughness shows after finishing and contour of welded surface matches those adjacent.

	D.  Corrosion Protection.  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint or zinc chromate primer.
	E.  Fastening to In-Place Construction.  Provide anchorage devices and fasteners where necessary for securing handrails and railings to in-place construction.
	A.  Adjust handrails and railing systems prior to anchoring to ensure matching alignment at abutting joints.  Space posts at interval indicated but not less than that required by design loadings.
	B.  Cover anchorage joint with a round steel flange welded to post after placement of anchoring material.
	C.  Leave anchorage joint exposed, wipe off surplus anchoring material, and leave 1/8 inch buildup, sloped away from post.  For installations exposed on exterior or to flow of water, seal anchoring material to comply with grout manufacturer's directions.
	D.  Anchor posts to metal surfaces with oval flanges, angle type or floor type as required by conditions, connected to posts and to metal supporting members as follows:
	1.  For stainless steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.
	2.  For aluminum pipe railings, attach posts as indicated using manufacturer's standard fittings designed and engineered for this purpose.

	A.  Nonwelded Connections
	1.  Use manufacturer's standard mechanical or adhesive joints for permanently connecting railing components.
	2.  Use wood blocks and padding to prevent damage to railing members and fittings.
	3.  Seal recessed holes of exposed locking screws with plastic filler cement colored to match finish of handrails and railing systems.

	B.  Welded Connections.  Use fully welded joints for permanently connecting railing components by welding.  Cope or butt components to provide 100 percent contact or use manufacturer's standard fittings designed for this purpose.
	C.  Expansion Joints.  Install expansion joints at locations indicated but not further apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches beyond joint on either side; fasten internal sleeve secu...
	A.  Anchor rail ends into concrete and masonry with round flanges connected to rail ends and anchored into wall construction with post installed anchors and bolts.
	B.  Anchor rail ends to metal surfaces with oval or round flanges.
	1.  Weld flanges to rail ends.
	2.  Connect flanges to rail ends using nonwelded connections.
	3.  Bolt flanges to metal surfaces.

	C.  Install removable railing sections where indicated in slip fit metal sockets cast into concrete.  Accurately locate sockets to match post spacing.
	A.  Attach handrails to wall with wall brackets and end fittings.  Provide bracket with not less than 1-1/2 inch clearance from inside face of handrail and finished wall surface.
	B.  Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	C.  Secure wall brackets and wall return fittings to building construction as follows:
	1.  Use type of bracket with flange tapped for concealed anchorage to threaded hanger bolt.
	2.  Use type of bracket with predrilled hole for exposed bolt anchorage.
	3.  For concrete and solid masonry anchorage, use drilled-in expansion shield and either concealed hanger bolt or exposed lag bolt, as applicable.
	4.  For hollow masonry anchorage, use toggle bolts with square heads.
	5.  For wood stud partitions, use lag bolts set into wood backing between studs. Coordinate with stud installations for accurate location of backing members.
	6.  For steel framed gypsum board assemblies, fasten brackets directly to steel framing or concealed anchors using self-tapping screws of size and type required to support structural loads.

	D.  Mount handrails only on completed walls.  Do not support handrails temporarily by any means not satisfying structural performance requirements.
	A.  Touch-Up Painting.  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with same material.
	B.  Clean aluminum and stainless steel by washing thoroughly with clean water and soap, following by rinsing with clean water.
	A.  Protect finishes of railing systems and handrails from damage during construction period by use of temporary protective coverings approved by railing manufacturer. Remove protective covering at time of Substantial Completion.
	B.  Restore finishes damaged during installation and construction period so that no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit or provide ne...


	S09_90_00 Painting
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  This section includes surface preparation, painting, and finishing of exposed interior and exterior surfaces.  Surface preparation, priming, and finish coats specified in this section are in addition to shop priming and surface tre...
	B.  Definitions.  "Paint" includes coating systems materials, primers, emulsions, enamels, stains, sealers and fillers, and other applied materials whether used as prime, intermediate, or finish coats.
	A.  Standards.  Ensure that material and workmanship are in accordance with the following standards as referenced herein:
	1.  SSPC – The Society for Protective Coatings.
	2.  Corps of Engineers.
	3.  NSF – NSF International.
	4.  ICRI – International Concrete Repair Institute.
	5.  ASTM – American Society for Testing and Materials.
	6.   NACE – National Association of Corrosion Engineering.
	7.  NAPF – National Association of Pipe Fabricators, Inc.

	B.  Single Source Responsibility.  Provide primers, coats, and finish coats from the same manufacturer.
	C.  Compatibility of Work
	1.  Review other sections in which primers are provided to ensure compatibility of the total systems for various substrates.
	2.  On request, furnish information on characteristics of finish materials to ensure use of compatible primers.
	3.  Notify the Engineer/Architect of problems anticipated using the materials specified.

	A.  General
	1.  Submit all submittals in accordance with the Division 1 Submittal Requirements and this specification section.

	B.  Submittal Package No. 1 – Product Data
	1.  Product Data.
	a.  Submit manufacturer's technical information, label analysis, and application instructions for each material proposed for use.
	b.  List each material and cross-reference the specific coating, finish system, and application.
	c.  Identify each material by the manufacturer's catalog number and general classification.


	C.  Submittal Package No. 2 – Color Charts
	1.  Samples.  Submit manufacturer's color charts for Owner's use.

	A.  Environmental Conditions
	1.  Climatic.
	a.  Apply water-based paints only when the temperature of surfaces to be painted and surrounding air temperatures are between 40 degrees F and 90 degrees F.
	b.  Apply solvent thinned paints only when the temperature of surfaces to be painted and surrounding air temperatures are between 45 degrees F and 95 degrees F.
	c.  Do not apply paint:
	1)  In precipitation or fog of any kind.
	2)  When the relative humidity exceeds 85 percent.
	3)  At surface temperatures less than 5 degrees F. above the dew point.
	4)  To damp or wet surfaces.

	d.  When approved, continue painting during inclement weather if surfaces and areas to be painted are enclosed and heated within temperature limits specified by the manufacturer during application and drying periods.

	2.   Ventilation.
	a.  Be responsible for maintaining adequate ventilation, temperature, and humidity control in all areas where paint is being applied, drying, or curing.
	1)  "Adequate" ventilation, temperature, and humidity levels are considered to be those required by regulatory agencies and guidelines, the paint manufacturer's product application data, the requirements of this section, and the Owner's Representative.



	B.  Warning Signs
	1.  Provide and display prominent warning signs indicating "WARNING - PAINTING AND ABRASIVE BLASTING WORK UNDERWAY" throughout the job site wherever surface preparation or painting operations are being performed.
	a.  These signs shall be no less than 3 inches x 3 inches in size, and placed at clearly visible locations near all points of access by person or vehicle to the work area(s).


	A.  Delivery.  Deliver materials to the job site in the manufacturer's original, unopened containers bearing a label from the manufacturer that includes the following:
	1.  Product name or title of material.
	2.  Product description (generic classification or binder type).
	3.  Federal Specification number, if applicable.
	4.  Manufacturer's stock number and date of manufacture.
	5.  Contents by volume, for pigment and vehicle constituents.
	6.  Thinning and application instructions.
	7.  Color name and number.
	8.  Manufacturer's name.

	B.  Storage
	1.  Store materials not in use in tightly covered containers in a well ventilated area at a minimum ambient temperature of 45 degrees F.
	2.  Keep storage area in a clean condition, free of foreign materials and residue.
	3.  Store clean rags in a metal container with a tight-fitting cover.
	4.  Remove oily rags and waste daily.

	C.  Handling.  Take necessary measures to ensure that workers and work areas are protected from fire and health hazards resulting from handling, mixing, and application.

	PART 2 -  PRODUCTS
	A.     Use products of the manufacturers listed in the painting schedule.  For “Or Equals”, submit complete documentation demonstrating proposed system meets or exceeds specified system.  Submit any potential substitutes according to Section 00 70 00 ...
	A.  Minimum 2 inches wide, self-sticking.
	B.  Meets ASTM B 946.
	C.  5-mil minimum thickness.
	D.   Label text heights shall be sized as follows:
	E.   Approved Manufacturers
	1.  W. H. Brady Company.
	2.   Seton Identification Products.
	3.  Or equal.

	A.     Use only the recommended products of the manufacturer furnishing the paint.
	A.     All colors not specified will be selected by the Owner.  Where multiple coats are specified, shade-tint each coat of paint for visual inspection of the number of coats applied.
	A.     Coatings in contact with potable water shall meet NSF Standard 61 and shall be listed by NSF.

	PART 3 -  EXECUTION
	A.  Compliance
	1.  Examine substrates and conditions for compliance with paint application requirements.
	2.  Correct unsatisfactory conditions before painting.
	3.  Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within a particular area.
	4.  If any surface to be finished cannot be put in proper condition, notify the Engineer/Architect immediately in writing or assume full responsibility for failure to do so and correct any unsatisfactory work.

	A.  General Procedures
	1.  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and similar items in place that are not to be painted, or protect them before surface preparation and painting.
	2.  Remove these items if necessary for complete painting of the items and adjacent surfaces.
	3.  Following completion of painting operations in each space or area, reinstall items by workers skilled in the trades involved.
	4.  All surfaces must be clean, dry, and free of oil, grease, chalk, and other containments.
	5.  Schedule cleaning and painting so that dust and other contaminants from the cleaning process will not fall on wet paint.

	B.  Surface Preparation.  Clean and prepare surfaces to be painted in accordance with the manufacturer's instructions for each particular substrate condition and as specified.
	1.  Provide barrier coats over incompatible primers or remove and reprime.
	2.  Cementitious Materials.  Prepare concrete, concrete masonry block, cement plaster, and mineral fiber reinforced cement panel surfaces to be painted.
	a.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.
	b.  Roughen as required to remove glaze.
	c.  If hardeners or sealers have been used to improve curing, use mechanical methods of surface preparation.
	d.  Use abrasive blast cleaning methods according to SSPC-SP13/NACE 6, ICRI CSP 2-3 to prepare concrete unless an alternate method is approved.
	e.   Prepare all concrete surfaces designated chemical resistant per ICRI CSP 3-5 minimum with all bugholes opened and filled with an epoxy surfacer (Paint Code F in the Schedule).
	f.  Determine alkalinity and moisture content of surfaces by performing appropriate tests.
	1)  If surfaces are sufficiently alkaline to cause blistering and burning of finish paint, correct this condition before application.
	2)  Do not paint surfaces where moisture content exceeds the manufacturer's recommendations.


	3.  Wood.
	a.  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and sandpaper, as required.
	b.  Sand surfaces smooth which are exposed to view and remove dust when finished.
	c.  Scrape and clean small, dry, seasoned knots and apply a thin coat of white shellac or other recommended knot sealer before application of primer.
	d.  After priming, fill holes and imperfections in finish surfaces with putty or plastic wood filler.  Sand smooth when dried.

	4.  Ferrous Metals.  Clean nongalvanized ferrous metal surfaces; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning methods that comply with SSPC-SP1/SP2/SP3.
	a.  Blast steel surfaces that will be submerged in accordance with requirements of SSPC Specification SSPC-SP 10, near white blast cleaning.  Maintain a minimum 2-mil profile.
	b.   Abrasive-blast-clean non-submerged steel per SSPC-SP 6, Commercial Blast Cleaning creating a minimum 1.5-mil profile.
	c.  Brush off blast cleaned (SSPC-SP 7, Brush-Off Blast Cleaning) epoxy shop-primed surfaces that will be submerged and have not been painted for 60 days or longer before application of the intermediate and finish coats.
	d.  Blast ductile iron surfaces in accordance with requirements of NAPF 500 Abrasive Blast Cleaning.
	e.  Touch up bare areas and prime coats that have been damaged. Surface preparation shall be the same as the original surface preparation.  Touch up with the same primer as the shop coat.
	f.  Prime all surfaces blast-cleaned on the same day or before rusting or soiling occurs.

	5.  Plastic.  Clean surface and sand uniformly to resemble 80-100 grit sandpaper.
	6.  Existing Epoxy Finishes.  Thoroughly and uniformly sand or otherwise abrade prior to recoating.

	C.  Materials Preparation.  Carefully mix and prepare paint materials in accordance with manufacturer's directions.
	1.  Maintain containers used in mixing and application of paint in a clean condition, free of foreign materials and residue.
	2.  Stir material before application to produce a mixture of uniform density; stir as required during application.
	3.  Do not stir surface film into material. Remove film and, if necessary, strain material before using.
	4.  Use only thinners approved by the paint manufacturer, and only within recommended limits.

	A.  Requirements
	1.  Apply paint in accordance with manufacturer's directions.  Use applicators and techniques best suited for substrate and type of material being applied.
	2.  Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to formation of a durable paint film.
	a.  Paint colors, surface treatments, and finishes are indicated in Part 4 of this section.
	b.  Provide finish coats that are compatible with primers used.
	c.  Apply additional coats when undercoats, stains, or other conditions show through final coat of paint until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that surfaces, including edges, corners, crevices,...
	d.  Grind all 90 degree angles of carbon steel and apply a stripe coat of the specified primer.


	B.  Special Techniques/Requirements
	1.  Do not permit spraying unless approved in writing.
	2.  Ensure that the application, drying time between coats, and mixing are in accordance with the recommendations of the manufacturer.
	3.  Protect all areas from damage by equipment, materials, spatterings, drippings, and overspray.  Take particular care to prevent staining of concrete.  Immediately remove all spattering, dripping, and overspray.  Paint or repaint any area discolored...
	4.  Prior to installation, finish-paint all surfaces inaccessible after installation.

	A.  Color Coding.  Paint and mark according to function all exposed piping as specified in Part 4 of this section, and as required by 30 TAC 217.329.
	B.  Banding.  Band all exposed piping as specified in Part 4 of this section.  Space banding as directed, but not greater than 10 feet apart with a minimum of one group of bands between fittings.
	C.  Flow Arrows.  Provide arrows indicating flow direction on all exposed piping.
	D.   Labeling.  Label all exposed piping with the function of the pipe.  Apply labeling on any single run of pipe before any tees or elbows, but not greater than 20 feet on center.
	A.  The Owner reserves the right to invoke the following test procedure at any time and as often as desired during the period when paint is being applied.
	1.  The Owner will engage the services of an independent testing agency to sample the paint material being used.  Samples of material delivered to the project will be taken, identified, sealed, and certified in the presence of the Contractor.
	2.  If test results show material being used does not comply with the published manufacturer’s specifications for that paint system:
	a.  Stop painting.
	b.  Remove noncomplying paint.
	c.  Pay for testing.
	d.  Repaint surfaces coated with rejected paint.
	e.  Remove rejected paint from previously painted surfaces if, upon repainting with specified paint, the two coatings are incompatible.


	B.  The Owner reserves the right to check the minimum dry mil thickness per coat (MDMTPC) at any time following application.  Repaint areas not meeting minimum requirements.
	C.   Provide a 10 feet x 10 feet mock-up of each specified system, including surface preparation and finish color. The mock-up may remain as part of the completed project.  Proceed with the rest of the paint application when authorized to proceed in w...
	A.  Cover.  Protect work of other trades, whether to be painted or not, against damage by painting.  Correct damage in an acceptable manner by cleaning, repairing or replacing, and repainting.
	B.   Signs
	1.  Provide "wet paint" signs to protect newly painted finishes.
	2.  Remove temporary protective wrappings provided by others for protection of their work after completion of painting operations.
	3.  At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.
	4.  Remove all "Wet Paint" signs and other warning signs utilized during installation and curing.

	A.  Visual.  The Contractor, Owner, and Engineer/Architect will visually review the painting for completion, colors, finish, and uniformity before acceptance by Owner.

	PART 4 -  SCHEDULE
	A.  Dry Film Thickness Per Coat.  DFT is the acronym for this term in the following schedules.  Do not exceed the manufacturer's recommended maximum dry film thickness per coat.
	B.  New Work.  Paint all new surfaces according to paragraph 4.2.
	C.  Existing Areas
	1.  Compatibility Test.  Before painting, patch test all areas for compatibility of new paint with existing and notify the Engineer/Architect of any incompatibility.
	2.  Adhesion Test.  Before painting, perform the tests per ASTM D 3359, Methods A and/or B, followed by a report detailing the system tested, their results, and any recommended changes to the specified system.
	3.  Disturbed Areas.
	a.  Paint all surfaces of existing areas disturbed due to tie-ins, closing of openings, cutting new openings, rerouting of pipe, relocating or removal of equipment, and other related work as specified herein.
	b.  Color match existing surface and paint to lap existing by not less than 3 inches.


	D.  Coding and Banding.  When exposed, color code and band the following piping, fittings, and valves with the specified colors:


	S13 07 19 Piping Insulation
	S13_00_50 Fiberglass Weirs and Baffles
	SECTION 22 07 19

	S26_00_01
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 01 31 19, "Project Meetings."
	2.  Section 01 33 00, "Submittals."
	3.  Section 01 50 00, "Temporary Construction Facilities."
	4.  Section 01 60 00, "Materials and Equipment."
	5.  Section 01 79 00, "Start-up, Demonstration, and Training."
	6.  Section 26 00 02, "Basic Electrical Materials and Methods."

	A.  Scope of Work.  Provide the labor, tools, equipment, and materials necessary to implement the following general administrative and procedural requirements in accordance with the plans and as specified herein.
	B.  Extent of Work.  Work under this Contract consists of furnishing, installing, testing, and guaranteeing of complete electrical systems as shown on the drawings and as specified in Division 26.  Connect and place all wired equipment in proper worki...
	1.  Division 26 includes all 3-phase power for plant equipment provided under Divisions 40 and 44.  The instrumentation and control system as specified in Division 40 wiring and interior raceways is not work of Division 26.  Exterior raceways for the ...
	2.  No generalities regarding the coordination of work with the work of Divisions other than 40 and 44 can be made.  See the plans for the extent of these requirements for Division 26 work.

	C.  Temporary Utilities.  Temporary utilities and connections include the following:
	1.  Engage the local utility company for temporary electric service.
	2.  Temporary telephones for the Engineer/Architect's field office.
	3.  Temporary lighting to provide adequate illumination of work areas and security.
	4.  Temporary power and connections to maintain existing equipment in operation and to permit operation of new equipment as construction progresses.
	5.  The monthly construction power cost shall be shared by each Contractor in proportion to use.

	A.  Codes and Standards.  Perform all work in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	1.  All work shall be installed in full accordance with the latest edition of the National Electrical Code (NEC) as prepared and published by the National Fire Protection Association (NFPA) and any applicable local or state codes.  All electrical equi...
	2.  Comply with the requirements of NFPA Code 241 "Standards for Safeguarding Construction, Alteration, and Demolition Operations," the American National Standards Institute (ANSI) A10 Series standards for "Safety Requirements for Construction and Dem...

	B.  Permits and Regulations.  Obtain all permits and inspections required by laws, ordinances, rules, regulations, and public authority having jurisdiction; obtain certificates of such inspections and submit same; and pay all fees, charges, and expens...
	A.  General.  Follow the procedures specified in Section 01 33 00, "Submittals," and in addition, prepare and submit a complete submittal list.  The submittal list shall include all submittal items covered in the Division 26 specification sections.  I...
	B.  Shop Drawings.  Submit shop drawings for review for compliance with the Contract Documents.  Shop drawings shall identify the specific equipment and material being supplied; the location on the project where it is to be used; the quantity being su...
	1.  Increase, by the quantity listed below, the number of electrical-related shop drawings, product data, and samples submitted, to allow for distribution plus two copies of each submittal which will be retained by the Engineer/Architect.
	a.  Shop Drawings - Initial Submittal.  One additional blue or black line print.
	b.  Shop Drawings - Final Submittal.  One additional blue or black line print.
	c.  Product Data.  One additional copy of each item.
	d.  Samples.  One additional for each item.


	C.  Permits and Easements.  Submit copies of reports, permits, and easements necessary for installation, use, and operation.
	D.  Test Reports.  Submit copies of reports of tests, inspections, and meter readings as specified.  Tests, inspections, and meter readings shall be performed using the Contractor's temporary power source unless otherwise specified.
	E.  Coordination Drawings
	1.  Prepare and submit prior to commencing such work coordination drawings in accordance with Division 1 section "Project Coordination" to a scale of 1/4" = 1'-0" or larger; detailing major elements, components, and systems of electrical equipment and...
	a.  Indicate the proposed locations of major raceway systems, equipment, and materials.  Include the following:
	1)  Clearances for servicing equipment, including space for equipment disassembly required for periodic maintenance.
	2)  Exterior wall and foundation penetrations.
	3)  Fire rated wall and floor penetrations.
	4)  Equipment connections and support details.  Demonstrate evidence of dimensional coordination.
	5)  Sizes and location of concrete pads and bases.

	b.  Indicate scheduling, sequencing, movement, and positioning of large equipment into the building during construction.
	c.  Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.


	F.  Operation and Maintenance Manuals
	1.  Prepare maintenance manuals in accordance with Section 01 79 00, "Start-up, Demonstration, and Training". Compile and assemble the operation and maintenance data of equipment specified in Division 26 into a separate set of vinyl covered three ring...
	2.  In addition to the requirements specified in Division 1, include the following information for equipment items:
	a.  Description of function, normal operating characteristics and limitations, performance curves, engineering data and tests, and complete nomenclature and commercial numbers of replacement parts.
	b.  Manufacturer's printed operating procedures to include start-up, break-in, and routine and normal operating instructions; regulation, control, stopping, shutdown, and emergency instructions; and summer and winter operating instructions.
	c.  Maintenance procedures for routine preventative maintenance and troubleshooting; disassembly, repair, and reassembly; aligning and adjusting instructions.
	d.  Servicing instructions and lubrication charts and schedules.
	e.  Spare parts list as required by individual Division 26 sections.


	A.  Coordination.  Coordinate with other trades to prevent delays, omissions, or errors.
	B.  Scheduling.  It is mandatory that the facility be maintained in operation during construction and that periods of shutdown due to "line changeovers," etc., are held to a minimum.  These outages must be scheduled with and have the concurrence of th...
	C.  Controls and Wiring.  Furnish and install controls and wiring as specified under the electrical contract based on the ratings and horsepowers shown on the plans.  The general, heating, ventilating, and air conditioning (HVAC), and plumbing contrac...
	D.  Controls and Wiring.  Verify the rating and the horsepower of the equipment you propose to furnish and provide for any necessary electrical changes to accommodate the equipment furnished at no change in contract price.
	A.  Delivery.  Deliver products to the project identified with names, model numbers, types, grades, compliance labels, and other information needed for identification.
	A.  General.  Compile and assemble the warranties specified in Division 26 into a separate set of vinyl-covered three-ring binders, tabulated and indexed for easy reference.
	1.  Provide complete warranty information for each item.  Information to include:
	a.  Product or equipment list.
	b.  Date of beginning of warranty or bond.
	c.  Duration of warranty or bond.
	d.  Names, addresses, and telephone numbers and procedures for filing a claim and obtaining warranty services.


	A.  Finished Areas.  In general, areas with carpet or tile floors, lay-in or fixed ceiling tile, special architectural ceiling treatment, or tiled, plastered, or paneled walls shall be considered finished areas.
	B.  Interior.  For the purposes of this specification, interior is any area within the boundaries of the foundation of any building or within the superstructure of other structures not classified as a building.
	C.   Hazardous (Classified) Areas.  Hazardous (classified) areas are designated on the drawings in conformance with the NEC.  All equipment and the installation shall conform to requirements for installation in the designated hazardous area as describ...
	A.  General.  Provide three copies of a written, detailed, documented selective power distribution system report showing fault currents available using log-log graphical representation.  The report shall be stamped by a Registered Professional Electri...
	1.  Overall system description and diagrams.
	2.  System selectivity under fault and other overload conditions.
	3.  Ground fault system operation and selectivity.
	4.  Tabularized ratings and settings of protection devices verified by electrical testing to ensure coordination and selectivity.
	a.  Momentary and interrupting ratings.
	b.  Relays and shunt trip devices.
	c.  Fuses.
	d.  Circuit breakers.

	5.  Calculated fault currents for at least one feeder/branch circuit from each motor control center and between each switchboard, switchgear, and motor control center.
	6.  Equipment and conductor damage curves.
	7.  Pick up and time current characteristics.
	8.  Short circuit data.
	9.  Detailed description of test procedures.
	10.  Design calculations.
	11.  Description of compatibility with the existing system.


	PART 2 - PRODUCTS
	A.  General.  Provide new materials and equipment for temporary services and facilities; if acceptable, you may use used materials and equipment that are undamaged.  Provide materials and equipment that are suitable for the intended use.
	1.  Provide weathertight, grounded temporary electrical distribution system, with ground fault circuit interrupters and ground fault interrupter features of proper types, sizes, electrical ratings, and characteristics to fulfill project requirements. ...
	2.  Provide circuits of proper sizes, characteristics, and ratings for each use indicated.  Provide rigid steel conduit to protect wiring on grade, floors, decks, or other areas exposed to possible damage.  Provide 20 ampere, four gang receptacle outl...
	3.  Provide general service incandescent lamps of wattage required for adequate illumination.  Protect lamps with guard cages or tempered glass enclosures, where exposed to breakage.  Provide exterior type fixtures where exposed to weather or moisture...


	PART 3 - EXECUTION
	A.  General.  Sequence, coordinate, and integrate the various elements of electrical systems, materials, and equipment.  Comply with the following requirements:
	1.  Coordinate electrical systems, equipment, and materials installation with other building components.
	2.  Verify all dimensions by field measurements.
	3.  Arrange for chases, slots, and openings in other building components during progress of construction, to allow for electrical installations.

	A.  Rough-In
	1.  Verify final locations for rough-ins with field measurements and with the requirements of the actual equipment to be connected.
	2.  Refer to equipment specifications specified elsewhere for rough-in requirements.

	B.   Coordination
	1.  Coordinate the installation of required supporting devices and sleeves to be set in poured-in-place concrete or supported from or on other structural components, as they are constructed.
	2.  Coordinate connection of electrical systems with exterior underground and overhead utilities and services.  Comply with requirements of governing regulations, franchised service companies, and controlling agencies. Provide required connection for ...
	3.  Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient flow of the work.  Give particular attention to large equipment requiring positioning prior to closing in the building and equipment which must b...

	C.  Clearance.  Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment to provide the maximum headroom possible.
	A.  General.  Install systems, materials, and equipment to conform with submittal data, including coordination drawings, to greatest extent possible.  Conform to arrangements indicated by the Contract Documents, recognizing that portions of the work a...
	1.  Install systems, materials, and equipment level and plumb, parallel and perpendicular to other building systems and components, where installed exposed in finished spaces.
	2.  Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of equipment components.  As much as practical, connect equipment for ease of disconnecting, with minimum of interference with other installations.
	3.  Install systems, materials, and equipment giving right-of-way priority to systems required to be installed at a specified slope.

	B.  Temporary Electric.  Provide temporary electric.  Use qualified tradesman for installation.  Locate temporary services and facilities where they will serve the project adequately and result in minimum interference with the work.  Connect the servi...
	A.  General.  Perform cutting and patching in accordance with the General Conditions and the following requirements:
	1.  Perform cutting, fitting, and patching of electrical equipment and materials required to:
	a.  Uncover work to provide for installation of ill-timed work.
	b.  Remove and replace defective work.
	c.  Remove and replace work not conforming to requirements of the Contract Documents.
	d.  Remove samples of installed work as specified for testing.
	e.  Install equipment and materials in existing structures.
	f.  Upon written instructions from the Engineer/Architect, uncover and restore work to provide for the Engineer/Architect observation of concealed work.

	2.  Cut, remove, and legally dispose of selected electrical equipment, components, and materials as indicated, including, but not limited to, removal of electrical items indicated to be removed and items made obsolete by the new work.  Existing electr...
	3.  Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be removed.
	4.  Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust and dirt to adjacent areas.
	5.  Patch new or existing finished surfaces or building components which are disturbed by electrical installations.  Use new matching materials.

	B.  Openings, Penetrations, and Inserts.  Provide all openings required for the work.  Make penetrations through walls and floors by core drilling.  Seal openings after the installation of raceways, wire, or cable as specified in Section 26 05 29.
	1.  Core drill with the required size drill.  Visually inspect the opposite side of the wall or the floor prior to drilling to verify that utilities and other in-place items will not be damaged by drilling operations.  Rope off areas on the floor belo...
	2.  Drilled penetrations shall be of adequate size to permit installation of seals in the space between penetrating items and core sides, and the spaces between penetrating items.
	3.  All chases, sleeves, inserts for hangers, supports, and fastenings should be located in advance of new construction in order to minimize interferences.

	A.  Existing Conduit Location
	1.  In existing structures at this project, there is electrical conduit embedded in concrete.  Attempt to locate and mark the existence of any conduit embedded in areas where, as part of this Contract, the concrete is to be drilled or cut into for any...
	2.  Use every available means possible to attempt to locate existing conduit. Whenever a hole is to be cut into an existing slab, wall, or other structural concrete, X-ray that area prior to drilling to show the locations of conduits.

	B.  Removal and Relocation of Existing Electrical Apparatus
	1.  Remove and store or relocate all existing electrical apparatus as shown on the drawings, as specified herein, or as necessary for the completion of this Contract except where specifically called for to be included under another section of the Cont...
	2.  Where existing electrical equipment, including lighting fixtures, is shown to be removed, remove the existing branch wiring.
	a.  Wiring removal shall extend to the branch disconnect or to the next piece of utilization equipment.
	b.  Where new or existing equipment is to be reinstalled, the wiring shall be temporarily terminated.

	3.  Where part of the existing equipment on a branch circuit is to be disconnected, the circuit shall be de-energized only long enough to disconnect the equipment and terminate the wiring that is to remain.
	4.  All equipment and major lengths of wiring retired and removed shall remain the property of the Owner unless shown or directed otherwise and shall be placed in storage on the site by the Contractor where ordered.
	5.  When pumps, motors, or other apparatus are being removed under other sections of this Contract, all electrical wiring, conduit, boxes, and related equipment shall be completely removed under Division 26.
	6.  Removal of all equipment shall include the removal of all accessories incidental to the major units.  Where wiring is removed from conduit and boxes, the accessible conduit and boxes shall also be removed.
	7.  When the Contract is complete, no piece of electrical equipment shall remain installed that is not in service unless otherwise ordered.
	8.  Where electrical conduit, boxes, or appurtenances are embedded in walls or slabs, and wires, wiring devices, fixtures, or other apparatus is removed from these embedded items, the conduits shall be cut off flush with the surface and plugged with m...
	9.  Electrical equipment or components, supported by materials or equipment being removed under this or other Divisions in this Contract, shall be temporarily supported during the demolition process and then properly and permanently resupported prior ...
	10.  Any electrical equipment or components damaged during the performance of this Contract shall be replaced or repaired to a "like new" condition in accordance with the requirements of this Division.

	A.  General.  When all work is completed and has been tested and accepted by the Engineer/Architect, clean all light fixtures, equipment, and exposed surfaces that have been directly affected by this work.  At all times keep the premises in a neat and...
	A.  General.  Perform a 30-day operational demonstration of the complete electrical system.  Do not begin the 30-day operational demonstration until all field tests are completed and all problems and defects encountered during the field test have been...
	B.  System Acceptance.  System acceptance shall not occur until the entire electrical system has performed as a functioning unit continuously for 30 consecutive days.  Failure of any component or required feature shall require a restart of the 30-day ...
	C.  Staffing.  Provide the services of qualified service technician for the duration of the 30-day operational demonstration.  The service technician shall be on call 24 hours per day, 7 days a week.


	S26_00_02
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 02 41 00, "Demolition."
	2.  Section 26 00 01, "Basic Electrical Requirements."

	A.  General.  Provide the labor, tools, equipment, and materials necessary to provide basic electrical materials in accordance with the plans and as specified herein.
	B.  Applications.  This section includes limited scope general construction materials and methods for application with electrical installations as follows:
	1.  Excavation for underground utilities and services, including underground raceways, vaults, and equipment.
	2.  Miscellaneous metals for support of electrical materials and equipment.
	3.  Wood grounds, nailers, blocking, fasteners, and anchorage for support of electrical materials and equipment.
	4.  Concrete used for outdoor equipment pads, pole base foundations, pipe supports, and housekeeping pads for all floor-mounted equipment including but not limited to motor control centers, switchboards, and transformers, and freestanding motor contro...

	A.  Codes and Standards.  Perform all work associated with basic electrical materials in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.  Where provisions of...
	1.  American Institute of Steel Construction (AISC) "Specifications for the Design, Fabrication, and Erection of Structural Steel for Buildings."
	2.  American Welding Society (AWS) D1.1 "Structural Welding Code - Steel."
	3.  National Electrical Code (NEC).

	B.  Qualifications
	1.  Installer Qualifications.  Engage an experienced installer (Journeyman or above) for the installation.
	2.  Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural Welding Code - Steel."
	a.  Certify that each welder has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone recertification.


	A.  Shop Drawings.  Shop drawings detailing fabrication and installation for metal fabrications and wood supports, and anchorage for electrical materials and equipment.
	B.  Certificates.  Welder certificates, signed by Contractor, certifying that welders comply with requirements specified under "Quality Assurance" article of this section.
	A.  Coordination.  Coordinate with other trades to prevent delays, omissions, or errors.
	A.  Storage and Handling.  Store and handle materials in compliance with the manufacturer's recommendations to prevent their deterioration and damage.

	PART 2 -  PRODUCTS
	A.  Miscellaneous Metals and Reinforcing Materials
	1.  Provide steel plates, shapes, bars, and bar grating conforming to American Society for Testing and Materials (ASTM) A 36.
	2.  Provide cold formed steel tubing conforming to ASTM A 500.
	3.  Provide hot rolled steel tubing conforming to ASTM A 501.
	4.  Provide steel pipe conforming to ASTM A 53, Schedule 40, welded.
	5.  Provide nonshrink, nonmetallic grout which is premixed, factory packaged, nonstaining, noncorrosive, nongaseous grout, recommended for interior and exterior applications.
	6.  Provide fasteners which are zinc-coated, type, grade, and class as required.
	7.  Provide deformed reinforcing bars conforming to ASTM A 615, Grade 40 or 60, unless otherwise indicated.
	8.  Provide reinforcing materials with size and placement as shown on the plans.
	9.  Provide welded wire fabric conforming to ASTM A 185.

	B.  Miscellaneous Lumber
	1.  Provide framing materials which are Standard Grade, light framing size lumber of any species.  Number 3 Common or Standard Grade boards complying with West Coast Lumber Inspection Bureau (WCLIB) or American Wood Preservers Association (AWPA) rules...
	2.  Provide construction panels which are plywood panels; American Plywood Association (APA) C-D PLUGGED INT, with exterior glue; thickness as indicated, or if not indicated, not less than 15/32 inch.

	C.  Concrete
	1.  Provide concrete as specified in Section 03 30 00, "Cast-in-Place Concrete."


	PART 3 - EXECUTION
	A.  General.  Prior to all work of this section, carefully inspect the installed work of all other trades and verify that all such work is complete to the point where this installation may properly commence.
	1.  Field-verify all locations and dimensions to ensure that the equipment will be properly located, readily accessible, and installed in accordance with all pertinent codes and regulations, the Contract Documents, and the referenced standards.
	2.  The work shall be carefully laid out in advance, and where cutting, drilling, etc., of floors, walls, ceilings, or other surfaces is necessary for the proper installation, this work shall be carefully done, and any damage to building, piping, or e...
	3.  In the event any discrepancies are discovered, immediately notify the Engineer/Architect in writing.  Do not proceed with installation in areas of discrepancy until all such discrepancies have been fully resolved.

	A.  Erection of Metal Supports and Anchorage
	1.  Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	2.  Provide field welding which complies with AWS "Structural Welding Code."

	B.  Erection of Wood Supports and Anchorage
	1.  Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	2.  Select fastener sizes that will not penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections between members.  Install fasteners without splitting wood members.
	3.  Attach to substrates as required to support applied loads.

	A.  Concrete.  Install concrete in accordance the plans and as specified herein.
	1.  Strength, Spacing, and Placement of Equipment Housekeeping Pads.  Provide a housekeeping pad for all floor mounted equipment unless noted otherwise. Fabricate pad as follows:
	a.  Coordinate size of housekeeping pad with actual equipment provided. Fabricate base 4 inches larger in both directions than the overall dimensions of the supported equipment.
	b.  Form concrete pads with framing lumber with form release compounds.  Provide 1-inch chamfer on top edge and corners of pad.
	c.  Install reinforcing bars and place anchor bolts and sleeves to facilitate securing equipment.
	END OF SECTION




	S26_05_12
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 26 00 01, "Basic Electrical Requirements."
	2.  Section 26 00 02, "Basic Electrical Materials and Methods."
	3.  Section 26 05 23, "Communication and Signal Cables."
	4.  Section 26 05 34, "Cabinets, Boxes, and Fittings."

	A.  General.  Provide the labor, tools, equipment, and materials necessary to install wires, cables, and connectors in accordance with the plans and as specified herein.
	B.  Miscellaneous.  This section includes wires, cables, and connectors for power, lighting, signal, control, and related systems rated 600 volts and less.
	A.  Codes and Standards.  Perform all work associated with wires, cables, and connectors in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	1.  National Fire Protection Association (NFPA) 70, "National Electrical Code (NEC)."
	2.  Underwriters' Laboratories, Inc. (UL) Compliance.  Provide components which are listed and labeled by UL under the following standards.
	3.  National Electrical Manufacturers Association/Insulated Cable Engineers Association (NEMA/ICEA) Compliance.  Provide components which comply with the following standards:
	a.  WC-70  Nonshielded 0-2 kV Cables.

	4.  Institute of Electrical and Electronics Engineers (IEEE) Compliance.  Provide components which comply with the following standards:
	a.  Standard 82 Test Procedure for Impulse Voltage Tests on Insulated Conductors.


	A.  General.  Furnish manufacturer's product data, test reports, and materials certifications as required.
	B.  Submittals.  Submit the following in accordance with Conditions of Contract and Division 1 specification sections:
	1.  Product data for electrical wires, cables, and connectors.
	2.  Product data for Megger insulation testing instrument.
	3.  Report sheets for Megger testing.

	A.  Deliver wire and cable properly packaged in factory-fabricated-type containers, or wound on NEMA specified type wire and cable reels.
	B.  Store wire and cable in clean dry space in original containers.  Protect products from weather, damaging fumes, construction debris, and traffic.
	C.  Handle wire and cable carefully to avoid abrading, puncturing, and tearing wire and cable insulation and sheathing.  Ensure that dielectric resistance integrity of wires/cables is maintained.

	PART 2 -  PRODUCTS
	A.  Wires and Cables
	1.  Provide electrical wires and cables of manufacturer's standard materials as indicated by published product information designed and constructed as recommended by manufacturer for a complete installation, and for application indicated.  Except as o...
	2.  Provide factory-fabricated wires of sizes, ampacity ratings, and materials for applications and services indicated.  Where not indicated, provide proper wire selection as determined by Installer to comply with project's installation requirements, ...
	a.  Provide Type RHW for dry and wet locations, maximum operating temperature 75  C. (167  F.).  Insulation, moisture and heat resistant cross linked polyethylene; conductor, annealed copper.
	b.  Provide Type XHHW for dry locations, maximum operating temperature 90  C. (194  F.).  Insulation, flame retardant, cross linked polyethylene; conductor, annealed copper.
	c.  Provide Type THW for dry and wet locations; maximum operating temperature 75  C. (167  F.).  Insulation, moisture and heat resistant, flame retardant thermoplastic; conductor, annealed copper.
	d.  Provide Type THWN/THHN for dry and wet/damp locations; maximum operating temperature 75  C. (167  F.)/90  C. (194  F.).  Insulation flame retardant moisture and heat resistant thermoplastic; conductor annealed copper.

	3.  Provide color coding for phase identification in accordance with requirements in Section 26 05 53, "Electrical Identification."
	a.  Wiring and identification for emergency systems shall be in compliance with NEC Article 700-9.

	4.  Conductor stranding shall be as follows:

	B.  Variable-Frequency Drive (VFD) Cables
	1.  Material.  Conductors shall be annealed copper, conforming to American Society for Testing and Materials (ASTM) B 3 and B 8 and have cross-linked polyethylene (XLPE) insulation, meeting the requirements of UL Standard 44, suitable for use in wet a...
	2.  Conductor insulation thickness shall be at least 0.045 inches for No. 12 and No. 10 AWG conductors and 0.060 inches for No. 8 through No. 2 AWG conductors.
	3.  Ground conductors shall be cabled with either one full-size insulated conductor or three bare conductors.  Where three conductors are used, the sum of the cross sectional areas of the ground conductors shall be equal to, or greater than, that of a...
	4.  Conductors shall be provided with either an overall aluminum foil 100 percent shield covered by a tinned copper braid shield or a 5-mil-thick copper tape corrugated and longitudinally applied with a minimum overlap of 15 percent to form a 100 perc...
	5.  The cable shall be provided with an overall polyvinyl chloride (PVC) jacket, UL 1277 listed as Type TC, Tray Cable.

	C.  Connectors and Terminals
	1.  General.  Provide UL-type factory-fabricated metal connectors and terminals of sizes, ampacity ratings, materials, types, and classes indicated.
	2.  Twist-on Connectors.  Conforming to UL 486 C consisting of a tapered spring with insulated outer covering.
	3.  Compression Connectors.  Tin plated copper.  Configuration shall be tee, in-line, etc., as required.
	4.  Terminals.  Tin plated copper, compression locking fork tongue with insulated barrel.
	5.  Compression Lugs.  Tin-plated copper, standard barrel, one hole or two hole as required.
	6.  Pin Terminators.  Tin plated copper, compression, for wire sizes No. 18 American Wire Gauge (AWG) to No. 8 AWG.
	7.  Heat-Shrink Insulation.  Heat-shrinkable polyolefin with an internally applied adhesive watertight sealant.
	8.  Motor Connection Kit.  Consisting of compression lugs bolted together, cloth tape cover, and heat shrink insulation.
	9.  Splice Kit.  Consisting of compression connector and heat-shrink insulation.

	A.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering products which may be incorporated in the work include, but are not limited to, the following:
	B.  Manufacturers.  Subject to compliance with requirements, provide products by one of the following:
	1.  Wire and Cable.
	a.  American Insulated Wire Corp.
	b.  General Cable Co
	c.  The Okonite Co.
	d.  Rome Cable Corp.
	e.  Southwire Company.

	2.  VFD Cable.
	a.  Belden.
	b.  Tamaqua Cable Products Corp.
	c.  Or equal.

	3.  Connectors and Terminals for Wires and Cable Conductors.
	a.  AMP.
	b.  Burndy Corporation.
	c.  Grafoplast Wiremarkers, Inc.
	d.  Ideal Industries, Inc.
	e.  3M Company
	f.  O-Z/Gedney Co.
	g.  Raychem.
	h.  Square D Company.
	i.  Thomas and Betts Corp.



	Strands (THWN/THHN)
	Strands (XHHW)
	Strands (RHW/THW)
	AWG kcmil
	1
	7
	1
	No. 14 to No. 10
	19
	7
	7
	No. 8 to No. 2
	19
	19
	19
	No. 1 to No. 4/0
	37
	37
	37
	250 to 500
	61
	61
	61
	600 and above
	PART 3 - EXECUTION
	A.  Uses Permitted
	1.  Install UL-Type THW or XHHW wiring in conduit for service entrance, power feeders, motor branch circuits, panelboard feeder circuits, and below grade or exterior control and metering circuits.
	2.  Install UL-Type THWN/THHN wiring in conduit for branch circuits for lighting, receptacles, and interior control and metering circuits.
	3.  Install VFD cables between VFDs and motors.

	B.  Install electrical cables, wires, and connectors in compliance with NEC.
	C.  Coordinate cable installation with other work.
	D.  Pull conductors simultaneously where more than one is being installed in same raceway. Use UL listed pulling compound or lubricant, where necessary.
	E.  Use pulling means including, fish tape, cable, rope, and basket weave wire/cable grips which will not damage cables or raceways.  Do not use rope hitches for pulling attachment to wire or cable.
	F.  Install exposed cable parallel and perpendicular to surfaces or exposed structural members, and follow surface contours, where possible.
	G.  Power conductors shall be No. 12 AWG minimum.  Control conductors may be No. 14 AWG where circuit amperes and the NEC allow and when length does not pose a voltage drop problem.
	H.  Conductors shall be sized such that voltage drop does not exceed 3 percent for branch circuits or 5 percent for feeder/branch circuit combination.
	I.  Provide adequate length of conductors within electrical enclosures and train the conductors to terminal points with no excess.  Bundle multiple conductors, with conductors larger than No. 10 AWG cabled in individual circuits.  Make terminations so...
	J.  Install a maximum of three lighting circuits or three 20-ampere, 120-volt general-use receptacle circuits per conduit.  Install all other branch circuits and feeders in separate conduits unless otherwise noted.
	K.  Provide a separate neutral for every branch circuit.
	A.  Uses Permitted
	1.  Install twist-on connectors for lighting, communication, and receptacle branch circuits and utilization equipment only in size No. 8 AWG and smaller and only in finished areas.
	2.  Install fork tongue terminals on control and metering conductors which connect to terminal blocks.
	3.  Install motor connection kits on all polyphase induction motors.
	4.  Install compression connectors and lugs for all other connections.

	B.  Install service entrance conductors without splices.  Splice electrical equipment feeders only where shown or specifically approved.  Install control and metering conductors without splices.
	C.  Install all compression connectors, splices, and lugs with a racheting tool which will not release until proper compression is achieved.
	D.  Splices where permitted shall possess equivalent-or-better mechanical strength and insulation ratings than conductors being spliced.  Use splice and tap connectors which are compatible with conductor material.
	E.  Tighten electrical connectors and terminals in accordance with manufacturer's published torque tightening values.  Where manufacturer's torquing requirements are not indicated, tighten connectors and terminals to comply with tightening torques spe...
	A.  Test each electrical circuit after permanent cables are in place with terminators installed, but before cable or wire is connected to equipment or devices to demonstrate that each circuit is free from improper grounds and short circuits.
	B.  Test by Megger test, the insulation resistance between phases and from each phase to ground for each of the following feeder and motor branch circuits:
	1.  Motor control centers.
	2.  Panelboards.
	3.  Switchboards.
	4.  Switchgear.
	5.  Motors.

	C.  The Megger testing shall be witnessed by the OWNER.  Notify the Engineer/Architect at least 48 hours in advance of testing.
	D.  Measure the insulation resistance at 500 volts direct current (dc) with a hand-cranked or motor-driven "Megger" insulation testing instrument.  Battery operated test instruments are not permitted.  Provide all test instruments.
	E.  If any insulation resistance measures less than 50 megohms, consider the cable faulty with the cable failing the insulation test.  In moist environments, bag the ends of the cable to prevent a faulty Megger test.
	F.  Any cable which fails the insulation tests or which fails when tested under full load conditions shall be replaced with new cable for the full length and retested. Accomplish corrective action and repeated tests at own expense.
	G.  Maintain testing report sheets identifying each cable tested, what each feeder or motor branch circuit will be connected to, and the level of insulation resistance measured.  Test reports shall be signed by the tester, initialed by the Engineer/Ar...
	H.  Water-immersion Megger test every belowgrade service or feeder splice in the presence of the Engineer/Architect.  Immerse each splice in a grounded water immersion bath for 24 continuous hours prior to and during the test.  Criteria for failure sh...


	S26_05_23
	PART 1  -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to work of this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 26 00 01, "Basic Electrical Requirements."
	2.  Section 26 00 02, "Basic Electrical Materials and Methods."
	3.  Section 26 05 12, "Wires, Cables, and Connectors," for ordinary building wire that may sometimes be used for control or signal circuits.

	A.  General.  Provide the labor, tools, equipment, and materials necessary to furnish and install communication and signal cables in accordance with the plans and as specified herein.
	B.  Cables and Accessories.  This section includes cables and connectors designed for and used in communication, control, data, and signal circuits including:
	1.  Twinaxial cable.
	2.  Shielded twisted pair cable.
	3.  Unshielded twisted pair cable.
	4.  Baluns and splitters.
	5.  Signal cable terminals.

	A.  Codes and Standards.  Perform all work in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	B.  Connected Equipment Manufacturer Approval.  Where cables specified in this section are used to provide signal paths for systems specified in other sections of these specifications or for systems furnished under other contracts, obtain review of th...
	C.  Electrical Component Standard.  Provide work complying with applicable requirements of National Fire Protection Association (NFPA) 70, "National Electrical Code (NEC)," and NFPA 262, “Standard Method of Test for Flame Travel and Smoke of Wires and...
	D.  Toxicity.  Comply with applicable codes and regulations regarding toxicity of combustion products of materials used in communication and signal cables.
	E.  National Electrical Manufacturer's Association/Insulated Cable Engineers Association (NEMA/ICEA) Compliance.   Comply with NEMA/ICEA Standard Publication WC 70, “Nonshielded 0-2 kV Cables”; and WC 63.2, “Performance Standard for Coaxial Premise Da...
	F.  American Society for Testing and Materials (ASTM) Compliance.  Comply with applicable requirements of ASTM B 1, B 2, B 3, B 8, B 33, D 2219, and D 2220.  Provide copper conductors with conductivity of not less than 98 percent at 20 degrees Celsius...
	G.  Underwriters' Laboratories, Inc. (UL) Compliance.  Comply with applicable requirements of UL Standard 83, "Thermoplastic-Insulated Wires and Cables"; and UL 486 A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors."  Provide produ...
	H.  Electronic Industries Alliance (EIA) Compliance.  Comply with EIA Standards EIA-230, "Color Marking of Thermoplastic Wire," EIA-258, "Semi-Flexible Air Dielectric Coaxial Cables and Connectors, 50 Ohms," and TIA/EIA-568A, "Commercial Building Tele...
	I.  MIL-SPEC Compliance.  Comply with MIL-C-3093, "Telephone Cable; Inside Distribution Wiring," MIL-C-55021, "Twisted-Pair and Triplet Cables; Hookups General Specifications," MIL-C-17/28, "Radio Frequency Flexible Coaxial Cables, 50 Ohms," and MIL-C...
	A.  General.  Furnish manufacturer's product data, test reports, and material certifications as required.
	A.  Deliver wire and cable properly packaged in factory-fabricated-type containers, or wound on NEMA-specified-type wire and cable reels.
	B.  Store wire and cable in clean dry space in original containers.  Protect products from weather, damaging fumes, construction debris, and traffic.
	C.  Handle wire and cable carefully to avoid abrasing, puncturing, and tearing wire, cable insulation, and sheathing.  Ensure that dielectric resistance and characteristic impedance integrity of the cable are maintained.

	PART 2 - PRODUCTS
	A.  General.  Provide communication and signal cables of manufacturer's standard materials as indicated by published product information, designed and constructed as recommended by manufacturer, for a complete installation and for applications indicated.
	A.  300-Volt Rated Single Pair.  Shielded twisted pair cable, 18 American Wire Gauge (AWG), stranded- (tinned-) copper conductors, polyvinyl chloride (PVC) insulation, aluminum type shield, tinned copper drain wire, ultraviolet (UV) stabilized PVC jac...
	B.  300-Volt Rated Multiple Pair.   Multiple shielded twisted pairs as described above with an overall shield and UV stabilized PVC jacket, 300 volt rated.  UL-listed as power limited tray cable.
	C.  600-Volt Rated Single Pair.  Shielded twisted pair cable, 18 AWG, stranded (tinned) copper conductors, PVC insulation, aluminum type shield, tinned copper drain wire, UV stabilized PVC jacket, 600 volt rated. UL listed as tray cable.  100 percent ...
	D.  600-Volt Rated Multiple Pair.  Multiple shielded twisted pairs as described above with an overall shield and UV stabilized PVC jacket, 600 volt rated.  UL listed as tray cable.  Suitable for direct burial.
	A.  Baluns and Splitters.  Provide baluns and splitters as recommended by coaxial cable manufacturer for service indicated to meet cable mating and impedance matching requirements.
	B.  Provide terminals for signal cable as specified in Section 26 05 12, "Wires, Cables, and Connectors."
	A.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering control/signal cabling products that may be incorporated in the work include but are not limited to the following:
	B.  Manufacturers.  Subject to compliance with requirements, provide products of one of the following:
	1.  Cables.
	a.  Alpha Communications.
	b.  American Insulated Wire Corp.
	c.  Belden Communication Division.
	d.  Berk-Tek Company.
	e.  General Cable Corporation.
	f.  Mohawk CDT.
	g.  Phelps Dodge Corp.
	h.  Pirelli Cable Corp.

	2.  Connectors.
	a.  Thomas & Betts Corporation.
	b.  3M Company.



	PART 3  - EXECUTION
	A.  Use 300-volt rated single- or multiple-pair signal cables for analog direct current (dc) signals (4-20 milliampere [mA], 1-5 volt, etc.) interior to buildings and in control panels where no circuit voltage exceeds 300 volts.
	B.  Use 600-volt rated single or multiple pair signal cables in all exterior or underground conduits, and in all pull boxes, control panels, or motor control centers where circuit voltages exceed 300 volts.
	A.  General.  Install communication and signal cables in accordance with manufacturer's written instructions, in compliance with NEC, and in accordance with standard industry practice.
	B.  Coordinate installation with other work.
	C.  Install communication and signal cables without damaging conductors, shield, or jacket.  Do not, either in handling or installation, bend cable to smaller radii than minimum recommended by manufacturer.  Ensure that medium manufacturer's recommend...
	D.  Install all cables in conduit.
	E.  Install exposed cable parallel and perpendicular to surfaces or exposed structural members, and follow surface contours where possible.
	F.  Splices are allowed only at indicated splice points.  Where splices are indicated, use splice and tap connectors that are compatible with media material.
	G.  Tighten connectors and terminals, including screws and bolts, in accordance with manufacturer's published instructions for torque tightening values.
	H.  Cable Terminations.  Terminate cables on numbered terminal blocks where cable terminations are made on backboards and in cabinets and outlet boxes.
	I.  Wiring at Backboards and Cabinets.  Install conductors parallel to and at right angles to walls.  Bundle, lace, and train the conductors to terminal points with no excess.  Use wire distribution spools at points where cables are fanned or conducto...
	J.  Conductor Terminations.  Terminate conductors of cables on terminal blocks using tools recommended by terminal block manufacturer.
	A.  Provide equipment grounding connections for telephone systems as indicated. Tighten connections to comply with tightening torques specified in UL Standard 486A to ensure permanent and effective grounding.
	A.  Prior to usage, test communication and signal cables for electrical continuity and for short circuits.  In addition, test the cable installation with a time domain reflectometer with strip chart recording capability and anomaly resolution to withi...
	A.  Subsequent to hookups of communication and signal cables, operate communication and signal systems to demonstrate proper functioning.  Replace malfunctioning cable with new materials, and then retest until satisfactory performance is achieved.
	B.  Documentation.  Use the above time domain reflectometer to make a strip chart recording of transmission characteristics, wave form, and performance of all segments of the installation at the time of commissioning.  Bind the recordings in a cable r...


	S26_05_26
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 26 00 01, "Basic Electrical Requirements."
	2.  Section 26 00 02, "Basic Electrical Materials and Methods."
	3.  Section 26 05 12, "Wires, Cables, and Connectors."
	4.  Section 26 05 53, "Electrical Identification."

	A.  General.  Provide the labor, tools, equipment, and materials necessary to furnish and install grounding materials in accordance with the plans and as specified herein.
	B.  Grounding.  This section includes solid grounding of electrical systems and equipment.  It includes basic requirements for grounding for protection of life, equipment, circuits, and systems.  Grounding requirements specified in this section may be...
	C.  Applications of electrical grounding and bonding work in this section include the following:
	1.  Underground metal piping.
	2.  Underground metal water piping.
	3.  Underground metal and steel reinforced concrete structures.
	4.  Metal building frames.
	5.  Grounding plate electrodes.
	6.  Grounding electrodes.
	7.  Counterpoise loops.
	8.  Raceways.
	9.  Service equipment.
	10.  Enclosures.
	11.  Equipment.

	A.  Codes and Standards.  Perform all work to furnish and install grounding in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	1.  Electrical Code Compliance.  Comply with applicable local electrical code requirements of the authority having jurisdiction, and American National Standards Institute/National Fire Protection Association (ANSI/NFPA) 70, "National Electrical Code" ...
	2.  Underwriters' Laboratories, Inc. (UL).  All grounding system components and materials for which UL maintains a testing and listing service shall be UL listed.  Comply with the applicable requirements of the following UL standards:
	a.  467, "Electrical Grounding and Bonding Equipment."
	b.  486A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors."
	c.  486B, "Wire Connectors for Use with Aluminum Conductors."
	d.  486C, "Splicing Wire Connectors."
	e.  869, "Electrical Service Equipment."

	3.  ANSI/Institute of Electrical and Electronics Engineers (IEEE). Comply with applicable provisions and recommended installation and testing practices of the following ANSI/IEEE standards:
	a.  80-1986, "IEEE Guide for Safety in AC Substation Grounding."
	b.  81-1983, "IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Grounded System (Part 1)."
	c.  81.2-1991, "IEEE Guide for Measurement of Impedance and Safety Characteristics of Large, Extended, or Interconnected Grounding Systems (Part 2)."
	d.  141-1993, "IEEE Recommended Practice for Electric Power Distribution for Industrial Plants."
	e.  142-1991, "IEEE Recommended Practice for Grounding of Industrial and Commercial Power Systems."

	4.  ANSI Standard C2-1993, "National Electrical Safety Code" (NESC).

	B.  Listing and Labeling Agency Qualifications.  Components and materials shall be listed by a "Nationally Recognized Testing Laboratory" (NRTL) as defined in the Occupational Safety and Health Administration (OSHA) Regulation 1910.7.
	A.  Submit the following in accordance with Conditions of Contract and Division 1 specification sections:
	1.  Product data for each type of product specified.

	A.  Deliver ground wire properly packaged in factory-fabricated-type containers, or wound on National Electrical Manufacturers Association (NEMA) specified type wire reels.
	B.  Store grounding materials and ground wire in clean dry space in original containers. Protect products from weather, damaging fumes, construction debris, and traffic.
	C.  Handle grounding wire carefully to avoid abrading, puncturing and/or tearing wire insulation.  Ensure that dielectric resistance of the cable insulation is maintained.

	PART 2 -  PRODUCTS
	A.  General.  Provide types indicated.  Where types, sizes, ratings, and quantities indicated are in excess of NEC requirements, the more stringent requirements and the greater size, rating, and quantity indications govern.
	B.  Bare Conductors
	1.  Copper Conductors.  Conform to the following:
	a.  Solid Conductors.  American Society for Testing and Materials (ASTM) B 3.
	b.  Assembly of Stranded Conductors.  ASTM B 8.
	c.  Tinned Conductors.  ASTM B 33.

	2.  Aluminum Conductors.  ASTM B 230 and B 231.

	C.  Insulated Conductors.  Refer to Section 26 05 12, "Wires, Cables, and Connectors."
	D.  Ground Bus.  Bare (tin-plated), annealed, 98 percent conductivity copper bars of rectangular cross section, 1/4" x 3" x length as required.  Cable lug hole spacing 2 inches center to center minimum.
	E.  Braided Bonding Jumpers.  Flexible, 153,700-circular-mil braid, formed with 30 AWG tin-plated copper wire and terminated with crimp-type copper connectors or ground connector for copper braid to rod or tube.
	F.  Bonding Strap.  Soft copper, 0.05 inch thick and 2 inches wide, except as indicated.
	A.  Ground Rods.  One piece, copper clad steel with high strength steel core and electrolytic grade copper cladding 3/4" x 10’.
	B.  Plate Electrodes.  98 percent conductivity copper plate, minimum 0.10 inch thick, square or rectangular, having an area of 4 square feet.
	C.  Enhanced Grounding Electrode.  2 inch trade size Type K copper tube, minimum 10 feet long or longer as required by the Contract Documents, straight or L-shaped as required by subgrade conditions, capped on both ends, perforated with breather holes...
	A.  General.  Listed and labeled as grounding connectors for the materials used.
	B.  Pressure Connectors.  High-conductivity plated units.
	C.  Bolted Clamps.  Heavy-duty units listed for the application.
	D.  Exothermic Welded Connections.  Provided in kit form and selected for the specific types, sizes, and combinations of conductors and other items to be connected.
	E.  Aluminum-to-Copper Connections.  Bimetallic type, conforming to UL 467.
	A.  Ground Staple.  Square shank, barbed, hot dipped galvanized.
	B.  Ground Wire Guards.  1" x 8'-0" molded, ultraviolet-light-stabilized plastic.
	1.  Anixter Bros., Inc.
	2.  Burndy Corporation.
	3.  A.B. Chance Co.
	4.  Dossert Corp.
	5.  Erico Products, Inc.
	6.  Heary Bros., Inc.
	7.  Ideal Industries, Inc.
	8.  ILSCO.
	9.  Joslyn Manufacturing Co.
	10.  Lyncole XIT Grounding Div., Lyncole Industries, Inc.
	11.  Thomas and Betts.
	12.   Panduit Corp.


	PART 3 - EXECUTION
	A.  General
	1.  Ground electrical systems and equipment in accordance with NEC requirements except where the Contract Documents exceed NEC requirements.
	2.  Comply with NEC Article 250 for sizes and quantities of equipment grounding conductors and grounding electrode conductors, except that larger sizes indicated or shown on the Contract Documents shall take precedence.
	3.  Connect the grounded service conductor to a grounding electrode at each service disconnect.

	B.  Grounding Electrodes
	1.  Ground Rods.  Provide at least one ground rod at each building.  Locate ground rods a minimum of one rod length from each other and at least the same distance from any other grounding electrode.  Connect ground conductors to ground rods by means o...
	2.  Enhanced Grounding Electrode.
	a.  Provide enhanced grounding electrodes as follows:
	1)  Where shown on the Contract Documents, or
	2)  In the event that multiple driven grounds cannot provide the required resistance to earth.

	b.  Set tube vertically in a 6-inch-diameter drilled hole backfilled the first 6 inches with soil or gravel and the balance of the way up to within 4 inches of the top of the tube with a bentonite slurry, per manufacturer's instructions.
	c.  Place system protective box with grating type cover over the tube and grout in flush with finished grade, maintaining the inside of the box free and clear and open to the atmosphere.
	d.  Comply with all manufacturer installation instructions.
	e.  In the event that the site is rocky and a vertical installation is impossible, provide an L shaped tube type chemically enhanced grounding electrode and install it in a 12-inch-wide trench a minimum of 30 inches deep such that the tube slopes down...


	C.  Conductors
	1.  Grounding Electrode Conductors.
	a.  Interconnect all grounding electrodes with a grounding electrode conductor sized as shown on the plans or as required by the NEC.
	b.  Route grounding electrode conductors along the shortest and straightest paths possible without obstructing access or placing conductors where they may be subjected to strain, impact, or damage, except as indicated.
	c.  Bury exterior grounding electrode conductors at least 30 inches below grade.
	d.  Use bare, tinned, stranded copper except as otherwise indicated.

	2.  Equipment Grounding Conductors.
	a.  Provide equipment grounding conductors in all conduits containing power, control, or instrumentation conductors on the load side of the service equipment or on the load side of a separately derived system.
	b.  Use insulated copper conductors up to No. 6 AWG.  Use bare stranded copper for sizes No. 4 AWG and larger.


	D.  Grounding Connections
	1.  General.  Make connections in such a manner as to minimize possibility of galvanic action or electrolysis.  Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.
	a.  Use electroplated or hot tin coated materials to ensure high conductivity and make contact points closer in order of galvanic series.
	b.  Make connections with clean bare metal at points of contact.
	c.  Aluminum to steel connections shall be with stainless steel separators and mechanical clamps.
	d.  Aluminum to galvanized steel connections shall be with tin plated copper jumpers and mechanical clamps.
	e.  Coat and seal connections involving dissimilar metals with inert material such as bituminous paint to prevent future penetration of moisture to contact surfaces.

	2.  Exothermic Welded Connections.  Use for connections to structural steel and for all underground connections.  Install at connections to ground rods and plate electrodes.  Comply with manufacturer's written recommendations.  Welds that are puffed u...
	3.  Terminate insulated equipment grounding conductors for feeders and branch circuits with pressure type grounding lugs.  Where metallic raceways terminate at metallic housings without mechanical and electrical connection to the housing, terminate ea...
	4.  Tighten grounding and bonding connectors and terminals, including screws and bolts, in accordance with manufacturer's published torque tightening values for connectors and bolts.  Where manufacturer's torquing requirements are not indicated, tight...
	5.  Compression-Type Connections.  Use hydraulic compression tools to provide correct circumferential pressure for compression connectors.  Use tools and dies recommended by manufacturer of connectors.  Provide embossing die code or other standard met...
	6.  Moisture Protection.  Where insulated grounding conductors are connected to ground rods or ground buses, insulate the entire area of the connection and seal against moisture penetration of the insulation and cable.
	7.  Ensure that grounding electrode conductor connections to interior piping, structural members, and the like are accessible for periodic inspection during the life of the structure.

	E.  Equipment Grounding
	1.  Building Steel.  Exposed structural steel building framework shall be bonded to the grounding electrode conductor with a conductor of the same size as the service entrance grounding electrode conductor, per NEC 250.104(C).
	2.  Underground Distribution System Grounding.
	a.  Manholes and Handholes.  Provide a driven ground rod close to the wall and set the rod depth such that 4 inches will extend above the finished floor.  Where necessary, install ground rod before the manhole is placed and provide a 1/0 AWG bare tinn...
	b.  Connections.  Ground all non-current-carrying exposed metal parts associated with manholes, substations, and pad-mounted equipment to the ground rod or ground conductor.  Make connections with minimum No. 4 AWG stranded copper wire.  Train conduct...
	c.  Grounding System.  Ground non-current-carrying metallic items associated with manholes, substations, and pad-mounted equipment by connecting them to bare underground cable and grounding electrodes arranged as indicated.

	3.  Metal Light Poles.  Provide each light pole with a driven ground rod.  Provide a grounding electrode conductor for connecting the rod to the pole and to the branch circuit ground conductor.
	4.  Bridges.
	a.  Structure Grounding.  Provide a complete grounding system for each bridge, wall, or other structure having metallic electrical raceways or junction boxes mounted in or on the structure, structure mounted lighting, or metallic handrails.
	b.  Bridges with Steel Girders.
	1)  Provide a minimum of two grounding electrodes, one on each side, at each abutment, plus a grounding electrode at each outside column at each fixed pier.  Connect electrodes to girders with 2/0 AWG insulated conductor in 1 inch Schedule 40 polyviny...
	2)  Bond outside girders together laterally and longitudinally with 2/0 AWG bare cable with adequate slack to allow for expansion and contraction.
	3)  Make all connections to the structure with exothermic welds and paint all welds and exposed bare cable with two coats of insulating varnish.

	c.  Bond light poles, metallic conduit systems, and metallic junction boxes to the structure grounding system with 2/0 AWG cable.


	A.  Tests.  Subject the completed grounding system to a ground resistance test at each location where a maximum ground resistance level is specified and at service disconnect enclosure ground terminal.  Measure ground resistance without the soil being...
	B.  Ground/resistance maximum values shall be as follows:
	1.  Equipment Rated 500 Kilovolt Amperes (kVA) and Less.  10 ohms.
	2.  Equipment Rated 500 kVA to 1000 kVA.  5 ohms.
	3.  Equipment Rated over 1000 kVA.  3 ohms.
	4.  Unfenced Substations and Pad Mounted Equipment.  5 ohms.
	5.  Manhole Grounds.  10 ohms.
	6.  Fence Grounds.  10 ohms.
	7.  Structure Grounds.  25 ohms.

	C.  Deficiencies.  Where ground resistances exceed specified values, and if directed, modify the grounding system to reduce resistance values.  Where measures are directed that exceed those indicated, the provisions of the Contract covering change ord...
	D.  Report.  Prepare test reports of the ground resistance at each test location.  Include observations of weather and other phenomena that may affect test results.  Describe measures taken to improve test results.
	A.  Restore surface features at areas disturbed by excavation and reestablish original grades except as otherwise indicated.  Where sod has been removed, replace it as soon as possible after backfilling is completed.  Restore areas disturbed by trench...


	S26_05_29
	PART 1 – GENERAL
	A.  National Electrical Code (NEC) Compliance.  Components and installation shall comply with National Fire Protection Association (NFPA) 70 (NEC).
	B.  Certification.  Manufactured electrical components shall be listed and labeled by either Underwriters' Laboratories, Inc. (UL), Electrical Testing Laboratories, Inc. (ETL), Canadian Standards Association (CSA), or other approved, nationally recogn...
	C.  Manufacturers Standardization Society (MSS) Compliance.  Comply with applicable MSS standard requirements pertaining to fabrication and installation practices for pipe hangers and supports.
	D.  National Electrical Contractors Association (NECA) Compliance.  Comply with NECA's “Standard of Installation” pertaining to anchors, fasteners, hangers, supports, and equipment mounting.
	E.  Federal Specification (FS) Compliance.  Comply with FS FF-S-760 pertaining to retaining straps for conduit, pipe, and cable.
	F.  Metal Framing Manufacturers Association Standard Publication (MFMA)-1.
	G.  American Institute of Steel Construction “Specifications for Design, Fabrication, and Erection of Structural Steel for Buildings,” including “Commentary” of supplements thereto, as issued.
	H.  The Aluminum Association “Specifications for Aluminum Structures.”
	I.  Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment are specified as part of that equipment assembly in other divisions and Division 26 sections.
	A.  SUBMITTAL PACKAGE NO. 1 – Product Data and Shop Drawings
	1.  Package contents
	a.  Product data for each type of product specified.
	b.  Hanger and support schedule showing manufacturer's figure, number, size, spacing, features, and application for each required type of hanger, support, sleeve, seal, and fastener to be used.
	c.  Shop drawings indicating details of fabricated support assemblies.
	d.  Fire stop systems
	1)  Shop drawings detailing materials, installation methods, and relationships to adjoining construction for each through-penetration fire-stop system, and each kind of construction condition penetrated and kind of penetrating item.
	2)  Include fire-stop design designation of qualified testing and inspecting agency evidencing compliance with requirements for each condition indicated.
	3)  Submit documentation, including illustrations, from a qualified testing and inspecting agency that is applicable to each through penetration fire-stop configuration for construction and penetrating items.
	4)  Where project conditions require modification of qualified testing and inspecting agency's illustration to suit a particular through penetration fire-stop condition, submit illustration approved by fire-stopping manufacturer's fire protection engi...
	5)  Product certificates signed by manufacturers of fire-stopping products certifying that their products comply with specified requirements.
	6)  Product test reports from, and based on tests performed by, a qualified testing and inspecting agency evidencing compliance of fire-stopping with requirements based on comprehensive testing of current products.
	7)  Certification by fire-stopping manufacturer that products supplied comply with local regulations controlling use of volatile organic compounds (VOCs) and are nontoxic to building occupants.




	PART 2 – PRODUCTS
	A.  General.  Provide manufactured support devices which are listed and labeled.  In the event that more than one type of supporting device meets the requirements of the project, and none is specifically shown, device selection is the Contractor's opt...
	B.  Materials
	1.  U-channel, clamps, and hangers for supporting conduit and equipment shall be Type 316 stainless steel.
	2.  Parts, screws, nuts, and rod shall be Type 316 stainless steel.
	3.  Strut extruded from aluminum alloy 6036-T6 may be substituted for stainless steel where it will not be in contact with concrete or grout and when its strength is sufficient for the application.
	4.  Provide fittings and accessories made from aluminum alloy 5052-H32 for aluminum strut.

	C.  Products shall include but are not limited to the following:
	1.  Clevis Hangers.  Steel for supporting rigid metal conduit, with 3/8-inch hanger rod through 2-inch conduit size; 1/2-inch hanger, 2-1/2-inch and larger conduit size.
	2.  Round Steel Rod.  Zinc plated, threaded at ends only, 1/2-inch minimum size except as stated in 1 above, with zinc plated hexagon nuts.
	3.  Beam Clamp.  Malleable iron with 1/4-inch tapped side and back holes for attachment of conduit clamps.
	4.  Swivel Beam Clamp.  Malleable iron for use with hanger rod.  Clamp to have swivel eye hook, closed in the installed position, and malleable iron swivel eye tapped for the hanger rod to which it is attached.  Provide jamb nut.
	5.  I-Beam Clamps.  Steel, 1-1/2-inch-x-3/16-inch stock, 1/2-inch hook rod in 8-, 11-, or 14-inch lengths, as required, with double eye swing connector threaded for 1/2-inch rod.  Provide jamb nut for support rod.
	6.  Conduit Straps.  Malleable iron, one hole.
	7.  Clamp Backs.  Malleable iron, for use with one hole conduit strap to support conduit away from wall or ceiling surface.
	8.  Two-Hole Conduit Straps.  Steel, minimum 1/8-inch-thick heavy-duty, zinc electroplated.
	9.  Conduit Hangers.
	a.  Steel, zinc electroplated, for hanging conduit from beam clamps.
	b.  With 1/4-inch, 20-thread, zinc electroplated closure bolt and square nut.
	c.  Provide 1/4-inch, 20-thread zinc-electroplated stove bolt to secure hanger to beam clamp.

	10.  Riser Clamps.  Two cold rolled steel bars, formed to fit the conduit to be supported, 8-1/2-inch-plus-conduit trade diameter long by 1-inch tall (2 inches for 5 inch and larger trade size conduit) by 3/16-inch-thick (1/2 inch through 1-1/2-inch t...
	11.  Fasteners and Anchors.
	a.  Provide fasteners and anchors to assemble supports and to secure supports to structures.
	b.  Fasteners, including bolts, nuts, washers, self-tapping anchors, and expansion anchors to be installed out-of-doors, below grade level, or in corrosive atmospheres or process areas shall be stainless steel.
	c.  Anchors for securing 3/4- or 1-inch conduit straps and device boxes to sound concrete walls and ceilings shall be self-tapping anchors in accordance with Section 05 05 23 “Anchors” in areas not requiring stainless steel.
	d.  For anchors for use in securing conduit larger than 1 inch, heavier equipment than device boxes, and all fasteners to be used in areas enumerated above as requiring stainless steel fasteners, provide stud type expansion anchors, drop-in two-piece ...
	e.  Fasteners for securing conduit or equipment to metal plate or metal structural members shall be welded studs applied by the electric arc method.
	1)  Studs for stainless steel or aluminum shall be of the same material as the base metal.
	2)  Studs for use in damp or wet environments or out-of-doors shall be stainless steel for use on low carbon steel or stainless steel.
	3)  Studs shall be similar and equal to TRW Nelson Stud Welding Division low carbon or mild steel or Type 304 or 305 stainless steel, applied with a Nelson stud welder.

	f.  Provide cable supports for vertical conduit that are a factory fabricated assembly consisting of threaded body and insulating wedging plug for nonarmored electrical cables in riser conduits.
	1)  Provide plugs with number and size of conductor gripping holes as required to suit individual risers.
	2)  Construct body of malleable iron casting with hot dip galvanized finish.


	12.  Provide external cable grips for all flexible cords and cables falling under the purview of NEC Article 400, longer than 6 feet, which do not contain an internal dedicated steel support wire.
	a.  Grips shall be split mesh type capable of being installed and removed with the cable connected to the supply fitting and the supplied equipment.
	b.  Mesh shall be high grade tin coated bronze strand for cable supports in noncorrosive interior applications and Type 302/304 stainless steel for exterior or corrosive atmosphere interior installations.
	c.  Grips shall be lace type (not rod type) and shall be single or double weave as required to support the load with a support safety factor of 10 times the supported load plus 250 pounds.
	d.  Grips shall be similar and equal to Kellems 022 series.

	13.  U-Channel.  1-1/2” x 1-1/2” 12-gauge with solid base or bolt-hole base as required.  Provide spring nuts or spring studs and related hardware of material specified hereinbefore appropriate to the U-channel material.
	14.  Lightweight U-Channel.  5/16” x 1/2” nominal, 18-gauge for support of surface lighting fixtures mounted on the underside of suspended ceiling systems or outlets flush in suspended ceiling systems.  Provide 1/4-inch threaded rod and square nuts, b...
	15.  Perforated Sheet Steel.  Provide perforated 11-gauge Type 316 stainless steel sheet.  Sheet shall have 1/4-inch holes on 3/8-inch centers.  Provide sizes as shown.

	A.  General.  Provide structural shape supports in the form of individual structural aluminum channel or W-shapes fabricated from aluminum alloy 6061-T6.  Size support members to perform their support functions without deflection of more than one half...
	B.  Protection.  Thoroughly coat aluminum members in contact with concrete or the earth with alkali resistant bituminous paint.
	A.  General.  Provide fabricated support assemblies constructed of structural shapes welded together to form a complete, secure, and durable assembly and finished appropriately to withstand the environment in which they are to be employed.
	B.  Materials.  Provide structural aluminum angles, channels, and W-shapes hereinbefore specified in natural aluminum finish.
	C.  Fabrication
	1.  Assemble aluminum shapes by gas metal-arc welding, using ER4043 filler metal for maximum crack resistance.  Welding shall be performed by a welder who has successfully passed the American Welding Society (AWS) welding qualification test for AWS D1...
	2.  Grind smooth and flush welds so as to present a noninterferring surface for equipment mounting.

	A.  General.  Provide seals around conductors inside conduits and between conduits and sleeves/bored holes through which conduits penetrate concrete walls and floors.
	B.  Mechanical Seals.
	1.  Provide conduit internal sealing bushings composed of two brass or bronze pressure discs, three stainless steel socket head cap screws, and a neoprene gasket.
	2.  Factory predrill pressure discs and gasket to match size and number of cables in the conduit to be sealed.
	3.  Seals shall be similar and equal to O-Z/Gedney CSB series, and rated to withstand 50 pounds per square inch gauge (psig) water or gas pressure.

	A.  General.  Provide seals around sleeves or conduits penetrating concrete walls which are below grade or water-bearing walls and concrete floors through which conduits pass from below grade.
	B.  Materials
	1.  Provide high-strength malleable or ductile iron body and pressure clamp, hot dip galvanized, with Type 316 stainless steel hex head tightening bolts.
	a.  Body shall include fins designed to prevent water from creeping along the outside of the body.
	b.  The body shall fit over and seat against a sleeve of high strength, high impact plastic pipe or steel pipe with high organic zinc conductive epoxy coating.
	c.  A neoprene O-ring shall be included between the body and sleeve to provide a seal between them.
	d.  Two close fitting pressure rings of polyvinyl chloride (PVC) coated steel shall be located on each side of a neoprene grommet through which the entering conduit passes, which grommet is compressed by the pressure clamp as the tightening bolts are ...
	e.  Assembly shall be similar and equal to O-Z/Gedney FSK series.

	2.  Provide flanged conduit pipe mounted on the wall or floor over the hole requiring sealing.
	a.  Secure with stainless steel expanding anchor type studs or adhesive anchor system in accordance with Section 05 05 23.
	b.  Studs shall be the largest diameter which will fit through the predrilled holes in the conduit pipe flange; provide one stud per predrilled hole.
	c.  Pipe and flange shall be 0.098 inch thick steel with hot dipped galvanized finish.
	d.  Provide a fire-resistant synthetic rubber (FRR) gasket between the flange and the wall to fill voids created by minor wall surface irregularities.
	e.  Flanged conduit pipe shall be equal to CSD Sealing Systems (CSD) F series with HFS series gasket.
	f.  Provide an FRR plug to securely close the space between the inner wall of the flanged conduit pipe and the outside of the through passing conduit.
	1)  Serrated on its outer and inner walls.
	2)  Flat flange on one end to aid in insertion in the pipe.
	3)  Pressure resistance of 15 psi at the base and 30 psi at the flange.
	4)  Manufactured by the flanged conduit pipe manufacturer for use with that product.
	5)  Properly sized to perform its sealing function.



	A.  General
	1.  Provide sleeves in interior, nonwater-bearing, cast-in-place concrete construction and in masonry construction to permit the passage of electrical raceways, cable trays, and busways through walls and floors, ceilings and roofs.
	2.  Fabricate sleeves of substantial materials to retain their shape through the construction process and to be compatible with seals or fire-stops required.

	B.  Material
	1.  Sleeves for conduit penetrating cast-in-place concrete shall be galvanized sheet steel, rigid galvanized conduit, or Schedule 80 PVC conduit as follows:
	a.  Provide heavy wall rigid galvanized steel conduit or sleeves fabricated from galvanized sheet steel having the same thickness as equivalent heavywall rigid conduit and with welded seams ground smooth.
	b.  Cut ends of sleeves and seams of fabricated sleeves shall be coated with cold process galvanizing after cutting/fabrication.
	c.  Use metal sleeves only in locations exposed to the air on both sides after construction is complete and in dry locations.

	2.  Provide heavywall PVC conduit sleeves (Schedule 80) for damp locations such as basement areas and out-of-doors in locations where there will be no requirement for sealing the sleeve, as from groundwater, or for fire-stopping the sleeve.

	A.  General
	1.  Provide fire-stops around conduit, outlet boxes or fittings, cable tray, busway, or other electrical work which penetrates fire-rated walls, floors, or ceilings.
	2.  Fire-stops shall be fabricated to UL Standard, “Penetration Fire-stop Systems,” per ASTM E 814 (American National Standards Institute [ANSI]/UL 1479) Fire Test or UL Standard, “Fire Tests of Building Construction and Materials,” ANSI/UL 263 (ASTM ...
	3.  Provide materials which will form a smoke and fire barrier which will withstand temperatures up to 2,000 degrees Fahrenheit (o F.) for at least the minimum time for which the fire-stop assembly penetrated is rated.

	B.  Materials
	1.  Metallic Conduit Interior Protection.
	a.  Provide a two part elastomer which foams in place and expands to fill complex geometric shapes, and provide a compression seal in ambients of up to +200 degrees Celsius (o C.) to -55o C.
	1)  Sealant shall be compatible with insulation and cable sheath materials with which it will be in contact when installed.
	2)  Material shall be similar and equal to Dow Corning 3-6548 Silicone RTV Foam or 3M Fire Barrier 2001 Silicone RTV Foam
	3)  Apply only in a spark free environment.

	b.  Provide a one part silicone nonsag elastomer which emits no hazardous, irritating, or combustible fumes.
	1)  Sealant shall be applied with a pump or caulking gun per the manufacturer's instructions to form a nonshrinking flexible seal.
	2)  Material shall be similar and equal to Nelson CLK N/S or 3M Fire Barrier 2000.


	2.  Metallic busway, cable tray, cable ladder, armored cable, and conduit penetration fire-stopping.
	a.  Provide expanding foam or elastomeric putty or pillows to fire-stop penetrations in fire rated assemblies.
	b.  In addition, provide fire resistive panels on both sides of the fire barrier penetration if required to obtain the necessary fire resistance rating or to provide a cofferdam to restrain the sealant material during the installation and curing proce...
	c.  Materials shall be as follows:
	1)  RTV Foam.  Similar and equal to Dow Corning 3-6548 Silicone RTV Foam or 3M Fire Barrier 2001 Silicone RTV Foam.
	2)  Elastomeric Putty.  Similar and equal to 3M Fire Barrier 2000 (nonslump) or 2003 (self-leveling) or Nelson CLK N/S (nonsag) or CLK S/L (self-leveling).
	3)  Fire Resistive Panel.  Similar and equal to 3M Fire Barrier CS-195+ or Nelson CPS.



	A.  Slotted Metal Angle and U-Channel Systems.
	1.  B-Line (Cooper).
	2.  Thomas & Betts.
	3.  American Electric (Steel City).
	4.  Unistrut Diversified Products.

	B.  Conduit Supports.
	1.  Appleton.
	2.  Cantex, Inc.
	3.  Carlon.
	4.  Crouse-Hinds.
	5.  Killark.
	6.  Raco, Inc.
	7.  Robroy.
	8.  Thomas & Betts Corp.

	C.  Fasteners and Anchors.
	1.  Hilti.
	2.  ITW Buildex.
	3.  Ideal Industries, Inc.
	4.  Rawlplug Co.

	D.  Seals and Fire-Stops.
	1.  CSD Sealing Systems.
	2.  Dow Corning.
	3.  3M.

	E.  Conductor and Cable Supports.
	1.  B-Line Systems.
	2.  Condux International, Inc.
	3.  Kellems, Division of Hubbell, Inc.
	4.  O-Z/Gedney.
	5.  Pass & Seymour/Legrand.
	6.  Red Seal Electric Co.


	PART 3 – EXECUTION
	A.  Install supporting devices to fasten electrical components securely and permanently in accordance with NEC requirements.
	B.  Coordinate with the building structural system and with other electrical installations.
	C.  For raceway supports, comply with the NEC and the following requirements:
	1.   Conform to manufacturer's recommendations for selection and installation of supports.
	2.   Secure supports to the surface upon which they are mounted with fasteners adequate to carry the present and any indicated future working loads by a safety factor of four times the total working load, defined as the ultimate load.  When the ultima...
	3.   Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary to support raceways.  Provide U-bolts, clamps, attachments, and other hardware necessary for hanger assembly and for securing hanger rods and conduits.
	4.   Support parallel runs of horizontal raceways together on trapeze type hangers.
	5.   Support individual suspended horizontal conduit runs on pipe hangers suspended on 3/8 inch steel rod from swivel type supports securely anchored to structure.  Do not use spring steel clips or other attachments to suspended ceiling supports.
	6.   Secure conduit clamps to concrete or masonry walls with concrete screw anchors, stud type expansion anchors, drop-in two-piece anchors, or adhesive stud anchors as strength requirements dictate.
	a.  Provide stainless steel anchors in damp or wet areas, areas subject to hose down, or out-of-doors.
	b.  Provide clamp backs for conduit installed on damp or wet walls and for all aluminum conduit on concrete or masonry walls.

	7.  Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to depth of more than 3/4 inch in concrete shall not cut the main reinforcing bars.  Fill holes that are not used.
	8.  Support exposed and concealed raceway within 1 foot of an unsupported box and access fittings.  In horizontal runs, support at the box and access fittings may be omitted where box or access fittings are independently supported and raceway terminal...
	9.  In vertical runs, arrange support so the load produced by the weight of the raceway and the enclosed conductors is carried entirely by the conduit supports with no weight load on raceway terminals.
	10.  In all-steel construction, where through fasteners are not appropriate, provide welded threaded studs.  In damp or wet areas or out-of-doors, studs shall be stainless steel or, for aluminum base material, aluminum as specified.
	11.  Provide raceway supports as required by the NEC and install as recommended by NECA.
	12.  Support conduits in concrete duct banks with nonmetallic spacer to maintain conduit spacing during concrete pour.

	D.  Install vertical conductor supports simultaneously with installation of conductors.
	E.  Miscellaneous Supports.  Support miscellaneous electrical components as required to produce the same structural safety factors as specified for raceway supports.  Install metal channel racks for mounting cabinets, panelboards, disconnects, control...
	F.  In open overhead spaces, cast boxes with hubs threaded to raceways need not be supported separately except where used for fixture support; support sheet metal boxes directly from the building structure or by bar hangers.  Where bar hangers are use...
	G.  Support duct banks entering building, manholes, handholes, and other structures as shown.
	H.  Install sleeves in concrete slabs and walls and all fire-rated assemblies.
	I.  Seal all sleeves penetrating concrete water-bearing walls or exterior walls below grade with mechanical seals.  In new construction, cast seals into walls or floors. Provide surface mounted mechanical seals over holes cut in existing below grade w...
	J.  Seal the interior of all conduits entering from below grade with seals as specified.  Provide similar seals for conduits in existing water-bearing walls.
	K.  Do not use wood screws except in construction made of wood.  Wood screws shall be round head or lag type with electrogalvanized or hot dip galvanized finish.
	L.  Provide No. 8 or larger sheet metal screws into metal studs in drywall construction.  Do not use toggle bolts in drywall ceilings or walls.
	M.  Provide fire-stops as specified around electrical work penetrating fire rated assemblies.  Install in accordance with the standard UL drawing for the greater fire resistance at the barrier.
	N.  Provide supports fabricated from structural steel or aluminum shapes as shown or as required to support equipment.
	O.  Provide supports for luminaries mounted on the bottom of suspended ceilings.
	1.  Construct supports of lightweight U-channel spanning at least two lathers channels or main grid rails with 1/4-inch threaded rod through the ceiling system into the four corners of fluorescent or high intensity discharge (HID) fixtures.
	2.  Provide a minimum of two 1/4-inch threaded rods to support smaller ceiling surface mounted incandescent or parallel lamp (PL) fluorescent fixtures.
	3.  Provide fixture stud and carrier to support flush outlet boxes in the ceiling treatment or tile from the U-channel.

	P.  Provide stainless mounting hardware for securing electrical equipment to perforated sheet steel.
	Q.  The following supports and support methods are specifically prohibited:
	1.  Strap iron.
	2.  Wire of any type.
	3.  Welding other than stud welding as specified.
	4.  Plastic ties.
	5.  Piggyback clamps (one conduit supported from another conduit or pipe).
	6.  Devices which depend upon spring tension to support conduit or to remain in place.
	7.  Power driven anchors.
	8.  Clip type devices to secure lighting fixtures to the bottom of lay-in style suspended ceiling grids.
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	PART 1 – GENERAL
	A.  General.  Provide the labor, tools, equipment, and materials necessary to install raceways in accordance with the plans and the specifications.
	B.  Types.  Types of raceways specified in this section include the following:
	1.  Electrical metallic tubing.
	2.  Flexible metal conduit.
	3.  Intermediate metal conduit.
	4.  Liquidtight flexible metal conduit.
	5.  Underground plastic utilities duct.
	6.  Rigid metal conduit.
	7.  Rigid nonmetallic conduit.
	8.  Liquidtight flexible nonmetallic conduit.
	9.  Surface raceways.
	10.  Wireways.

	A.  Codes and Standards.  Perform all work associated with raceways in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	1.  National Electrical Code (NEC).  Components and installation shall comply with National Fire Protection Association (NFPA) 70 "National Electrical Code."
	2.  National Electrical Manufacturers Association (NEMA) Compliance.  Comply with applicable requirements of NEMA standards pertaining to raceways.
	3.  Underwriters' Laboratories, Inc. (UL) Compliance and Labeling.  Comply with applicable requirements of UL standards pertaining to electrical raceway systems. Provide raceway products and components listed and labeled by UL, Electrical Testing Labo...

	A.  Submittal Package No. 1 –Product Data, Samples, and Instructions
	1.   Furnish manufacturer's product data, test reports, and materials certifications as required.
	2.  Provide manufacturer's written installation instructions for wireway, metallic raceway, and nonmetallic raceway products.


	PART 2 – PRODUCTS
	A.  Electrical Metallic Tubing (EMT).  Steel, hot dip galvanized conforming to American National Standards Institute (ANSI) C80.3 and UL 797.
	B.  Rigid Steel Conduit.  Rigid steel, hot dip galvanized, threaded type conforming to Federal Specification (FS) WW-C-581E, ANSI C80.1 and UL 6.
	C.  Intermediate Steel Conduit.  Rigid intermediate grade, hot dip galvanized conforming to FS WW-C-581E, ANSI C80.1, and UL 1242.
	D.  Polyvinyl Chloride (PVC) Externally Coated Rigid Steel Conduit.  Rigid steel, hot dip galvanized with 40 mil external coating of PVC and 2 mil internal urethane coating conforming to ANSI C80.1 and NEMA RN 1. The PVC coated galvanized rigid condui...
	E.  Rigid Aluminum Conduit.  Rigid aluminum conduit conforming to ANSI C80.5.
	F.  Flexible Metal Conduit.  FS WW-C-566 and UL 1.  Continuous, spirally wound, interlocked galvanized strip steel.
	G.  Liquidtight Flexible Metal Conduit.  Single strip, flexible, continuous, interlocked, and double wrapped steel; galvanized inside and outside; covered with liquidtight jacket of flexible PVC conforming to UL 360.
	H.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering products which may be incorporated in the work include, but are not limited to, the following:
	1.  AFC.
	2.  Alflex Corp.
	3.  Allied Tube and Conduit.
	4.  Electri-Flex Company.
	5.  LTV Copperweld.
	6.  Perma-Cote Industries.
	7.  Robroy Industries, Inc.
	8.  Wheatland Tube Co.
	9.   KorKap.

	A.  Rigid Nonmetallic Conduit.  PVC, Schedule 40, 90 degrees Celsius (  C.), conforming to NEMA TC-2, UL 651, and NEC Article 347.
	B.  Rigid Nonmetallic Conduit (Heavy Wall).  PVC, Schedule 80, 90  C., conforming to NEMA TC-2, UL 651, and NEC Article 347.
	C.  Liquidtight Flexible Nonmetallic Conduit.  Continuous spiral of hard PVC encapsulated with flexible PVC conforming to UL 1660.
	D.  Electrical Nonmetallic Tubing.  PVC conforming to NEMA TC-13.
	E.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering products which may be incorporated in the work include, but are not limited to, the following:
	1.  Alflex.
	2.  Cantex Industries.
	3.  Carlon.
	4.  Electric-Flex.

	A.  General.  Provide conduit accessories of types, sizes, and materials, complying with manufacturer's published product information, which mate and match conduit and tubing.
	B.  Conduit Bodies
	1.  General.  Provide conduit bodies of types, shapes, and sizes as required to suit individual applications and NEC requirements.  Provide matching gasketed covers secured with corrosion resistant screws.
	2.  Rigid Metal.  Threaded galvanized cast iron conforming to UL 514B and FS W-C-586D.
	3.  Hazardous Locations.  Threaded aluminum approved for hazardous locations as shown.
	4.  EMT.  Compression type conforming to UL 514B.
	5.  Nonmetallic.  PVC, molded solvent weld connector conforming to UL 514B.

	C.  Locknuts.  Construct locknuts with sharp edge for digging into metal and ridged outside circumference for proper fastening.
	D.  Bushings.  Metal, flared bottom, ribbed sides, set screw type grounding terminal and smooth rounded inner circumference.
	E.  Conduit Hubs.  Threaded hub, metal, locknut/bushing, gasket.
	F.  Rigid Metal Conduit Fittings.  Threaded cast malleable iron galvanized or aluminum, fittings conforming to FS W-F-408.
	G.  EMT Fittings.  Steel, compression type conforming to UL 514B.
	H.  Flexible Metal Conduit Fittings.  Provide conduit fittings for use with flexible steel conduit of threadless hinged-clamp type.
	1.  Straight Terminal Connectors.  One piece body, female end with clamp and deep slotted machine screw for securing conduit, and male threaded end provided with locknut.
	2.  45-Degree or 90-Degree Terminal Angle Connectors.  Two-piece body construction with removable upper section, female end with clamp and deep slotted machine screw for securing conduit, and male threaded end provided with locknut.

	I.  Liquidtight Flexible Metal Conduit Fittings.  FS W-F-406, Type 1, Class 3, Style G.  Galvanized malleable iron fittings with compression type steel ferrule and neoprene gasket sealing rings, with insulated or noninsulated throat.
	J.  Rigid Nonmetallic Conduit Fittings.  NEMA TC 3, mate and match to conduit type and material.
	K.  Liquidtight Flexible Nonmetallic Conduit Fittings.  PVC, one piece body with PVC ferrule and neoprene gasket.
	L.  Sealing Fittings and Products
	1.  Joint Sealants.  Refer to Section 26 05 29, "Supporting Devices."
	2.  Provide gland type sealing bushings for interior conduit seals.  See Section 26 05 29, "Supporting Devices."
	3.  Explosionproof Seals.  Suitable for Class I, Division I, Group D atmosphere.

	M.  Escutcheon Plates.  Chrome plated, stamped steel, hinged, split-ring escutcheon, with set screw.
	1.  Inside diameter shall closely fit conduit outside diameter.
	2.  Outside diameter shall completely cover the opening in floors, walls, or ceilings.

	N.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering conduit fittings which may be incorporated in the work include, but are not limited to, the following:
	1.   Fittings.
	a.  Adalet.
	b.  Appleton Electric.
	c.  Carlon.
	d.  Condux International, Inc.
	e.  Crouse-Hinds.
	f.  Electri-Flex Company.
	g.  Killark Electric Mfg. Co.
	h.  Kraloy.
	i.  O.Z. Gedney.
	j.  Perma-Cote Industries.
	k.  Raco (Hubbell).
	l.  Robroy Industries.

	2.  Escutcheon Plates.
	a.  Chicago Specialty Mfg. Co.
	b.  Sanitary-Dash Mfg. Co.


	A.  General.  Provide electrical wireways of types, grades, sizes, and number of channels for each type of service as indicated.  Provide complete assembly of raceway including, but not limited to, couplings, offsets, elbows, expansion joints, adapter...
	B.  General Purpose Wireways.  NEMA 1 steel, front accessible, totally enclosed with bolted covers.
	1.  Finish with rust-inhibiting coating and gray baked enamel finish.
	2.  Protect screws installed toward inside of wireway with spring nuts to prevent wire insulation damage.

	C.  Oiltight Wireways.  NEMA 12, oiltight and dusttight steel with hinged gasketed cover, external latches, and flanged gasketed joints.  Finished with gray enamel paint inside and outside.
	D.  Watertight Wireways.  NEMA 4X, watertight, corrosion resistant stainless steel with hinged gasketed cover, screw clamps, and flanged gasketed joints.
	E.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering wireways which may be incorporated in the work include, but are not limited to, the following:
	1.  American Electric.
	2.  B-Line Systems, Inc. (Copper).
	3.  Cross Brothers, Inc.
	4.  Erickson Electric Equipment Co.
	5.  GS Metals Corp.
	6.  Hoffman (Enclosures).
	7.  Square D Company.


	PART 3 – EXECUTION
	A.  Examine areas and conditions under which raceways are to be installed, and substrate which will support raceways.
	B.  Notify Engineer/Architect in writing of conditions detrimental to proper completion of the work.
	C.  Do not proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to the Engineer/Architect.
	A.  General.  Field-bend conduit with benders designed for the purpose so as not to distort or vary the internal diameter.  Cut conduits straight and properly ream to remove burrs.
	B.  Metal Conduits.
	1.  Cut conduit threads deep and clean.
	2.  Use of running threads at conduit joints and terminations is prohibited.
	3.  Conduits installed underground, in slabs, or exterior shall have threads painted with a corrosion inhibiting compound before couplings are assembled.
	4.  Isolate aluminum conduits in contact with reinforced concrete using a bitumastic coating.

	C.  Nonmetallic Conduits.  All PVC conduit joints shall be solvent welded to provide a watertight seal capable of sustaining an internal or external pressure of 25 pounds per square inch (psi) for 1 hour.  Install PVC conduit in a sand bed except PVC ...
	D.  Install joint sealers and mechanical pipe seals as specified in Section 26 05 29, "Supporting Devices."
	A.  Complete the installation of raceways before starting installation of cables and wires in raceways.
	1.  All spare raceways shall be capped or plugged and include a pull wire.
	2.  All metallic raceways shall be grounded.

	B.  Install raceways as indicated in accordance with manufacturer's written installation instructions, and in compliance with NEC and National Electrical Contractors Association (NECA) "Standards of Installation."
	1.  Use roughing-in dimensions furnished by the supplier for all electrically operated units.
	2.  Set raceways and boxes for connection to units only after the dimensions and locations clear with other trades.
	3.  Install units plumb and level, and maintain manufacturer's recommended clearances.

	C.  Mechanically assemble metal raceways for conductors to form continuous electrical conductor, and make connections to electrical boxes, fittings, and cabinets to provide effective electrical continuity and a rigid mechanical assembly.
	1.  Avoid the use of dissimilar metals throughout the system to eliminate the possibility of electrolysis.
	2.  Where dissimilar metals are in contact, coat all surfaces with corrosion inhibiting compound before assembling.

	D.  Size conduits to meet the NEC requirements, except no conduit shall be smaller than 3/4 inch for interior applications or 1 inch for exterior applications.  The diameter of embedded conduits shall not exceed one-third of the slab or wall thickness.
	A.  Uses Permitted
	1.  Use EMT only for concealed work in finished areas with metal or wood stud construction.
	2.  Use flexible metal conduit in finished areas only and only from boxes to recessed lighting fixtures (6-foot maximum length) or for concealed work in existing walls.
	3.  Use liquidtight flexible metalconduit for the final 24 inches of connections to motors or equipment subject to movement or vibration.
	4.  Use PVC coated rigid steel conduit in areas exposed to severe moisture or corrosive conditions as designated on the plans.
	5.  Use Schedule 80 PVC conduit exposed only as specifically designated on the plans for areas exposed to severe moisture or corrosive conditions.
	6.  Use rigid metal conduit (RMC) or intermediate metal conduit (IMC) for all other interior installations not exposed to severe moisture or corrosive conditions.
	7.  Use Schedule 40 PVC for conduits located in slabs or under slabs.
	8.  Use Schedule 80 PVC for exterior underground installations.
	9.  Use RMC or IMC for all exterior aboveground installations.

	B.   Routing
	1.  General.
	a.  Install exposed conduits and conduits above suspended ceilings, parallel or perpendicular to walls, ceilings, or structural members.
	b.  Do not run through structural members.
	c.  Avoid horizontal runs within partitions or side walls.
	d.  Avoid ceiling inserts, lights, or ventilation ducts or outlets.
	e.  Do not run conduits across pipe shafts or ventilation duct openings and keep conduits a minimum of 6 inches from parallel runs of flues, hot water pipes, or other sources of heat.
	f.  Wherever possible, install horizontal raceway runs above water and steam piping.

	2.  Finished Areas.  Conceal conduits installed in finished areas of new construction in walls, in slabs, or above suspended ceilings.  Conceal new conduits installed in existing finished areas where practical.
	3.  Other Interior Areas.  Where possible, run conduits to motors or equipment more than 3 feet from walls under the slab or floor and stubbed up to the equipment.  For all other interior applications, install conduits exposed or concealed as shown.
	4.  Other Interior Areas.  Where possible, run conduits to motors or equipment more than 3 feet from walls under the slab or floor and stubbed up to the equipment.  For all other interior applications, conduits shall be exposed.
	5.  Exterior.  Do not run conduits exposed on the exterior surface of buildings.
	6.  Underground.
	a.  Install underground conduits a minimum of 24 inches below finished grade for circuits 600 volts or less and 36 inches for circuits above 600 volts.
	b.  Concrete encased conduits shall have a minimum of 3 inches of concrete cover for circuits 600 volts and less and 4 inches for circuits above 600 volts.
	c.  Wherever possible, make changes of direction with long sweep bends having a minimum radius of 2.5 feet.
	d.  Slope conduits toward manholes or pull boxes and away from building with a pitch of not less than 3 inches in 100 feet.
	e.  Provide a marker tape over all conduit runs as specified in Section 26 05 53, "Electrical Identification."


	C.   Penetrations
	1.  Exterior Walls.  Seal conduits penetrating exterior walls of any structure (other than handholes, manholes, or pull boxes) below grade, at grade floors, or below grade floors to prevent moisture migration as specified in Section 26 05 29, "Support...
	2.  Slabs and Floors.
	a.  Where PVC conduits are installed in slabs or floors, the transition from embedded to exposed shall be RMC or IMC.
	b.  The metal conduit shall extend a minimum of 1 inch into the concrete.
	c.  Where PVC conduits are installed below on-grade slabs or floors, the penetration shall be made with RMC or IMC.

	3.  Fire Rated Walls.  Seal conduits penetrating fire rated walls, floors, and partitions with a fire rated sealant as described in Section 26 05 29, "Supporting Devices."
	4.  Roofs.  Conduits shall penetrate roofs only where specifically shown.
	5.  Finished Walls, Floors, and Ceilings.  Where conduits pass through finished walls and ceilings, install escutcheons.

	D.  Supports.
	1.  Support all conduits as specified in Section 26 05 29, "Supporting Devices."
	2.  Support all conduits entering structures as shown.
	3.  Provide reinforcing for concrete duct banks passing through backfilled area.
	4.  Reinforcing shall extend a minimum of 5 feet beyond excavation.

	E.  Fittings.
	1.  Install miscellaneous fittings such as reducers, chase nipples, three piece unions, split couplings, and plugs that have been specifically designed and manufactured for their particular application.
	2.  Use threaded fittings and conduit bodies for RMC and IMC.
	3.  Install grounding type expansion fittings in raceways every 200 feet of linear run or wherever structural joints are crossed to allow for expansion and contraction.
	4.  Draw up couplings and conduit sufficiently tight to ensure watertightness.
	5.  Terminate EMT at all boxes with a connector, locknut, and bushing.
	6.  Terminate RMC and IMC at NEMA 1 and NEMA 12 boxes with two locknuts, one inside and one outside, and a bushing.
	7.  Terminate RMC and IMC at NEMA 3R, NEMA 4, and NEMA 4X enclosures and weatherproof equipment enclosures with conduit hub assemblies.

	F.  Conduit Seals.
	1.  Provide explosionproof conduit seals where required by the NEC.
	2.  Install approved sealing compound after conductor installation.
	3.  Follow all manufacturer's installation practices.

	A.  Uses Permitted
	1.  Use watertight wireways in damp or wet interior areas and for all exterior areas.
	2.  Use oiltight wireways in dry process areas.
	3.  Use general purpose wireways in nonprocess areas.

	B.  Routing.  Install wireways parallel or perpendicular to wall, floors, ceilings, or structural members.
	C.  Supports.  Support all wireways as specified in Section 26 05 29, "Supporting Devices."
	D.  Fittings.  Install fittings that have been specifically designed and manufactured for their particular application.
	A.  During construction, protect partially completed raceway runs from entrance of dirt, moisture, and debris by means of suitable factory made duct plugs.
	B.  After completion of installation, pull a mandrel through every conduit to check for alignment and clear passage.
	1.   Use an iron shot mandrel with a diameter of 1/4 inch less than the nominal size of the conduit and with a length equal to the conduit diameter.
	2.   The mandrel shall have a leather or rubber gasket slightly larger than the conduit opening.
	3.   After testing the conduits with the mandrel, pull a stiff brush through each duct until it is clear of any particles of earth, sand, or gravel, then install plugs until wire is to be pulled.

	C.  Clean existing ducts to be used for new cable in the same manner as noted above.


	S26_05_34
	PART 1  -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 26 00 01, "Basic Electrical Requirements."
	2.  Section 26 00 02, "Basic Electrical Materials and Methods."
	3.  Section 26 05 33, "Raceways."
	4.  Section 26 05 29, "Supporting Devices."
	5.  Section 26 05 26, "Grounding."

	A.  General.  Provide the labor, tools, equipment, and materials necessary to furnish and install cabinets, boxes, and fittings in accordance with the plans and as specified herein.
	B.  Types of cabinets, boxes, and fittings specified in this section include the following:
	1.  Outlet and device boxes.
	2.  Pull and junction boxes.
	3.  Cabinets.
	4.  Hinged door enclosures.
	5.  Boxes for hazardous locations.

	A.  Codes and Standards.  Perform all work to furnish and install cabinets, boxes, and fittings in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	B.  Nationally Recognized Testing Laboratory (NRTL) Listing and Labeling.  Items provided under this section shall be listed and labeled by an NRTL.  The term "NRTL" shall be as defined in Occupational Safety and Health Administration (OSHA) Regulatio...
	C.  National Electrical Code (NEC) Compliance.  Components and installation shall comply with National Fire Protection Association (NFPA) 70 "National Electrical Code."
	D.  National Electrical Manufacturers Association (NEMA) Compliance.  Comply with NEMA Standard 250, "Enclosures for Electrical Equipment (1000 Volts Maximum)."
	A.  General.  Furnish manufacturer's product data, test reports, and material certifications.
	B.  Shop Drawings.  For shop fabricated junction and pull boxes, show accurately scaled views and spatial relationships to adjacent equipment.  Show box types, dimensions, and finishes.
	A.  Store cabinets, boxes, and fittings in clean dry space.  Protect products from weather, damaging fumes, construction debris, and traffic.
	A.  Cabinets.  An enclosure designed either for surface or for flush mounting having a frame, or trim in which a door or doors may be mounted.
	B.  Device Box.  A box designed to house a receptacle or a switch.
	C.  Enclosure.  A box, case, cabinet, or housing for electrical wiring or components.
	D.  Hinged Door Enclosure.  An enclosure designed for surface mounting and having swinging doors or covers secured directly to and telescoping with the walls of the box.
	E.  Outlet Box.  A wiring enclosure where current is taken from a wiring system to supply utilization equipment.
	F.  Wiring Box.  An enclosure designed to provide access to wiring systems or for the mounting of indicating devices or of switches for controlling electrical circuits.

	PART 2  -  PRODUCTS
	A.  Metal Outlet, Device, and Wiring Boxes
	1.  Conform to UL 541A, "Metallic Outlet Boxes, Electrical," and UL 514B, "Fittings for Conduit and Outlet Boxes."  Boxes shall be of type, shape, size, and depth to suit each location and application.
	2.  Conform to NEMA OS 1, "Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports."  Boxes shall be flat-rolled code gauge galvanized steel with stamped knockouts, threaded screw holes, and accessories suitable for each location including mo...
	3.  Provide cast aluminum boxes with threaded raceway entries, and features and accessories suitable for each location including mounting ears, threaded screw holes for devices, and closure plugs.  Boxes shall be made from copper free aluminum.  Devic...
	4.  Provide explosionproof boxes conforming to UL 886, "Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations," listed and labeled for use in the specific location classification, and with the specific hazardous material encountered.  ...

	A.  General.  Comply with UL 50, "Electrical Cabinets and Boxes," for boxes over 100 cubic inches volume.  Boxes shall have screwed or bolted on covers of material same as box and shall be of size and shape to suit application.
	B.  General Purposes Boxes. Hot-dip galvanizedsheet steel with stamped knockouts and with welded seams.  Where necessary to provide a rigid assembly, construct with internal structural steel bracing.
	C.  Dusttight and Oiltight Boxes.  Hot-dip galvanized sheet steel without knockouts and with welded seams and oil-resistant gasket.  Rated NEMA 12.
	D.  Raintight Boxes.  Painted galvanized steel, drip shield, with stamped knockouts in bottom only.  Rated NEMA 3R.
	E.  Weatherproof Boxes. Type 316 stainless steel, welded seams, without knockouts.  Stainless steel hardware, seamless gasket, cover clamps on all four sides.  Rated NEMA 4X.
	F.  Cast Aluminum Boxes.  Molded of copper-free aluminum, with gasketed cover and integral threaded conduit entrances.
	G.  Explosionproof Boxes.  Cast metal boxes conforming to UL 886, "Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations," listed and labeled for use in the specific location classification, and with the specific hazardous material enc...
	A.  General.  Comply with UL 50, "Cabinets and Enclosures," and NEMA ICS6, "Enclosures for Industrial Control and Systems."
	B.  General Purpose Enclosures.  Constructed of 14-gauge sheet steel with continuous welded seams.  Doors shall be hinged directly to cabinet and removable, with 3/4-inch flange around all edges, shaped to cover edge of boxes. Provide three-point hand...
	C.  Dusttight and Oiltight Enclosures.  Constructed of 14-gauge sheet steel with continuous welded seams.  Doors shall be hinged directly to cabinet and shall be removable, with 3/4-inch flange around all edges, shaped to cover edge of box.  Oil resis...
	D.  Weatherproof Enclosures.  Constructed of 14-gauge Type 316 stainless steel with continuous welded seams.  Doors shall be hinged directly to cabinet and shall be removable.  Rolled lip around door and cabinet.  Watertight seamless gasket.  Stainles...
	A.  General.  Comply with UL 50, "Electrical Cabinets and Boxes."
	B.  Cabinet shall be constructed of sheet steel, NEMA 1 class except as otherwise indicated.  Cabinet shall consist of a box and a front consisting of a one piece frame and a hinged door.  Arrange door to close against a rabbet placed all around the i...
	C.  Provide double doors for cabinets wider than 24 inches.  Telephone cabinets wider than 48 inches may have sliding or removable doors.
	D.  Provide combination spring catch and key lock, with all locks for cabinets of the same system keyed alike.  Locks may be omitted on signal, power, and lighting cabinets located within wire closets and mechanical-electrical rooms.  Locks shall be o...
	A.  Corrosion Inhibitors.  All enclosures containing equipment, terminals, or splices shall have a vapor phase corrosion inhibitor.  Provide two spares for each one installed.
	A.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to, the following:
	1.  Adalet Enclosure Systems.
	2.  American Electric.
	3.  Carlon Divison of Lamson & Sessions.
	4.  Crouse Hinds.
	5.  Erickson Electrical Equipment Co.
	6.  Hoffman Enclosures.
	7.  Killark Electric Mfg. Co.
	8.  O.Z. Gedney.
	9.  Raco/Bell Division Harvey Hubbell.
	10.  Spring City Electrical Mfg. Co.
	11.  Square D Co.
	12.  Steel City/Thomas & Betts.


	PART 3 - EXECUTION
	A.  Coordinate installation of electrical cabinets, boxes, and fittings with wire/cable, wiring devices, and raceway installation work.
	A.  Uses Permitted
	1.  Outlet Boxes.
	a.  Use galvanized flat rolled sheet steel boxes in finished areas with framed construction
	b.  Use nonmetallic boxes in corrosive areas as designated on the plans.
	c.  Use explosionproof boxes in hazardous areas as designated on the plans.
	d.  Use cast metal boxes in all other locations.  Each box with associated covers and fittings shall have a NEMA rating suitable for each location installed.

	2.   Pull and Junction Boxes.
	a.  Use general purpose boxes in finished areas with framed construction.
	b.  Use dusttight and oiltight boxes in other dry interior areas.
	c.  Use explosionproof boxes in hazardous areas as designated on the plans.
	d.  Use weatherproof boxes for all other locations.

	3.  Hinged Door Enclosures.
	a.  Use dusttight and oiltight enclosures to house electrical equipment and controls in dry interior locations.
	b.  Use weatherproof enclosures to house electrical equipment and controls in all other locations.

	4.  Cabinets.
	a.  Install enclosures and associated materials and NEMA types suitable for each location and in conformance with the drawings.


	B.  General
	1.  Cap unused knockout holes where blanks have been removed and plug unused conduit hubs.
	2.  Support and fasten items securely in accordance with Section 26 05 29, "Supporting Devices."
	3.  Sizes shall be adequate to meet NEC volume requirements, but in no case smaller than size indicated.
	4.  Remove sharp edges where they may come in contact with wiring or personnel.
	5.  Install boxes in locations which ensure ready accessibility to enclosed electrical wiring and avoid installing boxes back to back in walls where there would be less than 6 inches (150 millimeters [mm]) separation.  Fasten boxes firmly and rigidly ...
	6.  Provide electrical connections for installed boxes.

	C.  Outlet, Device, and Wiring Boxes
	1.  For outlets at windows and doors, locate close to window trim.  For outlets indicated above doors, refer to plans for mounting height above finished floor and center outlets above the door opening except as otherwise indicated.
	2.  For column and pilaster locations, locate outlet boxes for switches and receptacles on columns or pilasters so the centers of the columns are clear for future installation of partitions.
	3.  For outlet boxes for locations in special finish materials for receptacles and switches mounted in desks or furniture cabinets or in glazed tile, concrete block, marble, brick, stone, or wood walls, use rectangular shaped boxes with square corners...
	4.  Mount outlet boxes for switches and receptacles with the long axis vertical or as indicated.  Three or more gang boxes shall be mounted with the long axis horizontal.  Locate box covers or device plates so they will not span different types of bui...
	5.  For outlet locations on exterior face of exterior walls, all outlet boxes shall be recessed in the wall.
	6.  For cover plates for surface boxes, use plates sized to box front without overlap.
	7.  Protect outlet boxes to prevent entrance of plaster and debris.

	D.  Pull and Junction Boxes
	1.  Install clamps, grips, or devices to which cables may be secured.  Arrange cables so they may be readily identified.  Support cable at least every 30 inches inside boxes.
	2.  Mount pull boxes in inaccessible ceilings with the covers flush with the finished ceiling.
	3.  Provide pull and junction boxes for telephone, signal, and other systems at least 50 percent larger than would be required by Article 314 of NEC, or as indicated.  Locate boxes strategically and provide shapes to permit easy pulling of future wire...

	E.  Cabinets and Hinged Door Enclosures
	1.  Mount with fronts straight and plumb.
	2.  Install with tops 78 inches above floor.
	3.  Set cabinets in finished spaces flush with walls.
	4.  Use spacers to maintain 1/4-inch clearance from wall.

	A.  Electrically ground metallic cabinets, boxes, and enclosures.  Where wiring to item includes a grounding conductor, provide a grounding terminal in the interior of the cabinet, box, or enclosure.
	A.  Upon completion of installation and before devices and wiring are installed, remove burrs, dirt, and construction debris and repair damaged finish including chips, scratches, abrasions, and weld marks.
	B.  For galvanized finish, repair damage using a zinc-rich paint recommended by the manufacturer.
	C.  For painted finish, repair damage using matching corrosion-inhibiting touch-up coating.


	S26_05_53
	PART 1 -  GENERAL
	A.  General.  Provide the labor, tools, equipment, and materials necessary to perform the work in accordance with the plans and specifications.
	B.  This section includes identification of electrical materials, equipment, and installations.  It includes requirements for electrical identification components including, but not limited to, the following:
	1.  Buried electrical line warnings.
	2.  Identification labeling for raceways, cables, and conductors.
	3.  Operational instruction signs.
	4.  Warning and caution signs.
	5.  Equipment labels and signs.

	A.  National Electrical Code.  Provide warning signs where required by National Fire Protection Association (NFPA) 70 “National Electrical Code (NEC).”
	B.  American National Standards Institute (ANSI) Compliance.  Comply with requirements of ANSI Standard A13.1, “Scheme for the Identification of Piping Systems,” with regard to type and size of lettering for raceway and cable labels.
	A.  Submittal Package No. 1 – Product Data and Test Reports
	1.   Furnish manufacturer's product data, test reports, and materials certifications as required.


	PART 2  -  PRODUCTS
	A.  Box, Conduit, and Raceway Identification
	1.  Adhesive Labels.  Preprinted, flexible, self-adhesive vinyl labels with black legend.  Legend covered with clear weather and chemical resistant coating.
	2.  Plastic Sleeves.  Preprinted, pretensioned, snap-on, flexible, wraparound plastic sleeves with black legend.  Sized to fit conduit diameter.
	3.  Plasticized Card Stock Tags.  Vinyl cloth with preprinted and field printed legends.  Red background, except as otherwise indicated, with eyelet for fastener.
	4.  Buried Electrical Line Warning Tape.  Permanent, bright colored (red), continuous printed, plastic warning tape not less than 6 inches wide by 5 mils thick with continuous metallic strip or core.  Printed legend rending as follows:  “Buried High V...

	B.  Wire and Cable Identification
	1.  Colored Marking Tape.  Self-adhesive vinyl tape not less than 7 mils thick and 3/4 inch wide.
	2.  Wire Labels.  Self-adhesive wraparound labels with clear heat shrinkable jacket or permanent plastic heat shrinkable labels.  Preprinted legends.
	3.  Aluminum Face Card Stock Tags.  Weather resistant, 18 point minimum card stock faced on both sides with embossable aluminum sheet, 0.002 inch thick, and laminated with moisture resistant acrylic adhesive.  Preprint legend to suit the application a...
	4.  Aluminum Wraparound Marker Bands.  Bands with stamped or embossed legend and slots or ears for permanently securing around wires, cables, or groups of wires.  Four millimeter (mm) thick sheet aluminum.

	C.  Nameplates and Signs
	1.  Laminated Plastic.  Engraving stock plastic laminate, 1/16 inch minimum thick for signs up to 20 square inches, or 8 inches in length; 1/8 inch thick for larger sizes.  Engrave legend in black letters on white face unless otherwise noted and punch...
	2.  Metal Backed Butyrate.  Weather-resistant, nonfading, preprinted cellulose acetate butyrate signs with 20-gauge, galvanized steel backing, with colors, legend, and size appropriate to the location.  Provide 1/4-inch grommets in corners for mounting.
	3.  Brass or Aluminum Tags.  Metal tags with stamped legend, punched for fasteners.  Dimensions:  2 inches by 2 inches by 19 gauge.

	D.   Accessories
	1.  Fasteners.  Self-tapping stainless steel screws or number 10/32 stainless steel machine screws with nuts and flat and lock washers.
	2.  Cable Ties.  Fungus inert, self-extinguishing, one piece, self-locking nylon cable ties, 0.18-inch minimum width, 50-pound minimum tensile strength, and suitable for a temperature range from minus 40 degrees Fahrenheit (o F.) to 185 o F.  Provide ...

	A.  Available Manufacturers.  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to, the following:
	1.  American Labelmark Co.; Labelmaster Subsidiary
	2.  Brady Corp.
	3.  Carlton Industries, Inc.
	4.  Champion American, Inc.
	5.  Emed Co., Inc.
	6.  Grimco, Inc.
	7.  Ideal Industries, Inc.
	8.  Kraftbilt.
	9.  LEM Products, Inc.
	10.  Markal Corp.
	11.  National Band and Tag Co.
	12.  Panduit Corp.
	13.  Radar Engineers.
	14.  Seton Identification Products
	15.  Standard Signs, Inc.


	PART 3 - EXECUTION
	A.  Conduits
	1.  Underground Lines.  Identify with warning tape in trench above conduits.

	B.  Boxes
	1.  Code Required Caution Signs.  Self-adhesive labels indicating system voltage.  Install on outside of box cover.
	2.  Circuit Identification.  Self-adhesive labels indicating contained circuits.

	C.  Wires and Cables
	1.  Color Coding.  Color code service, feeder, and branch circuit conductors as follows:
	a.  Use conductors with color factory applied for sizes No. 8 AWG and smaller.
	b.  Use colored marking tape for sizes larger than No. 8 AWG.  Apply for a distance of 6 inches from terminal points and in boxes where splices or taps are made.

	2.  Circuit Identification.  Use aluminum wraparound marker bands to identify feeders and branch circuits in manholes, handholes, and pull boxes.
	3.  Conductor Labeling.  Use wire labels to identify conductors as follows:
	a.  Conductors indicated to be for future connection or connection under another contract with identification indicating source and circuit numbers.
	b.  Where multiple branch circuits or control wiring or communications/signal conductors are present in the same box or enclosure (except for three circuit, four wire home runs), label each conductor or cable.
	c.  Provide legend indicating source, voltage, circuit number, and phase for branch circuit wiring.
	d.  Phase and voltage of branch circuit wiring may be indicated by means of coded color of conductor insulation.
	e.  For control and communications/signal wiring, use color coding for wire/cable marking tape at terminations and at intermediate locations where conductors appear in wiring boxes, troughs, and control cabinets.
	f.  Use consistent letter/number conductor designations throughout on wire/cable marking tapes.
	g.  Match identification markings with designations used in panelboards, shop drawings, Contract Documents, and similar previously established identification schemes for the facility's electrical installations.
	h.  Provide securely attached nameplates identifying all ground buses.
	i.  Provide securely attached nametags to each accessible termination, attachment, or bonding location for each equipment grounding conductor, grounding electrode conductor, and bonding conductor.


	D.  Signs
	1.  Install warning, caution, or instruction signs where required by NEC, where indicated, or where reasonably required to ensure safe operation and maintenance of electrical systems and of the items to which they connect.
	2.  Install engraved plastic laminated instruction signs with approved legend where instructions or explanations are needed for system or equipment operation.
	3.  Install butyrate signs with metal backing for outdoor items.
	4.  For emergency operating signs, install engraved laminate signs with white legend on red background with minimum 3/8 inch high lettering for emergency instructions on power transfer, load shedding, or other emergency operations.
	5.  Provide code required signs for multiple main switches, for standby power systems, and, where required, for generator ground connection.

	E.  Nameplates
	1.  General.
	a.  Provide equipment identification nameplates for each major unit of electrical equipment, including central or master units of each electrical system.
	b.  This includes communication/signal/alarm systems unless unit is specified with its own self-explanatory identification.
	c.  Text shall match terminology and numbering of the contract documents and shop drawings.

	2.  Provide 1-1/2-inch high engraved plastic laminated nameplates (2 inches high where two lines of text are required) with 1/2-inch lettering for the following:
	a.  Panelboards, electrical cabinets, and enclosures.
	b.  Access doors and panels for concealed electrical items.
	c.  Switchgear and switchboards.
	d.  Substations.
	e.  Motor control centers.
	f.  Motor starters.
	g.  Contactors.
	h.  Enclosed circuit breakers.
	i.  Disconnect switches.
	j.  Control panels.

	3.  Provide 5/8-inch-high engraved plastic laminated nameplates (1-inch high where two lines of text are required) with 1/4-inch high lettering for individual compartments of the following:
	a.  Switchgear and switchboards.
	b.  Motor control centers.

	4.  Provide 5/8-inch-high engraved plastic laminated namplates (1-inch high where two lines of text are required) with 1/4-inch high lettering for the following:
	a.  Push-button stations.
	b.  Remote controlled switches.
	c.  Control devices.
	d.  Light switches.

	5.  Install labels at locations indicated and at locations for best convenience of viewing without interference with operation and maintenance of equipment.  All code requirements for signage shall be met.

	A.  General
	1.  Lettering and Graphics.  Coordinate names, abbreviations, colors, and other designations used for electrical identification with corresponding designations specified or indicated.  Install numbers, lettering, and colors as approved in submittals a...
	2.  Install identification devices in accordance with manufacturer's written instructions and requirements of NEC.  Clean surfaces of dust, loose material, and oily films before applying.
	3.  Sequence of Work.  Where identification is to be applied to surfaces that require finish, install identification after completion of finish work.
	4.  Install labels where indicated or at locations for best viewing without interference with operation and maintenance of equipment.

	B.  Buried Line Warning Tape.
	1.   During trench backfilling, for exterior underground power, control, signal, and communications cables and conduits, install continuous underground plastic line marker, located directly above line at 6 to 8 inches below finished grade.
	2.   Where multiple lines are installed in a common trench or concrete envelope, do not exceed an overall width of 16 inches; install a single line marker.

	C.  Tape.
	1.  Apply colored, pressure-sensitive plastic tape in half-lapped turns.
	2.  Apply the last two turns of tape with no tension to prevent possible unwinding.
	3.  Do not obliterate cable identification markings by taping.
	4.  Tape locations may be adjusted slightly to prevent such obliteration.

	D.  Metal Tags.  Attach metal tags with one piece self-locking nylon cable ties.
	E.  Cable Ties.  Apply cable ties with a special tool or pliers; tighten for snug fit and cut off excess length.


	S26_27_26
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 26 00 01, "Basic Electrical Requirements."
	2.  Section 26 00 02, "Basic Electrical Materials and Methods."
	3.  Section 26 05 53, "Electrical Identification," for requirements for legends to be engraved on wall plates.
	4.  Section 26 28 16, "Circuit and Motor Disconnects," for devices other than snap switches and plug/receptacle sets used as disconnects for motors.

	A.  General.  Provide the labor, tools, equipment, and materials necessary to furnish and install wiring devices in accordance with the plans and as specified herein.
	1.  This section includes the following:
	a.  Receptacles.
	b.  Ground fault circuit interrupter (GFCI) receptacles.
	c.  Plugs.
	d.  Plug connectors.
	e.  Snap switches.


	A.  Codes and Standards.  Perform all work to furnish and install wiring devices in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	1.  Regulatory Requirements.  Comply with provisions of the following codes.
	2.  National Fire Protection Association (NFPA) 70, "National Electrical Code (NEC)."
	3.  Underwriters' Laboratories, Inc. (UL) and National Electrical Manufacturers Association (NEMA) Compliance.  Provide wiring devices which are listed and labeled by UL and comply with applicable UL and NEMA standards.

	A.  Transmittals.  Furnish manufacturer's product data, test reports, and materials certifications as required.
	B.  Submit the following in accordance with Conditions of Contract and Division 1 specifications sections:
	1.  Product data for each type of product specified.

	A.  Deliver wiring devices and components properly packaged in factory fabricated type containers.
	B.  Store wiring devices and components in original packaging and in a clean, dry space; protect from weather and construction traffic.
	C.  Handle wiring devices and components carefully to avoid breakages, impacts, denting, and scouring finishes.  Do not install damaged equipment; replace/return damaged units to equipment manufacturer.

	PART 2 -  PRODUCTS
	A.  Manufacturers
	1.  Manufacturers.  Subject to compliance with requirements, provide products by one of the following:
	a.  Wiring Devices.
	1)  Bryant Electric Co.
	2)  Hubbell, Inc.
	3)  Pass & Seymour/Legrand.
	4)  Leviton.



	B.  Wiring Devices
	1.  General.  Provide wiring devices, in types, characteristics, grades, colors, and electrical ratings for applications indicated which are UL listed and which comply with NEMA WD 1 and other applicable UL and NEMA standards.  Provide ivory color dev...
	2.  Receptacles.
	a.  Comply with UL 498 and NEMA WD 1.
	b.  Ground Fault Interrupter (GFI) Receptacles.  Provide "feed through" type ground fault circuit interrupter, with integral heavy duty NEMA 5-20R duplex receptacles arranged to protect connected downstream receptacles on same circuit.  Provide unit d...

	3.  Switches.
	a.  Snap Switches.  Quiet-type alternating current (ac) switches.  Comply with Federal Specification (FS) W-S-896, UL 20, and NEMA WD1.

	4.  Heavy-Duty Weatherproof/Explosionproof Snap Switches.  Provide factory-sealed snap switches suitable for Class 1, Division 1 and 2, Group C and D and NEMA 3 locations.  Provide conduit hub sizes, poles, and multiple gangs as shown on the contract ...

	C.  Wiring Device Accessories
	1.  Weatherproof GFCI Receptacle Covers.  Weatherproof covers for GFCI receptacles shall be rainproof while in use and shall be in full compliance with NEC Article 406.8.  The covers shall be constructed of clear polycarbonate.  The covers shall be hi...


	PART 3 - EXECUTION
	A.  Installation of Wiring Devices and Accessories
	1.  Install wiring devices and accessories as indicated, in accordance with manufacturer's written instructions, applicable requirements of NEC, and in accordance with recognized industry practices to fulfill project requirements.
	2.  Coordinate with other work, including painting, electrical boxes, and wiring installations, as necessary to interface installation of wiring devices with other work.
	3.  Mount all wall switches at 4'-0" above finished floor and all receptacles at 1'-6" above the finished floor unless otherwise noted.
	4.  Install wiring devices only in electrical boxes which are clean, free from building materials, dirt, and debris.
	5.  Install wiring devices after wiring work is completed.
	6.  Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque tightening values for wiring devices. Where manufacturer's torquing requirements are not indicated, tighten connectors and t...

	A.  General.  Protect installed components from damage.  Replace damaged items prior to final acceptance.
	A.  Testing.  Prior to energizing circuits, test wiring for electrical continuity, and for short circuits.  Ensure that proper polarity of connections is maintained.  Subsequent to energizing, test wiring devices and demonstrate compliance with requir...
	1.  Test ground fault interruptor operation with both local and remote fault simulations in accordance with manufacturer recommendations.



	S26_28_16
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 specification sections, apply to this section.
	B.  Related Sections.  The following sections contain requirements that relate to this section:
	1.  Section 26 00 01, "Basic Electrical Requirements."
	2.  Section 26 00 02, "Basic Electrical Materials and Methods."
	3.  Section 26 05 12, "Wires, Cables, and Connectors."
	4.  Section 26 05 33, "Raceway."
	5.  Section 26 05 34, "Cabinets, Boxes, and Fittings."

	A.  Scope of Work.  Provide the labor, tools, equipment, and material necessary to install circuit and motor disconnects in accordance with the plans and as specified herein.
	B.  Extent of circuit and motor disconnect switch work is indicated by drawings and schedules.
	C.  Types of circuit and motor disconnect switches in this section include the following:
	1.  Equipment disconnects.
	2.  Motor circuit disconnects.

	A.  Codes and Standards.  Perform all work associated with circuit and motor disconnects in compliance with applicable requirements of governing agencies having jurisdiction and in accordance with these plans and as specified herein.
	1.  National Electrical Code (NEC) Compliance.  Comply with NEC requirements pertaining to construction and installation of electrical circuit and motor disconnect devices.
	2.  Underwriters' Laboratories, Inc. (UL) Compliance.  Comply with requirements of UL 98 "Enclosed and Dead Front Switches."  Provide circuit and motor disconnect switches which have been UL listed and labeled.
	3.  National Electrical Manufacturers Association (NEMA) Compliance.  Comply with applicable requirements of NEMA Standards Pub. Nos. KS 1, "Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum)," and 250, "Enclosures for Elec...

	A.  General.  Submit manufacturer's product data, test reports, and material certifications.
	A.  Deliver circuit and motor disconnect switches properly packaged in factory-fabricated-type containers or wrappings which properly protect devices from damage.
	B.  Store circuit and motor disconnect switches in original packaging and protect from weather and construction traffic.  Wherever possible, store indoors; where necessary to store outdoors, store above grade and enclose with watertight wrapping.
	C.  Handle circuit and motor disconnect switches carefully to prevent physical damage.  Do not install damaged disconnect switches; remove from site and replace damaged devices with new.

	PART 2 -  PRODUCTS
	A.  Heavy-Duty Safety Switches.  Provide surface-mounted, heavy-duty-type, sheet steel enclosed safety switches, of types, sizes, and electrical characteristics as required for the indicated installation; fused, if noted on plan.  Provide switches inc...
	A.  Manufacturer.  Subject to compliance with requirements, provide circuit and motor disconnects of one of the following (for each type of switch):
	1.  Crouse-Hinds Co.
	2.  Cutler-Hammer, Inc.
	3.  General Electric Co.
	4.  Square D Company.


	PART 3 - EXECUTION
	A.  Install circuit and motor disconnect switches as indicated, complying with manufacturer's written instructions, applicable requirements of NEC, NEMA, and National Electrical Contractor's Association (NECA) "Standard of Installation," and in accord...
	B.  Coordinate circuit and motor disconnect switch installation work with electrical raceway and cable work, as necessary for proper interface.
	C.  Locations of disconnect switches as shown on the plans are approximate unless dimensioned.  Install disconnect switches as close to the equipment served as practical, but at a readily accessible location with adequate working clearances to meet al...
	D.  Provide a suitable means for mounting all disconnect switches.
	A.  Provide equipment grounding connections, tightened to ensure a permanent and effective ground, for all electrical disconnect switches.
	A.  Subsequent to completion of installation of electrical disconnect switches, energize circuitry and demonstrate capability and compliance with requirements. Where possible, correct malfunctioning units at project site, then retest to demonstrate co...


	S33_05_01
	PART 1  -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, and all related specification sections, apply to this section.
	A.  Scope of Work.  Provide the labor, tools, equipment, and materials necessary to accomplish connections to pipelines and sewers in service in accordance with the plans and as specified herein.
	A.  Codes and Regulatory Agencies.  Perform all work in compliance with all federal, state, and local codes and regulatory agencies.
	A.  Notification.  Notify the Owner at least 2 working days in advance and all affected users at least 24 hours in advance of shutoffs.  The notification shall include planned starting time and duration of interruption in service.  The time and durati...

	PART 2  -  PRODUCTS
	PART 3  -  EXECUTION
	A.  Examination
	1.  Verification of Conditions.  Verify the location and elevation of required construction.  Confirm that conditions are acceptable to begin construction of work covered in the specification.  Complete coordination with other construction or operatio...

	B.  Main Connection
	1.  Sequence of Work.
	a.  Complete as much work as possible before making connections. New mains must be blocked, tested, sterilized, and approved prior to connecting to existing mains.
	b.  Coordinate the work so that all labor, materials, tools, and equipment are on the site at the start of the work.
	c.  Work continuously (24 hours per day, 7 days per week) until service is restored.
	d.  Schedule the work to correspond with minimum flows, such as nights and weekends, to minimize inconvenience to customers.

	2.  Disinfection.  Disinfect contaminated potable water pipe in accordance with Section 01 89 19, "Leakage Test and Disinfection."
	3.  Testing.  Test the connection before backfilling.
	4.  Refilling.  Refill the pipe from the system and evacuate all air through hydrants and air releases.
	5.  Demonstration.  Comply with requirements of Section 33 05 30 Item  3.6.

	C.  Sewer Connection
	1.  Description.  Provide for intercepting existing sewers and connecting new sewers to existing manholes where shown on the plans or where directed and as specified herein.
	2.  General.  This work shall include neatly cutting out existing sewers within new manholes; abandoning sewers within new and existing manholes and plugging with concrete; connecting into and reshaping inverts within existing manholes to accommodate ...



	S33_05_30
	Pressure Pipe, Fittings, and Valves, Installation
	PART 1 -  GENERAL
	A.  Scope of Work.  Provide the labor, tools, equipment, and materials necessary to install the pipe and fittings in accordance with the drawings and specifications.  The work includes, but is not limited to, the following:
	1.  Excavation, preparation of the trench bottom and bedding.
	2.  Shoring and bracing.
	3.  Piping beginning at the outside face of structures or building foundations, unless specifically included under other sections.
	4.  Piping beneath structures.
	5.  Installation of supports, restraints, and thrust blocks.
	6.  Work on existing buried pipelines.
	7.  Installation of all joints, fittings, specials, couplings, adapters, sleeves, tie rods, jointing and gasketing materials, and all other work required to complete the piping installation.
	8.  Valves, gates, and specials shown or specified for the piping systems.
	9.  Testing and disinfection.
	10.  Cleaning.
	11.  Trench maintenance.

	A.  Standards.  Conform all materials and workmanship with the following standards.
	1.  AASHTO – American Association of State Highway and Transportation Officials.
	2.  ANSI – American National Standards Institute.
	3.  ASTM – American Society for Testing and Materials.
	4.  AWWA – American Water Works Association.
	5.  PPI – Plastic Pipe Institute.

	B.  Trench Maintenance.  Be responsible for the condition of the trenches for a minimum period of year from the date of the final acceptance, which must include the period of November 1 to the following April 30. Extend the contract bond to cover the ...
	A.  Submittal Package No. 1 – Backfill Product Data
	1.   Product data noting each material source, location, sieve analysis, and other information which will show that the source and supplier are capable of furnishing materials meeting the requirements of these specifications.  Include name and locatio...
	a.  Granular pipe bedding.
	b.  Granular backfill.


	A.  General
	1.  Delivery, storage, and handling shall be in accordance with Section  01 60 00, "Materials and Equipment."
	2.  Reject pipe, fittings, and accessories that are cracked, damaged, or in poor condition, or have damaged linings.
	3.  Pipe handled on skidways shall not be skidded or rolled against other pipe.
	4.   Protect PVC or PE pipe from exposure to heat or direct sunlight (ultraviolet rays).


	PART 2 -  PRODUCTS
	A.  Pipe and Fittings.  Conform all buried piping, fittings, and joints to the drawings and requirements specified in the corresponding section for each type of pipe installed.
	B.  Manufacturer
	1.  All new buried piping of one material shall be by a single manufacturer.
	2.  All buried fittings of one material shall be by a single manufacturer.
	3.  All pipe and fittings manufactured outside the United States shall be certified to ISO 9001:2000 standards for quality assurance.

	C.   Identification
	1.  Factory-mark or cast all pipe and fittings 4 inches in diameter and larger with the pipe size, material, and class or schedule on the exterior pipe surface.
	2.  Factory-mark all piping less than 4 inches in diameter with the pipe size, material, and class or schedule on the exterior pipe surface.

	A.  Granular Pipe Bedding.
	1.   Crushed stone or gravel meeting the following requirements:
	2.   Maximum loss during an AASHTO T104 5-cycle sulfate soundness test shall be 15 percent.
	3.   Maximum wear during an AASHTO T-96 Los Angeles abrasion test shall be 50 percent.

	B.  Selected Excavated Trench Material.  Free from cinders, refuse, organic material, boulders, rocks, frozen material, or other material which in the opinion of the Engineer is unsuitable.
	C.  Plastic Pipe Backfill. In addition to the specified material and installation requirements noted elsewhere in this specification, the particle size of material in contact with the plastic pipe shall not exceed the following: ½ in for pipe under 4 ...
	D.   Excavated Trench Material.  Free from frozen earth, debris, or earth with an exceptionally high void content.
	E.  Granular Backfill.
	1.   Granular backfill materials shall be gravel, crushed gravel, crushed stone, or sand meeting the following grading requirements:
	2.  The fraction passing a No. 40 sieve shall have a liquid limit not greater than 30 and a plasticity index not greater than 6.
	3.   Maximum loss during an AASHTO T104 5-cycle sulfate soundness test shall be 15 percent.
	4.   Maximum wear during an AASHTO T-96 Los Angeles abrasion test shall be 50 percent.


	PART 3 -  EXECUTION
	A.  Verification of Conditions
	1.  Verify the location and elevation of required construction.
	2.  Confirm that conditions are acceptable to begin construction of the work covered in the specification.
	3.  Coordinate with other construction or activities in the same facility or area.

	B.  Safety.  For the security and safety of persons in and adjacent to trenches or construction operations, follow the safety regulations of the appropriate federal, state, and local agency.
	C.  Dewatering
	1.  Should water be encountered, furnish and operate suitable pumping equipment of adequate capacity to dewater the trench.
	2.  Sufficiently dewater the trench so that the laying and joining of the pipe is in the dry.
	3.  Convey all trench water in accordance with the requirements contained in the National Pollutant Discharge Elimination System (NPDES) program.
	4.  Convey all trench water to a natural drainage channel or storm sewer without causing any property damage.

	D.  Construction Equipment.  Where mains are located in or adjacent to pavements, all backfilling and materials handling equipment shall have rubber tires.  Use crawler equipment only where there is no danger of damaging pavement.
	E.  Noise, Dust, and Odor Control.  Conduct construction activities so as to eliminate all unnecessary noise, dust, and odors.  Do not use oil or other materials for dust control which may cause tracking.
	A.  Protection of Trees
	1.  Take special care to avoid damage to trees and their root systems.
	2.  Do not use machine excavation when, in the opinion of the Engineer/Architect, it would endanger the tree.
	3.  Where the line of trench falls within the limits of the limb spread, headers are required across the trench to protect the tree.
	4.  Conduct the operation of all equipment (particularly when employing booms), the storage of materials, and the deposition of excavation in a manner which will not injure trees, trunks, branches, or their roots unless such trees are designated for r...

	B.  Excavation and Construction Materials.
	1.   Place all excavated material and all construction materials used in the work so as not to endanger the work, annoy the public, or interfere with natural drainage courses.
	2.   During the process of the work, maintain all material piles in a neat, workmanlike manner.

	C.  Trench Support
	1.  Unsupported open cut trenches will not be permitted where they may cause unnecessary damage to pavement, trees, structures, poles, utilities, or other private or public property.
	2.  During the progress of the work, support the sides of the excavation by adequate and suitable sheeting, shoring, bracing, or other approved means.
	3.  Remove trench support material and equipment when backfilling operations have progressed to the point where they may be withdrawn without endangering property.
	4.  In lieu of removing all the sheeting, you may cut off the sheeting 2 feet above the top of the pipe and remove the upper portion.
	5.  If all the sheeting is to be removed, remove it without causing damage to the pipe.
	6.  No sheeting, shoring, or bracing will be paid for by the Owner unless remaining in place on written order of the Engineer/Architect.  In this case, payment will be made in accordance with the General Conditions.

	D.  Trench Excavation and Bottom Preparation
	1.  Trench Width.  Hold widths of trenches to a minimum to accommodate the pipe and appurtenances.  Measure the trench width at the top of the pipe barrel and shall conform to the following limits:
	a.  Pipe.
	b.  Structures.  The minimum excavation limits for structures shall be as excavated.  In rock, the excavation limits shall not exceed 12 inches from the outside wall and 6 inches below the footer.
	c.  Excessive Trench Width.  If for any reason the trench width exceeds the maximum trench width defined in this section, provide granular pipe bedding, additional strength pipe, or concrete encasement, at no cost to the Owner and subject to acceptance.

	2.  Trench Depth.
	a.  Earth.
	1)  Excavate the trench to the depth required.
	2)  Provide a uniform and continuous bearing and support for the pipe barrel on solid and undisturbed ground at every point between joints.
	3)  It will be permissible to disturb the finished trench bottom over a maximum length of 18 inches near the middle of each length of pipe for the withdrawal of lifting tackle.
	4)  Provide bell holes.
	5)  Accurately prepare the finished trench bottom by means of hand tools.

	b.  Rock.
	1)  Where excavation is made in rock or boulders, excavate the trench 6 inches below the pipe barrel for pipe 24 inches in diameter or less, and 9 inches for pipe larger than 24 inches in diameter.
	2)  Remove all loose material from the trench bottom.


	3.   Rock Excavation.
	a.  Rock excavation is defined as the removal of:
	1)  Unanticipated solid concrete (excluding pavements), unanticipated solid masonry, or boulders each of which has a volume greater than 1 cubic yard.
	2)  Bedrock which requires for its removal drilling and blasting, wedging, sledging, barring, or breaking up with a power-operated tool.

	b.  Rock excavation is not excavating:
	1)  Existing concrete or masonry structures or pavements shown.
	2)  Material which can be excavated using an appropriately sized, heavy-duty, power-operated excavator, backhoe, or shovel, all of which are equipped with bucket-mounted ripping teeth.
	3)  Material that can be excavated with a hand pick and shovel.
	4)    Soft or disintegrated bedrock such as weathered shale, clay shale, claystone, or mudstone, or overconsolidated soils such as "hardpan."
	5)  Previously blasted materials or materials that are intermittently drilled and blasted to merely increase production.

	c.  Blasting Rock.  Do not blast rock unless approved.


	E.  Pipe, Fittings, and Valve Installation
	1.  Pipe Laying.
	a.  Lay pipe with bell ends facing in the direction of laying, unless otherwise directed.
	b.  After placing a length of pipe in the trench, center the spigot end in the bell and force the pipe home.
	c.  Lay all pipe with ends abutting and true to line and grade.
	d.  Deflection of pipe joints in excess of the manufacturer's recommendations will not be permitted.
	e.  Provide a watertight pipe plug or bulkhead to prevent the entrance of foreign material whenever pipe laying operations are not in progress.
	f.  Inspect cast metal pipe and fittings for cracks by ringing the pipe with a light hammer while it is suspended.

	2.  Pipe Cutting.
	a.  Cut pipe in a neat and workmanlike manner without damage to the pipe or lining.
	b.  The end shall be smooth and at right angles to the axis of the pipe.
	c.  Flame cutting of metal pipe by means of an oxyacetylene torch will not be permitted.

	3.  Push-On Joints.
	a.  Thoroughly clean the surfaces with which the rubber gasket comes in contact just before assembly.
	b.  Then insert the gasket into the groove in the bell.
	c.  Before starting joint assembly, apply a liberal coating of special lubricant to the spigot end.
	d.  With the spigot end centered in the bell, push the spigot end home.

	4.  Mechanical Joints.
	a.  Center the spigot in the bell.
	b.  Thoroughly clean the surface with which the rubber gasket comes in contact just before assembly.
	c.  Brush these clean surfaces with a special lubricant just before slipping the gasket over the spigot end and into the bell.
	d.  Also brush the lubricant over the gasket before installation to remove the loose dirt and lubricate the gasket as it is forced into its retaining space.

	5.  Restrained Joints.
	a.  Ball and Socket or Push-On.  Assemble and install the ball and socket joint according to the manufacturer's recommendations.  Thoroughly clean and lubricate the joint.  Check the retainer ring fastener.

	6.  Joints between Dissimilar Pipe Materials.  Make connections to pipe of different materials with adaptors designed to join those materials.
	7.  Setting Valves.
	a.  Set valves on a firm foundation so that no load will be transferred to the connecting pipe.
	b.  Provide a valve box for every buried valve.
	c.  The valve box shall not transmit shock or stress to the valve and shall be centered and plumb over the operating nut of the valve.
	d.  Set the box cover flush with the surface of the finished pavement unless otherwise shown.

	8.  Anchoring.  Provide all plugs, caps, tees, and bends with a concrete backing.  If shown or specified, prevent movement by attaching suitable metal rods, clamps, or restrained fittings.
	a.  Concrete Backing.
	1)  Concrete backing shall be Design Mix A concrete as specified in Section 03 30 00, "Cast-In-Place Concrete."
	2)  Place backing between undisturbed ground and the fitting to be anchored.
	3)  The area of bearing on the fitting and on the ground shall be as shown.
	4)  Place the backing, unless otherwise shown, so that the pipe and fitting joints will be accessible for repair.

	b.  Tie Rods.
	1)  Place steel tie rods or clamps, where permitted, of adequate strength to prevent movement.
	2)  Paint steel tie rods or clamps with three coats of an approved bituminous paint or coal tar enamel.

	c.  Restrained Fittings.  Restrained fittings shall be subject to the acceptance of the Engineer/Architect.


	F.  Trench Backfill.  Backfill all trench excavations immediately after pipe is laid as shown and specified.
	1.  Foundation.
	a.  Build the mains on a good foundation.
	b.  If, in the Engineer/Architect's opinion, the material forming the trench bottom is not suitable for a good foundation, replace it with granular pipe bedding as directed.
	c.  Authorized excavation and restoration of the foundation below the trench bottom will be paid for in accordance with the General Conditions.
	d.  Fill unauthorized excavation below the trench bottom with pipe bedding at no cost to the Owner.

	2.  Pipe Bedding.
	a.  Install all plastic or fiberglass-reinforced plastic (FRP) pipes with a 6-inch-deep granular pipe bed.
	b.  Install all other pipe materials with no pipe bed unless foundation is rock.
	c.   For rock foundations, provide a 6-inch granular pipe bed between rock and pipe for pipes 24 inches in diameter or less and a 9-inch granular pipe bed for pipes larger than 24 inches in diameter.
	d.  Spread granular pipe bedding the full width of trench bottom.

	3.   Haunching.
	a.  Use compacted selected excavated trench material unless noted otherwise.
	b.  Place in uniform 6-inch loose layers and compact each layer to eliminate the possibility of settlement, pipe misalignment, or damage to joints.

	4.  Initial Backfill.
	a.  Use selected excavated trench material unless noted otherwise.
	b.   Take care to avoid injuring or moving the pipe.

	5.  Final Backfill.
	a.  Use excavated trench material unless noted otherwise.
	b.  Use mechanical equipment to place the backfill.
	c.  Do this in such a manner that the material does not free fall, but so that it will flow onto the previously placed material.
	d.  Consolidate the backfill to ensure the minimum possible settlement.
	e.  No compacting of the backfill with mechanical equipment, such as wheeled vehicles, will be permitted unless sufficient cover is provided over the pipe to prevent damage to the pipe.

	6.  Granular Backfill.  When backfilling under pavements, driveways, or as directed, use granular backfill in place of the selected excavated trench material and the excavated trench material.
	7.  Backfill trenches with Class C concrete where trench excavations pass within 18 inches of column or wall footings and that are carried below bottom of such footings or that pass under wall footings.  Place concrete to level of bottom of adjacent f...
	8.  Provide 4-inch-thick concrete base slab support for piping or conduit less than 2'-6" below surface of roadways.  After installation and testing of piping or conduit, provide minimum 4-inch-thick encasement (sides and top) of concrete prior to bac...
	9.  Bulkheads.
	a.  When granular bedding or backfill is provided, place bulkheads of clay soil across the trench at 100 foot intervals to resist the movement of groundwater through the granular material.
	b.  Carefully compact the bulkheads and extend them approximately 3 feet in the direction of the pipe and from the bottom of the trench to a height of 6 inches above the top of the pipe barrel.

	10.  Surface Conditions.  Periodically attend to the trench surface during the course of the Contract.  Maintain the trench surface in a safe condition and not interfering with natural drainage.

	A.  General.  It is the intent of the plans and specifications to install the crossing in such a manner as to protect the pipe from erosion and to restore, as much as practicable, the riverbanks and bottom to their original condition.
	B.  Pipe Protection.  Protect the pipe from erosion either by concrete encasement around the pipe or by a sufficient depth of compacted backfill as shown.
	C.  Riverbank Restoration and Protection
	1.  Restore the riverbanks by backfilling the trench with mechanically compacted earth to the original ground surface.
	2.  The limits of compaction shall extend as shown.
	3.  Following completion of the river crossing, place straw bales along the riverbank on each side within 2 feet of the edge of water and of sufficient length to extend beyond the limits of the excavated trench width.
	4.  Straw bales shall remain in place until after the riverbanks have been fine graded, fertilized, and seeded, and until such time as the seeding has sufficiently grown to protect the riverbanks from erosion.

	D.  River Bottom Restoration.  Backfill the river bottom trench with mechanically compacted earth.
	E.  Construction Procedure.  Use either of the following methods to install the river crossing.
	1.  Option 1.
	a.  Construct an earth embankment from the riverbank to a point beyond the centerline of the river.
	b.  Protect the slopes of the earth embankment from erosion by covering them with 6-mil polyethylene sheeting.
	c.  Extend the sheeting from the river bottom to an elevation 2 feet above the water level.
	d.  Install the main in a trench excavated through the embankment.
	e.  Remove the embankment and material and any excess trench excavation to an off-site disposal area.
	f.  Use the same procedure to install the remainder of the river crossing.

	2.  Option 2.
	a.  Construct a cofferdam of sandbags or inflatable bags from the riverbank to a point beyond the centerline of the river.
	b.  Install the main in a trench within the cofferdam.
	c.  Remove any excess trench excavation to an off-site disposal area.
	d.  Remove the cofferdam.
	e.  Use the same procedure to install the remainder of the river crossing.


	A.  Leakage Test and Disinfection.  In accordance with Section 01 89 19, "Leakage Test and Disinfection."
	B.  Visual.  With Owner and/or Engineer/Architect, visually review the main installation for completion.  Demonstrate that all main materials and appurtenances are in conformance with the Contract Documents.
	C.  Final Acceptance.  The visual demonstration for completion of the main installation shall not be considered as final acceptance of the work.  Correct all discrepancies "punch listed" at final inspection to the satisfaction of the Engineer/Architec...


	S33_05_33
	PART 1 -  GENERAL
	A.  Submittal Package No. 1 – Pipe Material and Testing Data
	1.           Certification of compliance with the referenced standards.
	2.           Description of proposed testing methods, procedures, and apparatus.
	3.           Manufacturer’s product data clearly marked for this specific project showing materials, sizes, thicknesses, pressure ratings, coatings, and joint configuration strengths.


	PART 2 -  PRODUCTS
	A.  Ductile Iron Pipe.  Ductile iron pipe shall meet the requirements of ANSI/AWWA C151/A21.51, “Ductile Iron Pipe, Centrifugally Cast, for Water or Other Liquids.”
	1.  Material.  The chemical constituents shall meet the physical property recommendations of ASTM A 536, “Ductile Iron Castings,” to ensure that the iron is suitable for satisfactory drilling and cutting.
	2.   Minimum Thickness.
	a.  Unless otherwise shown, the minimum thickness of the barrel of the pipe shall be:
	b.  Unless otherwise shown, the minimum thickness of the barrel of restrained ball and socket joint pipe (river crossing) shall be:

	3.  Coating and Lining.
	a.   General. Unless noted otherwise, coat the pipe exterior with a bituminous coating in accordance with ANSI/AWWA C151/A21.51, “Ductile Iron Pipe, Centrifugally Cast, for Water or Other Liquids,” and lined inside with cement mortar and seal coated i...
	b.   Air Mains. All ductile iron air main interiors shall be unlined.


	B.  Ductile Iron Fittings.  Ductile iron standard and special fittings shall conform to ANSI/AWWA C110/A21.10, “Ductile Iron and Gray Iron Fittings,” or ANSI/AWWA C153/A21.53, “Ductile Iron Compact Fittings.”
	1.  Working Pressures.  Fittings shall be suitable for the following working pressures unless otherwise noted:
	2.  Coating and Lining.
	a.   General. Unless noted otherwise, coat the fittings exterior with a bituminous coating in accordance with ANSI/AWWA C110/A21.10, “Ductile Iron and Gray Iron Fittings,” or ANSI/AWWA C153/A21.53, “Ductile Iron Compact Fittings,” and lined inside wit...
	b.   Air Mains. All ductile iron fitting interiors on air mains shall be unlined.


	C.  Joints
	1.  Push-On and Mechanical (Including Restrained Joints).  Push-on and mechanical joints including accessories shall conform to ANSI/AWWA C111/A21.11, “Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings.”  Bolts shall be high-strength lo...
	2.  Flanged.  Do not use flanged joints in underground installations except where specified or shown.  See Section 40 05 13, “Process Piping, General,” for more information on flanged joints.
	3.  Ball and Socket.  Ball and socket joints (river crossing) shall be restrained, boltless, and capable of deflecting up to 15 degrees.  The bell, ball, and retainer shall be cast of ductile iron.  The gasket shall be of high quality rubber.
	4.  Gaskets.
	a.  Air and gas piping shall have high-temperature-type gaskets, rated to 300 degrees Fahrenheit (  F.).  Material shall be a fluoroelastomer (FKM).
	b.  All gasket types shall be suitable for the material being conveyed.

	5.   Restrained.
	a.    Allowable only where shown or approved.
	b.   Rated at the pressure rating of the pipe with a safety factor of 2.
	c.   Coat any exposed ferrous surfaces in accordance with AWWA C550. Alternatively, coat the casting body with a TGIC polyester and the wedges and wedge actuators with a fluoropolymer.
	d.   Any bolts shall be high strength low-alloy steel tee head with hex nuts.
	e.   Subject to compliance with the specifications, provide a restrained joint system from one of the following approved manufacturers.
	1)   Ebaa Iron (3-48-inch diameter [dia.]).
	2)   Smith Blair (3-24-inch dia.).
	3)   Romac Industries (3-24-inch dia.).
	4)   Star Pipe (3-48-inch dia.).



	D.  Polyethylene Encasement.  Where noted, encase the pipe and fittings with polyethylene film conforming to ANSI/AWWA C105/A21.5, “Polyethylene Encasement for Ductile Iron Piping for Water and Other Liquids.”

	PART 3 -  EXECUTION.  Install all pipe and fittings in conformance with Section 33 05 30, “Pressure Pipe, Fittings, and Valves Installation.”

	S40_05_23
	SECTION 40 05 23
	PART 1 – GENERAL
	A.  Provide the labor, tools, equipment, and materials necessary to furnish and install the valves and accessories in accordance with the drawings and the specifications.
	B.   Provide all valves required for complete functional systems.
	C.  All references to valves shall also imply gates where applicable.
	A.  Materials and workmanship shall be in accordance with the following standards as referenced herein:
	1.  ANSI – American National Standards Institute.
	2.  ASTM – American Society for Testing and Materials.
	3.  AWWA – American Water Works Association.
	4.  NEMA – National Electrical Manufacturers Association.
	5.  NSF – NSF, Inc.
	6.  OEPA – Ohio Environmental Protection Agency.
	7.  MSS – Manufacturers' Standardization Society.

	A.  General
	1.  Submit all required documents and materials in accordance with Section 01 33 00, this section, and the individual valve specifications.
	2.  Submit all submittals only under individual valve section designations and not Section 40 05 23, Process Valves, General."

	B.  The following submittal content and schedule requirements are required to be submitted when indicated by the individual valve specifications.
	1.  Shop Drawings and Product Data.
	a.  Schedule.  No other submittal packages related to this equipment can be approved before this one.
	b.  Submittal Package Contents.
	1)  Manufacturer's name.
	2)  Body, seating, and trim materials.
	3)  Dimensions.
	4)  Connection details.
	5)  Required clearances.
	6)  Parts list with materials and part numbers for the valves and accessories.
	7)  Maximum operating pressure and temperature ratings.
	8)  Manufacturer's instructions.
	9)  Electrical data when applicable.
	10)  Certificate of compliance and proof of design with AWWA standards.


	2.  Operation and Maintenance (O&M) Manuals.
	a.  Schedule.  Submit the initial review copy of the O&M manual and the revised copies prior to delivery of the equipment.



	PART 2 – PRODUCTS
	A.  Manufacturer.  Each type of valve shall be supplied by only one manufacturer.
	B.  Materials.  No bronze or brass components shall contain more than 16 percent zinc.
	C.  Fabrication and Assembly
	1.  Valve Ends.
	a.  Coordinate furnishing of joint materials with pipe supplier.
	b.  Required valve ends on exposed piping are shown, usually with a symbol.  Connections shown include:
	1)  Flanged.  (FF or F) ANSI B16.1, Class 125 unless noted otherwise.
	2)  Screwed.  National (tapered) pipe thread (NPT).
	3)  Socket.  Conform to specifications for adjacent piping.
	4)  True Union.  Conform to specifications for adjacent piping.  Use true union ends for all polyvinyl chloride (PVC) valves.

	c.  Buried.  Mechanical joint (MJ), unless noted otherwise.
	1)  MJ.  AWWA C111, rubber gasket joints for ductile iron pressure pipe and fittings.
	2)  Screwed.  NPT.
	3)  Socket.  Conform to specifications for adjacent piping.


	2.  Seals.  Buried and submerged valves shall have enclosed, nonlubricated, watertight stem seals.

	A.  General
	1.  Open counterclockwise unless noted otherwise.
	2.  Provide a permanent open direction indicator.
	3.  Furnish operators according to the valve schedule in each valve specification section.
	4.  Supplied and fully warranted by the valve manufacturer.
	5.  Enclose all gearbox components in a cast aluminum or stainless steel weatherproof housing with positive mechanical seals to exclude moisture and dirt and prevent lubricant leakage.
	6.  Furnish lubrication fittings for all gears and bearings.

	B.  Manual
	1.  Enclosed gear or traveling nut type with no external moving parts.
	2.  Operating force shall not exceed 40 pounds.
	3.  Provide chainwheel and chain for valves over 6 feet above floor.
	4.           All buried valves shall have operating nuts and valve boxes.
	5.  Furnish floor boxes with all valves where operating nut is at concrete slab.
	6.  Provide at least one fixed-bar and one sliding-bar valve wrench for close quarters for each building.

	A.  Buried valve accessories.  Coat all buried valve accessories with a bituminous material in conformance with ANSI A21.10 (AWWA C110).
	B.  Painted surfaces.  Unless noted otherwise, prime and finish-paint all interior and exterior ferrous surfaces of all valves, operators, and accessories in the factory.
	1.  Clean Water Service.  Interior surfaces according to AWWA C550.  Exterior surfaces according to Section 09 90 00, "Painting."
	2.  Wastewater Service.  Interior and exterior surfaces to be coated with a fusion-bonded epoxy according to Section 09 90 00.

	C.  All valve operator and accessory coatings in contact with potable water shall meet NSF Standard 61 and be listed by NSF and/or the OEPA.
	D.  Do not paint stainless steel surfaces unless noted otherwise.
	A.  Valve Boxes
	1.  Standard, adjustable, heavy pattern, cast iron extension type, three piece, screw type, and with 5 1/4 inch inside diameter.
	2.  Sufficient length to extend from valve to finished grade.
	3.  Set tops at established grades.
	4.  Mark cover with pipe function.

	B.  Valve Wrenches.  T-bar design with socket. Length shall be sufficient to comfortably operate valves.

	PART 3 – EXECUTION
	A.  Procedures
	1.  Remove debris from inside piping system before installation.
	2.  Install in accordance with manufacturer's instructions.
	3.  Install plumb and level.
	4.  Install free from distortion.
	5.  Install with proper support and restraint.
	6.  Coordinate valve mounting position with respect to operating convenience, maintenance access, and safety.
	7.  Locate all valve operator access only after coordinating with the Owner's operation personnel and the Engineer/Architect.
	8.  Remove and reinstall valves which are installed with improper orientation at no additional cost to the Owner.

	A.  Visual
	1.  Verify conformance with manufacturer's shop drawings and instructions.
	2.  Report defects in workmanship, materials, and performance.
	3.  The Contractor, Owner, and/or Engineer shall inspect the equipment for deficiencies.

	B.  Field Service and Start-Up
	1.  Follow manufacturer's instructions.
	2.  Adjust stops and friction clamps for proper operation.
	3.  Demonstrate proper operation under actual service conditions.
	4.  Demonstrate valves that have moving internal mechanisms that operate without manual operation shall have functions demonstrated for a minimum of three repeat cycles.  This includes, pressure reducing valves, back pressure valves, check valves, pre...
	5.  Demonstrate that all valves are watertight under maximum design operating pressures when operated for a minimum of three repeat cycles of open and close during the operational demonstration period.
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	SECTION 40 05 23.22
	PART 1 - GENERAL
	A.  Submittal Package No. 1 – Shop Drawings and Product Data
	B.  Submittal Package No. 2 – Operation and Maintenance Manuals

	PART 2 -  PRODUCTS
	A.  Manufacturers
	1.  Full Port Plug Valves.  Subject to compliance with the specifications, provide the full port plug valves from one of the following manufacturers.
	a.  Clow/M&H (3 inches – 12 inches).
	b.  DeZurik (3 inches – 36 inches).
	c.  Milliken/Pratt (2 1/2 inches – 12 inches).
	d.  Crispin KFlo (2 ½ inch – 12 inches)
	e.  Val-Matic (1/2 inch – 36 inches).


	B.  Description.  Nonlubricated, eccentric-type plug valves.
	C.   Performance
	1.  All plug valves, for whatever service, shall be capable of passing "pigging" cleaning equipment in either direction and without the use of special equipment.
	2.  Valve Design Pressure.
	a.  12 Inches and Under.  175 pounds per square inch (psi).
	b.  14 Inches Through 36 Inches.  150 psi.
	c.  42 Inches and Larger.  125 psi.

	3.  Valve Capacity.
	a.  Full Port Plug Valves.  Port clear areas shall be a minimum of 100 percent port.


	D.  Materials
	E.  Fabrication and Assembly
	1.  In conformance with AWWA C517 except where noted below.
	2.  Furnish valves 3 inches and larger with a welded-in overlay seat.  Overlay thickness shall be not less than 0.125 inch.  Sprayed, plated, or screwed-in seats are not acceptable.
	3.  Equip valve plug with grit seals on the upper and lower bearing journals to reduce torque and prevent dirt from entering bearing and seal area.
	4.  Valve Shaft Seals.
	a.  Dual "U" cup type in accordance with AWWA C517-05, Section 4.4.7 or a multiple V-ring and installed on the upper and lower plug shafts.
	b.  Seals shall be self-adjusting and repackable without removing the bonnet from the valve.
	c.  Furnish valves with a spacer bonnet to allow for visual inspection for shaft leakage.

	5.   Valve Shaft Packing.
	a.  Packing adjustment shall not result in an increase in plug friction or resulting torque.
	b.  Packing replacement shall be achieved without need to cut packing during reinstallation and not require cap removal.

	6.  Valve Bearings.  Furnish valves with replaceable sleeve-type bearings.
	a.  20-Inch-Diameter Valves and Under.  The bearings shall be of sintered, oil-impregnated Type 316 stainless steel ASTM A 743, Grade CF8M.
	b.  Over 20-Inch-Diameter Valves.  The bearings shall be bronze or stainless steel Type 316.


	A.  Manual
	1.  Valves 6-inch and smaller shall be wrench-operated and valves 8-inches and larger shall have worm gear operators.
	2.  All buried service plug valves shall have worm gear operators.
	3.  Wrench-operated valves shall be capable of being converted to worm gear or automated operation without removal of the bonnet or plug from the valve.
	4.  Equip all wrench-operated valves with a 2-inch square nut for use with removable levers or extended "T" handles.
	5.  Worm Gear Operators.
	a.  Heavy-duty ductile iron construction with ductile iron quadrant supported on top and bottom by oil-impregnated bronze bearings.
	b.  Manufacture the worm gear and shaft of hardened steel and run on high-efficiency roller bearings.
	c.  Gear shall have both open and closed stops, shall be flush-mounted to the valve, exposing no portion of the plug stem and shall be rated for the valve design pressure rating for bidirectional shutoff.
	d.  Buried service gears shall be designed and certified to withstand input loads of up to 300 foot-pounds minimum without damage.



	PART 3 – EXECUTION.  In accordance with Section 40 05 23, "Process Valves, General.
	END OF SECTION

	S40_90_00
	PART 1 -  GENERAL
	A.  Scope of Work.  Provide the labor, tools, equipment, and materials necessary to implement general administrative and procedural requirements for instrumentation installations.  The following administrative and procedural requirements are included ...
	1.  Quality assurance.
	2.  Submittals.
	3.  Job conditions.
	4.  Delivery, storage, and handling.
	5.  Special warranty.
	6.  Definitions.

	B.  Work under this contract consists of furnishing, installing, testing, and guarantee of the complete instrumentation system in proper working order as shown and as specified herein.  The following is a general summary of work comprising the instrum...
	1.  Instrumentation equipment specified in Sections 40 90 00 through  40 93 13.
	2.  Branch circuit conduit and wiring to all instrumentation equipment.
	a.  120 volt 1 phase circuit breakers are provided for instrument use at designated panelboards as work of Division 26.
	b.  Work of this section begins with branch circuit connection to these circuit breakers and includes branch circuit wire and conduit.

	3.  Signal wiring between all instrumentation equipment.
	4.  Interlock wiring between instrumentation equipment and equipment furnished under other divisions of the specifications.
	a.  Interlocks shall include alarm contacts, control contacts, and 4-20 milliampere (mA) analog signals.
	b.  Such interlocks are required by diagrams, schematics, notes, or narrative descriptions.
	c.  Extend these interlocks to and land them on terminal strips provided in equipment, motor starters, motor control centers, etc.

	5.  Raceway system interior to structures and exterior within 5 feet of structures for instrumentation wiring.
	a.  Provide a raceway between buildings only as part of Division 26 work.
	b.  See Electrical Plans for extent of such raceway.
	c.  Any additional exterior raceway required shall be part of work of this section.


	A.  Regulatory Requirements.  Comply with requirements of the National Electrical Code (NEC) and all other applicable federal, state, and local codes and regulatory requirements.
	B.  Standards.  Materials and workmanship shall conform to the following standards:
	1.  American National Standards Institute (ANSI).
	2.  American Society for Testing and Materials (ASTM).
	3.  Electronic Industries Association (EIA).
	4.  Factory Mutual (FM).
	5.  International Electrotechnical Commission (IEC).
	6.  Institute of Electrical and Electronic Engineers (IEEE).
	7.  International Society of Measurement and Control (ISA).
	8.  International Standards Organization (ISO).
	9.  Joint Industrial Council (JIC).
	10.  Manufacturer’s Standardization Society (MSS).
	11.  National Electrical Code (NEC).
	12.  National Electrical Manufacturers Association (NEMA).
	13.  National Fire Protection Association (NFPA).
	14.  Scientific Apparatus Manufacturers Association (SAMA).
	15.  Underwriters’ Laboratories (UL).

	C.  System Responsibility.  The instrumentation and control system shall be furnished by a single Provider who shall be responsible for the entire system.  The responsibilities of Provider shall include the following:
	1.  Preparation of all submittals.
	2.  All factory and field testing.
	3.  Furnishing and calibration of all instruments.
	4.  Configuration and programming of instrumentation.
	5.  Thirty day operational demonstration.
	6.  Warranty work for the entire system.

	D.   Qualifications
	1.  Manufacturer’s Qualifications.
	a.  A financially sound firm with at least 5 years of experience in design, manufacture, supply, service, and support of instrumentation and control equipment specified for this project.
	b.  A record of prompt shipments in accordance with contract obligations.
	c.  A documented quality assurance program complying with industry and agency standards.
	d.  A documented product safety policy relevant to the products being manufactured for this project.

	2.  Installer’s Qualifications.  An approved manufacturer’s representative factory-educated in maintenance, installation, and start-up of the instrumentation and control equipment to be supplied.

	A.  Submittal Package No. 1 – Product Data and Shop Drawings.
	1.  Schedule.  No other submittal packages related to the equipment can be approved prior to this one.
	2.  Package contents.
	a.  Letter of Responsibility.  A letter from the responsible System Integrator stating acceptance of system responsibility.
	b.  Product Data.  Manufacturer’s technical product data sheets for items listed in the instrument schedule and for any additional components required for a complete functional system.  Delete inappropriate or nonapplicable information on each page of...
	c.  Shop Drawings.  Shop drawings to substantiate that the materials and equipment comply with the specification requirements.
	1)  Materials List.
	a)  A list of materials giving quantities, manufacturer’s name, and catalog numbers listed by equipment tag numbers.
	b)  All equipment shall have a tag number.
	c)  The list shall identify sheet numbers where each tag numbered item can be found.

	2)  Dimensional Drawings.  Dimensional drawings for instrument mounting, process connection details, instrument cabinets, panels, and each piece of equipment.
	3)  Wiring Diagrams.
	a)  Field wiring diagrams for wiring into and out of control panels, identifying terminal numbers of the field equipment or other remote termination points.
	b)  Master interconnection wiring and piping drawing showing all field- and panel-mounted equipment and terminal identifications.  Include each individual manufacturer’s system drawings.
	c)  Internal wiring drawings for each control panel identifying each and every component, numbered wire, numbered terminal, and terminal block.  Loop diagrams shall follow ISA-S5.4 format.


	d.  Samples.  Submit a sample nameplate.
	e.  Test Procedures.  A detailed description of both the factory and field test procedures.  Test procedure shall include the following:
	1)  Description of purpose of each part of test.
	2)  List of test equipment required.
	3)  Step-by-step description of each part of test.
	4)  Sample test data sheets.

	f.  Sample Calibration Sheets.  Sample calibration sheet for each type of instrument specified.


	B.  Submittal Package No. 2 – Source Quality Control Submittals
	1.  Schedule.  Operational demonstration cannot begin until this package is approved.
	2.   Package Contents.
	a.   Test Reports.  A written test report for all factory tests.  Report shall list results of each step of the test and shall include test data sheets signed and dated by tester.
	b.   Detailed operational demonstration plan.


	C.  Submittal Package No. 3 – Start-Up Preparation Documents.
	1.   Schedule. This submittal package must be approved before the equipment start-up and calibration may take place.
	2.    Submittal Package Contents.
	a.   Initial operation and maintenance (O&M) manual. Each option and accessory shall be clearly and accurately shown.  The O&M manuals shall include:
	1)  Installation instructions and details.
	2)  Start-up instructions.
	3)  O&M instructions.
	4)  Detailed parts list with name, address, and telephone number of supply source.
	5)  Troubleshooting guide.
	6)  As-built wiring diagrams and dimensional drawings.
	7)  Programming procedures.

	b.   Start-up and Calibration request.
	c.   Training schedule.
	d.   Instructor qualifications.
	e.   Instructional materials.


	D.   Submittal Package No. 4 – Operational Demonstration Preparation Documents.
	1.   Schedule. The operational demonstration cannot begin until these documents are approved.
	2.   Submittal Package Contents.
	a.  Signed and dated calibration reports from equipment start-up.
	b.   Operational demonstration request.
	c.   Sample operational demonstration log.


	E.  Submittal Package No. 5 – Contract Closeout Submittals
	1.  Schedule.  This work is not substantially complete until this package is approved.
	2.   Package Contents.
	a.   Project Record Documents
	1)  Provide two working sets of prints of the Contract Drawings and submittals.
	2)  Furnish an identical bound set, with index tabs, to the Engineer/Architect when field-wiring is to begin.
	3)  Make all changes during the course of the work to the field set and transfer to the office set of prints on a weekly basis.
	4)  Send dated copies clearly showing “As Built” or “As Constructed” information weekly for each affected sheet to the Engineer/Architect.
	5)  Both sets shall be available for comparison by the Engineer/Architect and Owner during the course of the work.
	6)  After project completion, deliver both sets of documents to the Owner and Engineer.

	b.  Record Drawings.
	1)  Furnish detailed wiring drawings for all instruments and controls.
	2)  Drawings shall show all tag numbers, point-to-point wiring, and terminal numbers used on the external wires.
	3)  In addition, any changes made by the Contractor to internal wiring of equipment or components inside enclosures furnished by the Contractor shall have “As Constructed” revisions to the original manufacturer’s drawings detailing these additions or ...
	4)  The record drawings shall include all wire numbers and terminals used plus a list of all settings for each instrument.
	5)  Replace all affected drawings supplied in the O&M manuals with record drawings.

	c.  Maintenance Service.  A maintenance agreement to maintain the instrumentation system after the 1 year contract warranty.  The agreement shall list the terms and conditions of this maintenance service along with a price for a second year.
	d.  Spare Parts List.  List spare parts required, including part name, equipment name, stored quantity, manufacturer/source address, telephone number, and salespersons name within the secured storage area.
	e.   Completed operational demonstration log.


	A.  Packing and Shipping.  Deliver equipment properly packaged and mounted on pallets or skids to facilitate handling of heavy items.  Utilize factory-fabricated type containers or wrappings for components which protect equipment from damage.
	B.  Inspection and Handling.
	1.  Inspect equipment to ensure that no damage has occurred during shipment.
	2.  Handle equipment carefully to prevent physical damage to equipment and components.
	3.  Remove packaging, including the opening of crates and containers, avoiding the use of excessive hammering and jarring which would damage the electrical equipment contained therein.
	4.  Do not install damaged equipment; remove from site and replace damaged equipment with new.  Inspect all equipment at time of delivery as to model, quantity, and physical condition.
	5.  Identify all equipment by name and tag number.
	6.  Site conditions must be clean, dry, heated, and dust-free before equipment is removed from packaging or installed.

	C.  Storage and Protection.
	1.  Store the items furnished under this section until they can be installed.  Such storage shall meet the requirements of the system supplier and be approved.
	2.  Use all means necessary to protect the material of this section before, during, and after installation, and to protect the installed work and materials of all other trades.
	3.  Provide factory-applied end caps to protect all threads on pipes and valves.
	4.  Obtain a receipt from the Owner for all materials turned over to the Owner.
	5.  Any materials that the Contractor does not have a receipt for will be considered to have not been turned over to the Owner.

	A.  Manufacturer.  The designer and fabricator of an instrumentation or control product.
	B.  System Integrator.  The designer, assembler, and supplier of the complete instrumentation and control system.  The system integrator has responsibility to the Contractor and Owner for a complete functional instrumentation and control system.
	C.  Interior.  For the purposes of this specification, interior is any area within the boundaries of the foundation, walls, and roof of any building or other structure.
	D.  Wet Locations.  Exterior areas, interior areas below grade, and interior areas above grade in which wet materials are processed, pumped, transported, or stored are designated as wet locations.  Equipment installed in these areas must bear a manufa...
	E.  Hazardous (Classified) Areas.  Hazardous (classified) areas, defined in accordance with the NEC, are shown.  Conform all equipment installed in these areas to requirements for installation in the designated hazardous area as described in Articles ...

	PART 2 -  PRODUCTS
	A.  Mounting Hardware.  In accordance with Section 26 05 29, “Supporting Devices.”
	B.  Identification.  In accordance with Section 26 05 53, “Electrical Identification.”
	C.  Calibrators and Programmers.  Provide calibrators/programmers for all instrumentation equipment furnished under Sections 40 90 00 through 40 95 33 that cannot be calibrated from the controls built into the unit.  Provide a minimum of one calibrato...
	D.  Adjustable Deadband.  All output contacts from all instrumentation equipment furnished under Sections 40 90 00 through 40 95 33 shall have a minimum of ±5 percent deadband adjustment.
	A.  General.  Provide regulated direct current (dc) power supplies suitable for 120 ac volt input (±25 percent) with fused 24 dc volt output regulated to ±0.1 percent minimum.
	B.  Manufacturers.  Subject to compliance with the specifications, available manufacturers of power supplies include, but are not limited to, the following:
	1.  Acopian Corporation.
	2.  Condor DC Power Supplies, Inc.
	3.  Moore Industries.
	4.  PULS.
	5.  Square D Company.


	PART 3 - EXECUTION
	A.  Existing Conditions.
	1.  Examine the site and existing facilities.
	2.  Compare the site and existing facilities with the drawings and specifications.
	3.  Locate connections of existing facilities and any obstructions which may be encountered and conduct work to minimize disruption to existing conditions.

	B.  Field Measurements.  Field-verify all locations and dimensions to ensure that the equipment will be properly located, readily accessible, and installed in accordance with all pertinent codes and regulations, the contract documents, and the referen...
	A.  General
	1.  Locations of instruments shown are approximate unless specifically dimensioned.  Install the instruments to perform their intended function in full coordination with existing conditions and the work of other trades.
	2.  Furnish, fabricate, and mount all instrument stands and brackets.
	3.  Mount stands and instruments in accordance with installation detail drawings.
	4.  All stands must be level, plumb, rigid, and free from vibration.
	5.  Add additional support where required for vibration-free mounting.

	B.  Instrumentation wiring is shown schematically or described by narrative in the specifications.
	1.  Provide type and quantity of wiring necessary to perform the function specified in Division 40 and shown.
	2.  See Division 26 wire and cable sections for “uses permitted.”
	3.  Analog signal conductors and discrete signal conductors shall always be in separate conduits or cable tray compartments.
	4.  Power wiring shall be in conduits and cable tray compartments separate from all signal wiring.
	5.  Power wiring wherever required by instruments or equipment provided as part of the instrument system is work of this section.
	6.  Terminate field wiring for equipment specified under this section.
	7.  The system integrator shall check instrument installation and field wiring before instrument devices are powered.
	8.  All signal shields shall have only one ground point located at the closest control panel.
	9.  Seal around all conductors inside conduits as they enter equipment.
	10.  Use watertight seal (closed cell RTU foam type) entering or leaving every building, box, or instrument.
	11.  Install conduit water relief or “weep” on the system side of all seals to prevent intrusion of water into the equipment.
	12.   Spare Wiring.
	a.  Signal and interlock wiring shall contain spare conductors in every raceway.
	b.  Provide spare conductors in pairs and shall be clearly and distinctly marked at every access point indicated where the pairs start and stop.
	c.  Provide a minimum 25 percent of the number of active pairs as spare pairs with a minimum of one spare pair.


	C.  Threaded Connections.  Procedure.
	1.  Note the internal length of threads in valve ends, and proximity of valve internal seat or wall to determine how far pipe should be threaded into valve.
	2.  Align threads at point of assembly.
	3.  Apply appropriate tape or thread compound to the external pipe threads (except where dry seal threading is specified).
	4.  Assemble joint, wrench-tight.  Wrench on valve shall be on the valve end into which the pipe is being threaded.

	D.  Tagging.  Provide all instrumentation equipment with stainless steel identification tags in accordance with the plans and Section 26 05 53, “Electrical Identification.”  Mount the device tags using stainless steel screws.
	A.  Piping Tests.  After piping systems have been put into service, inspect for leaks. Adjust pipes, valves, or fittings to stop leaks; replace equipment if leak persists.
	B.  Field Test
	1.  A technical representative shall perform a field test on the entire instrumentation and control system.  Owner shall be present for test.
	2.   All equipment provided by the system integrator and all interrelated equipment provided by other suppliers, such as pumps, blowers, valve operators, chemical feeders, motor controls, etc., shall be installed and operating properly before the test...
	3.  All test equipment and materials shall be provided by the system integrator.
	4.  As a minimum, the test shall consist of the following:
	a.  Verify proper calibration of all instruments by independent measurements, such as checking levels with a measuring rod or pole, performing drawdown tests on wells to check flow rates, performing laboratory tests on samples, etc.
	b.  Create temporary test conditions to simulate variations in process operation by throttling valves, controlling pump speed, shutting down process equipment, operating safety devices, etc.
	c.  Where safety concerns or process limitations prohibit physical simulation and when agreed to by the Owner, simulated process signals may be used.
	d.  Test conditions shall be sufficient to test the operation of every function of the instrumentation and control system including:
	1)  Alarms and safety shutdowns.
	2)  Equipment start/stop and speed controls.
	3)  Pacing of chemical feed equipment.
	4)  Recorders and indicators.
	5)  Process controller operation and recovery from upsets.
	6)  Programmable logic controller (PLC) or Supervisory Control and Data Acquisition (SCADA) system inputs and outputs.
	7)  PLC or SCADA system programming.

	e.  Perform the test according to the test procedures submitted.
	f.  As each phase of the test is completed, sign and date test data sheets.
	g.  The test data sheets shall document any modifications to the control and alarm settings, process engineering unit changes, programming changes, wiring changes, problems encountered, and steps taken to solve the problems.


	A.  General.
	1.  Perform a 30-day operational demonstration of the complete instrumentation and control system.
	2.  The demonstration shall conform to the following requirements and the requirements of Section 01 79 00.
	3.  Do not begin the 30-day operational demonstration until the field test is completed, an operational demonstration plan and field testing reports have been approved, and all problems and defects encountered during the field test have been corrected.

	B.  System Acceptance.  System acceptance shall not occur until the entire instrumentation and control system has performed as a functioning unit continuously for 30 consecutive days without loss of control and monitoring function, except for periods ...
	A.  Field Training.  Conduct training in accordance with Section 01 79 00 including equipment specified in this section, and related electrical and interfaces to equipment provided by other division sections. Conduct training sessions as follows:
	1.  One, 4 hour session.
	2.  The training program shall provide the plant operations personnel with the capability of operating the software of the process control system supplied.
	3.  Training courses shall include hardware components emphasizing operation.  Software training shall include the fundamental software organization and operation of the delivered system.
	4.  Minimum Goals.  Training shall incorporate operational requirements described in these specifications.  Training shall provide the plant operations personnel with the following:
	a.  Control set point and dead band modifications.
	b.  Response to alarm displays and error indications.

	5.  Provide training at the plant site.
	6.  Provide text material for future reference.



	S44_12_05 Influent Screens and Compactors
	PART 1 -  GENERAL
	A. General. Drawings and general provisions of the Contract, including General and Supplementary Conditions; Division 1; and all other related specification sections, apply to this section.
	B. Electric motors shall be furnished as part of the work of this section and shall conform to all applicable portions of Division 26.
	C. Instrumentation and control work, except as specified herein, is included in Division 40. Instrumentation and controls provided in this section shall adhere to Instrumentation and Control Specifications Sections in Division 40.
	A. Scope of Work. Provide all labor, materials, tools, and equipment necessary to furnish and install two automatic self-cleaning multiple rake bar screens and compactors, in accordance with the drawings and as specified herein. The manufacturer will ...
	A. Codes.  Perform all work to furnish and install the mechanical screens in compliance with all federal, state, and local codes.
	1. NEC – National Electrical Code.

	B. Standards.  Materials and workmanship shall be in conformance with the following standards:
	1. ABMA – American Bearing Manufacturers Association.
	2. AGMA – American Gear Manufacturers.
	3. ANSI – American National Standards Institute.
	4. ASME – American Society of Mechanical Engineers.
	5. ASTM – American Society for Testing and Materials.
	6. AWS – American Welding Society.
	7. NEMA – National Electrical Manufacturers Association.
	8. IEEE – Institute of Electrical and Electronics Engineers.
	9. UL – Underwriters' Laboratories, Inc.

	C. Regulatory Agencies.  Perform all work in compliance with the requirements of the following regulatory agencies:
	1. OSHA – Occupational Safety and Health Administration.

	D. Manufacturer's Qualifications.  The manufacturer of the self-cleaning fine screens shall have a minimum of 10 successfully operating installations and a minimum of 5 years experience in the manufacture of automatic self-cleaning screens similar to ...
	A. Product Data.  Furnish manufacturer's product data including cut sheets, general descriptive brochures, equipment specifications, and materials of construction.
	B. Shop Drawings.  Submit shop drawings and product data for review in accordance with Section 01 33 00 "Submittals" and include:
	1. Manufacturer's name and model numbers.
	2. Repair parts.
	3. Detail the enclosure type with dimensional layout and required clearances.
	4. Conduit entry and exit areas.
	5. Terminal strip layouts clearly showing all field connections, acceptable range of wire sizes, and locations.
	6. Weights.
	7. Anchor bolts.
	8. Complete Bill of Materials listing clearly identifying model number, description, quantity of each item, and identifying labels used inside the panel and on panel drawings.
	9. Provide schematics and diagrams for power and control wiring:
	a. Labels on the control schematic for control relays, instrumentation switches, indication lights, etc., shall correspond to the equipment tags/labels indicated on the control schematic Drawings included in the plans.  Include a label above each timi...
	b. Detail wiring diagrams and differentiate between instrumentation suppliers and field-installed customer wiring. Show both power and control wiring. Show terminal strip information identifying all customer field terminations. Provide project specifi...
	c. Terminal strip layout shall also include a label next to each connection indicating a signal description. Handwritten terminal numbers are not acceptable.
	d. Provide control systems engineering to produce custom unit elementary drawings showing inter-wiring and interlocking between components and to remotely-mounted devices. Include and identify all connecting equipment and remote devices on the schemat...

	10. Coatings.
	11. Complete description in sufficient detail to permit an item-by-item comparison with the specifications.
	12. Power/utility requirements and a one-line diagram indicating breaker type and size, starter type and size, device rating, and load’s nameplate legend.
	13. Variable frequency drives (VFDs) shall include overcurrent protection with size and type indicated, input and output inductor (choke) size and type, horsepower rating of the VFD, manufacture of VFD, with factory parameter settings.
	14. Manufacturer's instructions on handling, installation, and operation and maintenance.
	15. Manufacturer's qualifications.

	C. Operation and Maintenance (O&M) Manuals.  Submit O&M manuals in accordance with Sections 01 33 00 "Submittals" and 01 79 00 "Start-up, Demonstration, and Training" of these specifications.  Submit the initial review copy of the O&M manual and two r...
	D. Operator Training Information.  Submit operator training data in accordance with Section 01 79 00 "Start-up, Demonstration, and Training" and operator training lesson plans in accordance with Section 01 33 00 "Submittals," with the six revised copi...
	E. Personnel Qualifications.  Submit qualification statements, in accordance with Section 01 33 00 "Submittals," of all manufacturer's representative personnel that will be servicing the equipment or conducting the operator training sessions with the ...
	F. Manufacturer's Representative Reports.  Submit manufacturer's representative reports, in accordance with Section 01 79 00 "Start-up, Demonstration, and Training," within 48 hours of each site visit.  Include product and material certifications and ...
	G. Site Test Reports.  Submit a test report in accordance with Section 01 79 00 "Start-up, Demonstration, and Training" within 48 hours of completion, suspension, or termination of testing the mechanical screen.
	H. Controls
	1. Shop Drawings.  Submit shop drawings showing instrumentation, control panels, control panel components, software, software licenses, accessories, panel layout drawings, panel wiring diagrams, and bill of materials.
	a.  Panel drawing submittals shall be complete, fully demonstrating compliance with all specification requirements and features. Panel drawings shall include, but not be limited to, panel layout and bill of materials, panel power wiring schematics, an...
	b.  Panel assembly and elevation drawings shall be drawn to scale and detail all equipment in or on the panel.  Panel drawings shall be at least 11x17 (inch) print size.  As a minimum, the panel drawings shall include interior and exterior panel eleva...
	c.  Panel control schematics and interconnection diagrams detailing the electrical connections of all equipment in and on the panel.  Diagrams shall include power and signal connections, UPS and normal power sources, all panel ancillary equipment, pro...
	d.  Point to point I/O wiring diagrams depicting wiring within the panel as well as connections to external devices.  The diagram shall identify all device terminal points that the system connects to, including terminal points of equipment provided by...
	e.  Submit construction details, NEMA ratings, intrinsically safe barrier information, gas sealing recommendations, and purging system details, for panels located in hazardous locations or interfacing to equipment located in hazardous areas.
	f.  Submit evidence that control panels shall be constructed in conformance with UL 508 and bear the UL seal confirming the construction.  Specify if UL compliance and seal application shall be accomplished at the fabrication location or by field insp...
	g.  Submit seismic calculations and anchoring requirements in conformance with Division 1.

	2.  Testing Plan.
	a.  Test Procedure Submittals: Submit the procedures proposed to be followed for each test. Procedures shall include test descriptions, forms, and checklists to be used to control and document the required tests. Include sign-off forms for each testin...
	b.  Test Documentation: Upon completion of each required test, document the test by submitting a copy of the signed-off test procedures. Testing shall not be considered complete until the signed-off test procedures have been submitted and favorably re...
	c.  Each loop shall have a Loop Status sign-off form to organize and track its inspection, adjustment and calibration.
	d.  Each active analog subsystem element shall have a Component Calibration form.


	1.5  JOB CONDITIONS
	A. Coordination Interfacing.  Coordinate with all other trades to prevent delays, errors, or omissions.
	B. Environmental Conditions.  All equipment components shall be suitable for operation within a Class 1, Division 1, Group D indoor area.
	A. Deliver, store, and handle the mechanical screen in accordance with Section 01 60 00 "Materials and Equipment" and the manufacturer's instructions.

	1.7  SPECIAL WARRANTY

	Not used.
	PART 2 -  PRODUCTS
	A. Multiple Rake Bar Screens
	1. Each mechanically-cleaned multiple rake bar screen shall be furnished complete with bar rack, dead plate, discharge chute, side frames, covers, rake blades, drive chains, sprockets and bearings, scraper assembly, drive motor, gear reducer, anchor b...
	2. There shall be at least a 36-inch clearance between any part of the screen assembly and the upstream gate to allow for maintenance of screen or gate. Each screen shall be a front-cleaned, front-return, multiple-rake design.  Configurations that hav...
	3. The screen frame shall support all required loads. Side frames shall be fabricated from a minimum 0.19” thick Type 304 stainless steel plates. The shape of the side frame shall act as the chain guide tracks without additional L-shaped profiles.  Th...
	4. The bar rack shall consist of equally-spaced, bars that are inclined from the horizontal with the inclination angle specified. The bars shall be spaced to maintain the screen opening given in the design criteria. The bar rack shall be securely fast...
	5. Bars shall be tear drop shaped 6 mm wide by 40 mm deep with a R1.5 radius on the entrance and R1.25 radius on the exit, from Type 304 stainless steel.
	6. Each bar rack shall be directly followed by a dead plate designed to maintain a close clearance between the rake mechanisms and the dead plate surface.  The dead plate shall extend to the discharge point and shall be fabricated from 0.16” thick Typ...
	7. Dead plates shall be removable from the influent side of the screen.
	8. A discharge hood enclosure shall be provided that fully encloses the discharge section of the screen. A removable panel shall be provided permitting easy access to the discharge area. A discharge plate shall direct screenings released from the rake...
	9. The screen shall be provided with easily removable, sufficiently stiffened covers fabricated from Type 304 stainless steel plates.  The covers shall enclose all sides and bolted in place.
	10. Side seals shall be constructed of 0.25” thick neoprene strips shall be fastened to the side frames to seal the lateral gaps between the side frames and the channel walls.
	11. Chains shall be heavy duty roller type fabricated from Type 304 stainless steel.  The minimum chain breaking load shall be 25,000 lbf.  Chain rollers shall be Type 304 stainless steel with a diameter of 2.36”. Rollers of polyamide or other non-met...
	12. Each screen shall be provided with two upper and two lower sprockets from Type 304 stainless steel.
	13. Upper bearings shall be four-hole flanged ball bearings. Bearings shall be provided with Zerk fittings for greasing. The casing shall be made of painted cast iron.  The take-up screw shall be M30 thread made of high-strength stainless steel.  The ...
	14. Lower bearing shall be ceramic, self-lubricating PET type and shall be maintenance free.  Bearing housing shall be sealed with O-rings.  Stub drive shaft shall be Type 304 stainless steel.  Lower bearings that require lubrication shall not be appr...
	15. Rakes shall be cut from a single 0.40” thick Type 304 stainless steel plate and mounted to a rake frame, which in turn is secured to the stainless steel roller chain on each side.  The rakes shall have stainless steel teeth matching and fully enga...
	16. A pivoting scraper mechanism shall be positioned at the point of discharge and shall be attached to the side frames. The scraper shall clean the rake on each pass and return to its rest position with minimal stress.  The scraper shall be designed ...
	17. Drives with a helical worm gear reducer shall be a completely enclosed unit. Gear reducer shall have ball or roller bearings throughout with all moving parts immersed in oil. Gear reducers which require periodic disassembly of the unit and manual ...
	18. The motor for each screen shall be TEFC, 2.0 Hp, 1800 RPM, 460 volt, 3 phase, 60 Hz.  The motor shall be NEMA design code B and be direct coupled to the reducer, and suitable for use in a hazardous location.
	19. Materials of Construction.  All moving wetted parts, all wetted parts on which the moving parts ride, or all screen components under guiding, bearing, or driving loads including but not limited to the shafts, links, guide rails, and all connection...

	B. Screenings Compactors
	1. Each compactor shall be provided by the screen manufacturer and fully coordinated with the screen design for efficient charging, dewatering, compaction, and bagging of the screenings collected by the screen.
	2. Each compactor shall be capable of handling up to 140 cubic feet per hour of wet screenings with a minimum feed concentration of 5- to 10- percent dry solids and compress the screenings to achieve up to an approximate 80-percent reduction in volume.
	3. Compactor components and their materials of construction shall be the following;
	a.  The press housing shall be made of Type 304 stainless steel.
	b.  The press screw shall be made of Type 304 stainless steel or high-impact alloy.
	c.  The reject water trough shall be made of Type 304 stainless steel.
	d.  The removable splash guard shall be made of Type 304 stainless steel.
	e.  The spray bar shall be made of Type 304 stainless steel and shall have eight 1/4 inch brass spray nozzles using a total of 13 gpm at 40 psi.
	f.  The drive shaft shall rotate on two ball-type bearings.
	g.  The support plates shall be integral to the main body of the unit and shall be made of Type 304 stainless steel.
	h.  The drive unit shall be a single-stage, parallel shaft helical reducer 78.90:1 ratio, hollow shaft.  This unit shall be driven by a motor no larger than 5.0 horsepower. The motor shall be 460 volt, 60 Hz, 3 phase. Over-current, short-circuit, and ...
	i.  The solids discharge zone shall be of a Type 304 stainless steel pipe extension flanged to the outlet to extend dewatering time and enhance frictional dewatering forces.  The pipe extension shall be inclined and have an inside diameter of 10” init...


	A. Controls for each screen and compactor equipment panel shall be mounted in a single Type 304 stainless steel, NEMA 4X panel to be installed as shown on the Drawings.  Each panel size shall be designed to fit within the allocated space inside the Pr...
	1. Controls shall include a main breaker, door-mounted disconnect switch, starters, transformers, fuses and fuse block, Allen Bradley, PLC, Operator Interface, hand-off-automatic (HOA) switches, repeat cycle timers, liquid level timer, delay timers, a...
	2. A circuit shall be provided for connection to a remote level switch to be located in a Class I, Division 2 hazardous area, per the drawings.  This circuit shall include an intrinsically safe barrier relay to which the level switch shall be wired.  ...
	3. Two spare normally open contacts shall be provided for remote indication of screen failure.  Similarly, provide two spare contacts for screenings compactor failure.
	4. The Contractor shall coordinate the function of the control panel with all related equipment.

	B. Power Requirements shall be 460 volt and 60 hertz for the screening and compacting equipment panel local panel, and 120 volt and 60 hertz for the control circuits unless intrinsic safety or analog circuits are designed.
	C. Control Cabinet. Each mechanical screen control panel shall be provided with a Allen Bradley PLC-based controller and monitoring system.
	1. The following parameters for each mechanical screen will be available for remote monitoring and control:
	a.  Remote Enable/Disable Command
	b.  Screen Running Forward
	c.  Screen Running Reverse
	d.  Screen Local/Automatic Mode Status
	e.  Common Alarm
	f.  E-Stop Alarm
	g.  Compactor Running

	2. The control panel shall be equipped with an Uninterruptible Power Supply (UPS) unit that supplies battery backup and power conditioning for the PLC, HMI and network devices within the system. UPS shall be sized for a minimum of 30 minutes of runtim...

	D. Provide all wiring and accessory items within each screening and compacting equipment panel.   Electrical contractor to supply all wiring and conduits between equipment and panels.
	E. Review electrical and I&C designs, including Division 26 and Division 40 specifications for compatibility and conflicts with products supplied.
	A. Shop-Painting.  All surfaces (except for mating surfaces and control panel) shall be blast-cleaned to a Steel Structures Painting Council (SSPC) SP6 finish.  Cleaned surfaces shall be shop-primed to minimum dry film thickness of 2.5 mils.  All gear...
	B. Finish-Painting.  All equipment surfaces shall be finish-painted in accordance with Section 09 90 00 "Painting."  Stainless steel surfaces shall not be painted.
	A. None.
	A. Manufacturer of the screening, compacting, and supporting control components shall be one of the following;
	1. Huber Technology of Huntersville, NC.
	2. Kusters Water of Spartanburg, SC.


	PART 3 -  EXECUTION
	A. Site Verification of Conditions.  Verify that surfaces and site conditions are ready to receive work and the following conditions:
	1. Concrete channels are appropriately sized, clean, and ready for installation of mechanical screens.
	2. Anchor bolts are of appropriate size and properly located in accordance with approved shop drawings and manufacturer's instructions.
	3. Electric conduit is properly sized and located.
	4. Opening in upper floor is appropriately sized and located.

	B. Responsibility.  Beginning the installation means the installer accepts the existing surfaces and conditions.
	C. In the event equipment is supplied which is different than specified, coordinate and make all changes to related structures, controls, drawings, and documentation.  All changes must be reviewed and approved by the Engineer prior to any installation...
	A. Protection.  Protect adjacent equipment, structure, and piping, against damage from mechanical screen installation where required.
	A. Requirements.  Fabrication and installation of the mechanical screen shall be as shown on the drawings, as the manufacturers specified herein, in accordance with the approved shop drawings and the manufacturer's instructions.
	B. Interface with Other Items.  Electrical contractor shall complete all electrical power and control connections under Division 26, "Electrical."
	A. Inspection.  Notify and coordinate with the equipment manufacturer in a timely manner in order for the manufacturer to conduct the inspection, servicing, operation, testing, and instruction as required in this specification section.
	B. Site Tests
	1. After each screen has been installed, with the manufacturer's representative, conduct a demonstration in the presence of the OWNER to verify that the equipment operates as specified.  Submit a manufacturer's representative report per Section 01 33 ...
	2. Operation. Successfully demonstrate the following:
	a.  Operation in Remote Mode.
	1)  Operate the screen through a time cycle.  Verify that screened material discharge at a predetermined position.
	2)  Change elevation set point to simulate a high level to induce the fine screen to operate continuously.
	3)  Change elevation set point to simulate a second high level to induce the operation of the alarm system.
	4)   Verify the screenings are deposited in the compactor, dewatered, and discharged into the roll-off bin.

	b.  Operation in Manual Mode.
	1)  Verify operations of start, stop, and jog push buttons.
	2)  Verify operation of emergency stop button.


	3. Furnish all materials and equipment required for the demonstration at no additional expense to the Owner.

	C. Manufacturer's Representative. A qualified representative of the equipment manufacturer shall inspect the completed installation, service the screens and compactors, operate the equipment under all design conditions, and provide the Owner with a wr...
	D. Defective Work.  If defects are detected, take corrective procedures.
	Test Results.  If the results of the field tests do not show successful operation of the screens or compactors, repair, adjust, or modify the equipment until the tests can be successfully completed reliably.
	A. Cleaning.  Clean in accordance with Section 01 74 23 "Cleaning."
	B. Disposal.  Remove from the job site and, as necessary safely dispose of, all excess materials and debris resulting from all work completed under this section (including testing).  Dispose in accordance with Section 01 74 23 "Cleaning."
	3.7  PROTECTION
	A. Requirements.  Protect the fine screens and associated equipment and materials after installation, but prior to acceptance by the Owner.  Protection of the equipment shall include provisions during installation and testing of nearby piping, valving...
	A. Training.  Training shall be conducted in accordance with Section 01 79 00 "Start-up, Demonstration, and Training" and shall include all equipment specified in this section and all related electrical and instrumentation equipment.  One training ses...


	PART 4  -  EQUIPMENT SCHEDULE
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	S44_32_30 Secondary Clarifiers 1 and 2
	SECTION 44 32 30
	SECONDARY CLARIFIERS 1 AND 2
	PART 1 - GENERAL
	1.1  RELATED DOCUMENTS
	1.2  DESCRIPTION OF WORK
	1.3  QUALITY ASSURANCE
	1.4  SUBMITTALS
	1.5  JOB CONDITIONS
	A.  Environment Requirements
	B.  Process Conditions for Clarifiers 1 and 2
	1.6  DELIVERY, STORAGE AND HANDLING
	PART 2 - PRODUCTS
	2.1  PERFORMANCE AND DESIGN REQUIREMENTS
	C.  Materials

	2.2  MANUFACTURED EQUIPMENT
	B.  Center Drive Mechanisms
	C.  Torque Protection
	D.  Drive Assemblies

	E.  Access Bridges
	F.  Center Columns, Cages, and Influent Wells
	G.  Sludge Collection Header
	H.  Surface Skimmers, Blades, and Scum Troughs
	K.  Control.
	2.4  SPARE PARTS
	C. Special Tools

	2.5  FINISHES
	B.  Drive Shop Finishing
	2.6  SOURCE QUALITY CONTROL
	2.7  FABRICATION
	A.  Factory Assembly and Marking
	PART 3 - EXECUTION
	3.1  EXAMINATION
	3.2  PREPARATION
	3.3  INSTALLATION
	B.  Interface with Other Items
	B.  Site Tests
	3.5  ADJUSTING
	3.6  CLEANING AND DISPOSAL
	3.7  PROTECTION
	3.8  INSTRUCTION OF OPERATING PERSONNEL

	S44_32_40 Secondary Clarifiers 3 and 4
	S44_52_50 Blowers Basic Requirements
	PART 1  - GENERAL
	A.  General. Drawings and general provisions of the Contract, including General and Supplementary Conditions; Division 1; and all other related specification sections, apply to this section.
	B.   Electric motors shall be furnished as part of the work of this section and shall conform to all applicable portions of Division 26.
	C.   Instrumentation and control work, except as specified herein, is included in Division 40. Instrumentation and controls provided in this section shall adhere to Instrumentation and Control Specifications Sections in Division 40.
	D.  DESCRIPTION OF WORK
	E.  Scope of Work.  The Contractor shall provide all labor, tools, equipment, and materials necessary to furnish and install the turbo and positive displacement blowers in accordance with the drawings and as specified herein.
	A.  Codes and Regulatory Agencies.  Perform all work in compliance with all federal, state, and local codes and regulatory agencies.
	B.  Standards.  Materials and workmanship shall be in accordance with the following standards as referenced herein:
	1.  AFBMA - Antifriction Bearing Manufacturers' Association.
	2.  ANSI - American National Standards Institute.
	3.  ASME - American Society of Mechanical Engineers.
	4.  ASTM - American Society for Testing and Materials.
	5.  AWS - American Welding Society.
	6.  IEEE - Institute of Electrical and Electronics Engineers.
	7.  NEMA - National Electrical Manufacturers Association.

	A.  General.  Submit the specified submittal package in accordance with Section 01 33 00, "Submittals," and the specific blower specification sections included later in the contract documents.
	A.  Coordination.  Coordinate all work to prevent delays, errors, and/or omissions.
	A.  Delivery.  All units shall be shipped assembled as much as practical.  All units shall be labeled with all labeling intact and legible with item name, model number, size, and manufacturer's name.
	B.  Storage.  All units, accessories, and components shall be stored in the manufacturer's original package, under cover and protected from damage.  Maintain a grease coating on all bearings and shafts to prevent rusting.  All filter material shall be...
	C.  Handling.  Handle all units and components in accordance with the manufacturer's instructions.  Use lifting rings and canvas harnesses for lifting to prevent damage, scratching, or abrading finished surfaces.

	PART 2   -  PRODUCTS
	A.  Blower
	1.  General.  Blower shall be heavy duty, suitable for continuous, efficient, and dependable service under operating conditions imposed by the installation and specific blower specification.
	2.  Castings.  All castings shall be free of warp, fins, gas and pit holes, and other defects that might impair strength or appearance.  Cast iron castings shall have a minimum tensile strength of 30,000 pounds per square inch (psi) and conform to the...
	3.  Steel.  All steel shall conform to the applicable ASTM standard.  All welding shall be in accordance with the standards of the AWS.
	4.  Shop Test.  Unless otherwise noted, certified performance data based on tests of each blower furnished shall be submitted to the Engineer/Architect for acceptance.  Tests shall be performed for not less than 1 hour and in accordance with ASME Powe...
	5.  Nameplate.  An aluminum or stainless steel nameplate shall be attached to each blower in a clearly visible, easily accessible location.  Nameplate shall be stamped with the following for each blower.
	a.  Manufacturer's name.
	b.  Model number.
	c.  Serial number.
	d.   Design capacity, standard cubic feet per minute (scfm).
	e.   Design pressure, psi.
	f.  Design speed, revolutions per minute (rpm).


	B.  Motor
	1.  Motor shall be rated for continuous duty and shall be inverter rated with impulse peak resistance.  Motors shall have NEMA Class F insulation. When a blower motor is connected to variable frequency drive (VFD), the motor shall be compatible with t...
	2.  Motor enclosure shall be as listed in the applicable equipment schedule.  Motor enclosure notations are:
	a.  E-P (EXP) - Explosionproof.
	b.  TENV - Totally enclosed nonventilated.
	c.  TEFC - Totally enclosed, fan-cooled.
	d.  ODP - Open dripproof.

	3.  Temperature rise shall be in accordance with NEMA limits for the class of insulation, service factor, and enclosure specified.
	4.  Thermal motor protection shall be by positive temperature coefficient (PTC) thermistors wired in seried.
	5.  Motor performance shall conform to the requirements of NEMA MG1 Part 12 and shall be expressed as indicated in NEMA MG1-12.30 and a report of test for routine tests shall be submitted based on IEEE test procedure 112, Method B.
	6.  Motor terminals shall be provided and marked as required for the application described in NEMA MG1 Section 2 and as required in Division 26.
	7.  Motor shall have a 1.15 service factor rating.  The blower brake horsepower (bhp) requirements shall not exceed the motor nameplate horsepower under the operating conditions as listed in the applicable Equipment Schedule.
	8.  Motor shall be designed to operate at the highest efficiency and power factor.
	9.  Motor shall be of standard manufacturer, General Electric, U.S. Motors, Reliance Electric, or equal.
	10.  Shop Test.  Tests shall be performed in accordance with ANSI/IEEE Standard 112 and ANSI C52.1, parts 12 and 20 (NEMA MG1).  When specified, the Engineer/Architect shall be notified and afforded the opportunity to witness the test.
	a.  Routine Test.  A certified report of a routine test of each motor furnished shall be submitted to the Engineer/Architect for acceptance.  Tests shall include running light current, power input, and high potential.
	b.  Certified Data.  Unless otherwise specified, certified data shall be furnished for motor efficiency and power factor at 100 percent, 75 percent, and 50 percent of full load based on test data of a motor of identical design.
	c.   Full Test.  When specified, a certified report of a full motor test of each motor furnished shall be submitted to the Engineer/Architect for acceptance.  Tests shall include full load heat run, percent slip, running light current, locked rotor cu...

	11.  Motor Nameplate.  An aluminum or stainless steel nameplate shall be attached to each motor clearly visible showing operational data in accordance with NEMA MG-1.

	C.  Accessories.  The following accessories shall be supplied for every blower in this project covered by the specifications unless indicated otherwise in the detailed specification or drawing for that specific blower.
	1.  Check Valve.  Check valve shall be provided for the discharge piping on each blower.  The valves shall be the size and joint shown. The valves shall have a cast iron body with bronze and stainless steel trim and shall be suitable for 25 pounds per...
	2.  Butterfly Valve.  Butterfly valve shall be provided for the inlet and discharge piping on each blower.  The valves shall be the size and joint shown.  The valves shall have a cast iron body with bronze and stainless steel trim and shall be suitabl...
	3.  Expansion Joint.  Expansion joint shall be provided for the inlet and discharge piping on each blower.  The expansion joints shall be reinforced synthetic rubber compatible with the size and type of piping shown.  They shall be suitable for 15 psi...
	4. Thermometers.  The blower package will include a discharge temperature gauge mounted on the noise enclosure.  The discharge temperature gauge shall be supplied by the blower manufacturer and shall be Weiss Model 25UB3-5131 with 2.5 inch dial, or...

	2.2   FINISHES
	A.  Exterior Surfaces.  All surfaces exposed shall be shop primed and field finished in accordance with Section 09 90 00 "Painting," as per "Interior Nonsubmerged Ferrous Metals and Equipment” requirements.  All surfaces not exposed after installation...


	PART 3  - EXECUTION
	3.1  EXAMINATION
	A.  Site Verification of Conditions.  Prior to installation of equipment, verify that:
	1.  All clearances have been met.
	2.  Bases, anchors, supports, and openings are located correctly and are of the proper size and material.

	B.  Variations.  Any variations of the requirements shown on the drawings or required by the manufacturer shall be corrected at no additional cost to the Owner.  All methods of correction shall be submitted in writing and acceptable to the Owner and/o...
	A.  Protection.  All surface areas shall be protected from damage.  All finished floors shall be protected with a waterproof, oil resistant cover to prevent staining from oil and grease.
	A.  General.  The blower and components shall be installed in accordance with the manufacturer's instruction and the conforming shop drawings, including all gasket seals, isolation dampeners, cleanouts, drains, gauges, motors, controls, and power wiring.
	B.  Manufacturer's Field Service.  A qualified representative of each equipment manufacturer shall inspect the completed installation, service the equipment, operate the equipment under all design conditions, instruct the Owner's personnel in proper o...
	C.  Set anchor bolts in accordance with the approved manufacturer's conforming submittals.
	D.  Lubrication. Contractor shall furnish and apply an initial supply of grease and oil as recommended by the manufacturer and shall grease and oil the equipment throughout all testing until completion.
	E.   Interface with Other Products
	1.  Complete all electrical power and control connections.
	2.  Install and connect all piping, valves, and gauges.

	F.  Inspection
	1.  The Contractor shall inspect all parts of the blower for proper installation and conformance to the drawings and manufacturer's recommendations.

	A.  Damages.  Any chips, dents, scratches, stains, or other disfiguring of surrounding floors, walls, and/or accessories shall be repaired or replaced to the satisfaction of the Owner and/or Engineer/Architect at no additional cost to the Owner.
	A.  Surface.  The blower, motor, accessories, and surrounding areas shall be cleaned of all foreign material, grease, and oil stains.
	B.  Airway.  Remove all rags, sticks, debris, and construction materials.  Damage to equipment components shall be replaced in like kind at no additional cost to the Owner.
	C.  Protection.  After cleaning, provide protective covering for each piece of equipment from damage.
	D.  Manufacturer's Field Service
	1.  Perform field inspection of all components prior to placing in operation and submit manufacturer's installation inspection report addressing the following:
	a.  List of deficiencies found.
	b.  Recommended corrective action for all deficiencies.
	c.  Certification by manufacturer's representative that items are properly installed, aligned, and adjusted.


	E.  Visual.  The Contractor, Owner, and/or Engineer/Architect shall inspect the equipment for visual deficiencies.
	F.  Tests.  Dry and wet tests shall be performed and the equipment adjusted as specified in Section 01 79 00 "Start-up, Demonstration, and Training." During each motor start-up, at a minimum, the Contractor shall:
	1.  Monitor the incoming power for over- or under-voltage or phase imbalance.
	2.  Measure the DC bus voltage at the VFD.
	3.  Measure the output voltage at the VFD and the input voltage at the motor. Determine voltage drop between drives and motors.
	4.  Identify any phase imbalance.
	5.  Measure output current at the VFD and identify any current imbalance.
	6.  Provide a report of all tests performed and results to the Owner. Identify any deficiencies found.

	G.  Noise Tests.  The Contractor, in the presence of the manufacturer's representative and the Engineer/Architect, shall measure the sound level.  The Contractor shall show that the decibel meter used is calibrated.  Sound level shall be measured for ...
	H.  Operational Demonstration.  An operational demonstration shall be performed as specified in Section 01 79 00 "Start-up, Demonstration, and Training."  Verify and note in the operational demonstration log that all design conditions for blower capac...
	3.8  EXTRA MATERIAL
	I.  Spare Parts.  The spare parts called for in the various blower specifications shall be protected and packaged as recommended by the manufacturer.  Each package shall be tagged for positive identification noting:
	1.  Part name.
	2.  Part number.
	3.  Associated equipment name and number.
	4.  Manufacturer's name and address.




	S44_52_54 Sludge Holding Positive Displacement Blower
	PART 1 -  GENERAL
	A.  General.  Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1, Section 44 52 50 "Blowers Basic Requirements," and all other related specification sections, apply to this section.
	B.   Electrical provisions shall be provided within Division 26.
	A.  Scope of Work.  The Contractor shall provide all labor, tools, equipment, and materials necessary to furnish and install Sludge Holding Blower No. 3 in accordance with the drawings and as specified herein.
	A.  General.  In accordance with Section 44 52 50 "Blowers Basic Requirements."
	B.  Source.  All positive displacement blowers shall be of the same manufacturer.  All drives shall be of one manufacturer.
	A.  General
	1.  All submittals shall be submitted in accordance with the Division 1 Submittal Requirements and the requirements within this specification section.

	B.  Submittal Package 1 – Product Data and Shop Drawings
	1.  Product Data.  Furnish manufacturer's product data including blower curves, accessories, options, dimensions, weights, and list of special tools in accordance with Section 01 33 00 "Submittals."
	2.  Performance Data.  Submit performance data and curves for preliminary review of the blower equipment to be furnished.  Such data shall be based on actual tests of similar equipment and include sufficient data to demonstrate suitability blower and ...
	3.  Shop Drawings.  Shop drawings shall be submitted showing materials, accessories, coatings, dimensional layouts, anchor bolts, sectional views of blower construction, driver specifications, wiring diagrams, and a bill of materials.

	C.   Submittal Package 2 – Operation and Maintenance Manuals and Personnel Qualifications
	1.  Operation and Maintenance (O&M) Manuals.  Submit O&M manuals in accordance with Sections 01 33 00 "Submittals" and 01 79 00 "Start-up, Demonstration, and Training."  The initial review copy of the O&M manual and revised copies shall be submitted t...
	2.  Personnel Qualifications.  Submit qualification statements of all manufacturers’ representative personnel that will be servicing the equipment shall be submitted with the revised copies of the O&M manuals.

	D.  Submittal Package 3 – Shop Tests
	1.  Test Report.  A test report, in accordance with Section 01 79 00 "Start-up, Demonstration, and Training," shall be submitted within 48 hours of completion, suspension, or termination of testing the blowers under all design conditions.
	2.   Noise Performance and Tests.  Each blower package with sound enclosure shall be factory tested and shall produce a sound pressure level as specified in the Equipment Schedule.  Exact test procedure proposed shall be submitted to the Engineer/Arch...

	E.  Submittal Package 4 – Field Tests
	1.  Manufacturer's Representative Reports.  Manufacturer's representative reports, in accordance with Section 01 79 00 "Start-up, Demonstration, and Training," shall be submitted within 48 hours of each site visit.  Product and material certifications...

	A.  General.  See Section 44 52 50 "Blowers Basic Requirements."
	A.  General.  See Section 44 52 50 "Blowers Basic Requirements."
	A.          One-year warranty period for the new sludge blower and three replacement motors to begin after staggered 30 day demonstration period is complete.

	PART 2  -  PRODUCTS
	A.  Type.  Blower shall be rotary, positive displacement, two or three impeller type, operating without internal sealing fluid or rubbing parts. The blower systems shall be packaged mounted, factory engineered, pre-assembled units.
	B.  General. Blower shall be in accordance with Section 44 52 50 "Blowers Basic Requirements."
	C.  Package System Frame.  The framing system shall be ruggedly built, capable of supporting the operating machine without visually discernible vibration.  The base plate shall be a minimum of 3/8 inch thick steel.  Two full-side mounting plates shall...
	D.  Casings.  The blower casings shall be of cast iron, one-piece construction.  The case shall be suitably ribbed to prevent distortion under the operating conditions. End or head covers shall be removable for easy access for bearing and gear inspect...
	E.  Impeller.  The impellers shall be cast or ductile iron integral with or permanently fastened to the shaft.  Impellers shall be straight, two or three lobe type designed to operate without contact.  The rotors shall be machined, ground, and dynamic...
	F.  Timing Gears.  The timing gears shall be manufactured of heat treated alloy steel. The timing gears shall be splash oil lubricated from internal oil reservoirs.  The timing shall be field adjustable.
	G.  Seals.  Seals shall be located at each bearing.  The seals shall be replaceable without disturbing the blower mounting or piping. Seal design shall prevent lubricant from contaminating the air stream.  Seal design shall be a double sealing arrange...
	H.  Bearings.  The bearings shall be antifriction type and designed for a minimum AFBMA B-10 bearing life of 52,000 hours.  A cylindrical roller bearing shall be provided at the drive shaft designed to handle all radial and thrust loads while single-r...
	I.  Shaft.  Shaft shall be constructed of forged alloy steel.
	J.  Base.  Bases shall have combination type discharge silencer and have a plain pipe stub connection. The blower mounting flange shall have rectangular opening, with maximum area for minimizing pressure drop.  The base/discharge silencer shall be man...
	K.  Enclosure.  Blower package components shall be housed in frame-mounted metal enclosures with zinc-plated or powder coated finish that is designed for sound attenuation with 2 inch minimum of acoustical foam insulation and continuous lip seals.  Hi...
	L.  Accessories
	1.  V-Belts and Guards.  Blowers and drives shall be connected with multiple V-belts and sheave arrangement, complete with OSHA type guard.  Additional sheaves shall be supplied for each blower for a speed of 80 percent of the design capacity speed.  ...
	2.  Relief Valve.  Each blower unit shall be supplied with a weight or spring-type relief valve for installation in the discharge line.  The relief valve shall have sufficient capacity to prevent overloading the blower and motor when operating at desi...
	3.  Silencers.  Each blower shall be equipped with a discharge silencer.  The silencer shall be sized to handle 120 percent of the design capacity specified in the Equipment Schedule. The discharge silencer shall be incorporated into the base as descr...
	4.  Filter/Silencer.  Each blower shall be provided with a flanged dry type inlet filter/silencer sized for 120 percent of the design capacity.  The sizing and design of the filter shall be suitable for fully exposed outdoor service.  Filter element s...
	6. High-Temperature Shutdown Switch.  Each blower shall be equipped with a single set point, factory installed high temperature safety switch in a NEMA 4X enclosure with contact closure output to shut the motor off in the event an unsafe blower temper...

	A.  Type.  Motors shall be squirrel cage induction type and of the size and configuration listed in the Equipment Schedule and as specified in Section  44 52 50 "Blowers Basic Requirements."
	B.  Connections.  Motors shall be belt drive with lead connections necessary to properly function with the type of full voltage or reduced voltage starters indicated on the one-line power diagram of the electrical drawings.
	C.   Starting.  The starter shall be full-voltage, non-reversing NEMA size-2 and located within the tertiary treatment electrical room motor control center.
	D.           Bearings. Separate grease tubes to both the fill and drain plugs for both the front and rear motor bearings shall be installed such that bearing grease replacement can be completed by maintenance staff outside of the blower enclosure.
	A.  Positive displacement blower manufacturer shall be base bid, as per Kaeser Compressors of Fredericksburg VA.

	PART 3 -  EXECUTION
	A.  In accordance with Section 44 52 50 "Blowers Basic Requirements."
	A.  In accordance with Section 44 52 50 "Blowers Basic Requirements."
	A.   In accordance with Section 44 52 50 "Blowers Basic Requirements."
	A.  Spare Parts. In accordance with Section 44 52 50 "Blowers Basic Requirements."
	1.  Seals.  Provide one spare set of seals.
	2.  Belts.  Provide one spare set of belts.
	3.  Sheaves.  Provide one extra sets of sheaves for 80 percent of the design capacity speed.
	4.  Filters.  Provide one spare set of filters.


	PART 4 -  SCHEDULE
	A.  Compressed Fluid    Air
	B.  Inlet Conditions of Air
	1.  Temperature    110 degrees F.
	2.  Atmospheric Pressure   14.3 psi
	3.  Relative Humidity   60 percent

	C.  Standard Conditions of Air
	1.  Summer.
	a.  Temperature   68 degrees F.
	b.  Atmospheric Pressure  14.7 psi
	c.  Relative Humidity  36 percent
	d.  Specific Weight   0.075 pcf

	2.  Winter.
	a.  Temperature   0 degrees F.
	b.  Atmospheric Pressure  14.7 psi
	c.  Relative Humidity  35 percent
	d.  Specific Weight   0.075 pcf


	A.  Design Speed and Pressure.  The design speed and pressure shall not exceed 85 percent of the published maximum design speed or pressure of the blower.
	A. Number
	1.  Blower Package Complete   1
	2.  Blower Replacement Motors   3

	B. Operating Conditions
	7.   Maximum Noise Level at 1 Meter  78 dBA
	END OF SECTION
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