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SECTION 01025 – SUPPLEMENTAL 
 
MEASUREMENT AND PAYMENT 
 
PART 1 – GENERAL  
  
1.1  DESCRIPTION. The items listed below beginning with Article 1.03 refer to and 
are the same pay items listed in the Bid Form.  They constitute all of the pay items 
for the completion of the Work. 


 
Where the price for an Item is stipulated in the BID FORM, Bidders shall use that 
price in computing the Total Bid Price. 
 
Provisionary allowance items are for the sole use of the OWNER.  Work under the 
Provisionary Allowance Items will be done by Change Order. 
 
1.2  RELATED PROVISIONS.   
 
1.2.01 Payments to CONSTRUCTION CONTRACTOR. Refer to General Conditions 
and Agreement. 
 
1.2.02 Changes in The Work. See Agreement, Article 12. 
 
1.2.03 Schedule of Values. See General Conditions, Article 9. 
 
1.3  LUMP SUM BID ITEMS. 
 
1.3.01 Bid Item 6.1.1. The lump sum price for Bid Item 6.1.1 shall constitute full 
compensation for all the work as specified and shown in the Bidding Documents for 
the Rehabilitation of Primary Circular Clarifiers No. 13 through 16, complete, except 
that work included for payment under Item Nos. 6.1.2 through 6.1.10. 
 
1.3.02 Bid Item 6.1.2. The lump sum price for Bid Item 6.1.2 shall constitute full 
compensation for Contractor’s mobilization onto and demobilization off the project 
site for the construction of all Work elements of the project. 
 
1.4  UNIT PRICE AND ALLOWANCE ITEMS.   
 
1.4.01 Bid Item 6.1.3. The Cash allowance for Bid Item 6.1.3 shall be the amount of 
$250,000 for the payment of refurbishing one currently uninstalled primary circular 
clarifier drive mechanism.  The payment to the Contractor will be for the actual 
invoiced cost of the refurbishment of one currently uninstalled primary circular 
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clarifier drive mechanism and report and shall not include any cost for Contractor 
support, coordination or preparation of submittals. 
 
No portion of the allowance will be used to correct Contractor’s errors or omissions. 
 
At the end of the Contract, all remaining monies on the allowance shall be deducted 
from the Contract via a change order. 
 
1.4.02 Bid Item 6.1.4 through 6.1.7. Bidders are required to develop the costs for 
various types of concrete repairs on a unit price basis and must agree to the use of 
this price in determining the final cost for this work based on the actual quantities. 
 
The quantities to be paid for under Bid Items 6.1.4 through 6.1.7 shall be the actual 
quantities furnished and installed as specified and shown.  The unit price for the 
specific item shall constitute full compensation for furnishing all labor, tools, 
materials and equipment, and installing the item complete, including cleaning as 
applicable, removal and disposal of unsound and deteriorated materials, surface 
preparation, repair and finishes, and clean-up, complete, as indicated and as 
specified. 
 
1.4.04 Bid Item 6.1.8. The provisionary allowance for unforeseen conditions shall be 
the amount of $500,000  and shall be reserved for such use by the Owner to cover 
unanticipated costs. 
 
Payment for Work authorized under Item 6.1.8 will be full compensation for providing 
all Work authorized by the Owner under this allowance, complete as specified or 
directed by the Engineer.  Work authorized under the provisionary allowance may be 
included in subsequent Application(s) for Payment, as applicable, following 
authorization and performance of the Work. 
 
At the end of the Contract, all remaining unused monies from the provisionary 
allowance shall be deducted from the Contract via a change order. 
 
1.4.05 Bid Item 6.1.9. The cash allowance for Bid Item 6.1.9 shall be the amount of 
$25,000  for payment to conduct structural analysis for center cage support column 
assembly for Clarifier No. 13 and shall not include any cost for Contractor support, 
coordination or preparation of submittals. 
 
No portion of the allowance will be used to correct Contractor’s errors or omissions. 
 
At the end of the Contract, all remaining monies on the allowance shall be deducted 
from the Contract via a change order. 
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1.4.06 Bid Item 6.1.10. The cash allowance for Bid Item 6.1.10 shall be the amount 
of $260,000  for payment to replace the center cage support column assemblies 
(including inlet orifice plates, deflector plates, spacers and U bolts etc.) for Clarifiers 
No. 13 and 14 and shall not include any cost for Contractor support, coordination or 
preparation of submittals. 
 
No portion of the allowance will be used to correct Contractor’s errors or omissions. 
 
At the end of the Contract, all remaining monies on the allowance shall be deducted 
from the Contract via a change order. 
 
PART 2 – PRODUCTS 
 
Not used 
 
PART 3 – EXECUTION 
 
Not used 
 
 


End of Supplemental Section 
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SECTION 02075 – SUPPLEMENTAL 


HAZARDOUS AND TOXIC MATERIALS REMEDIATION 


PART 1-GENERAL 


1.01 SCOPE OF WORK 


A. This section identifies the hazardous and toxic materials that have been found in 
the project limits and will be disturbed by the work under this project.  Only the 
hazardous and toxic materials within the project limits that will be disturbed by 
work under this project shall be remediated in accordance with these 
specifications and all applicable federal, state and local regulations. 


B. Paints with concentrations of lead equal to or greater than 1.0 mg/cm2 or 0.5% by 
weight shall be abated in accordance with all applicable EPA, OSHA and State of 
Michigan regulations and Section 02085 Lead Based Paint Removal.  These 
materials include the following: 


1. Primary Circular Clarifiers No. 13 and 14: 
a. Orange paint on hand rails of the bridges and walkways 
b. Blue paint on the bridge frames and walkways 


 
C. Paints with concentrations of lead greater than zero but less than 1.0 mg/cm2 or 


0.5% by weight shall be abated in accordance with all applicable OSHA and 
State of Michigan regulations.   
 


1.02 RELATED WORK 


A. Section 02050, Demolition 


PART 2 WORK SCOPE AND PRODUCTS (NOT APPLICABLE) 


PART 3 EXECUTION 


3.01 TESTING 


A. Hazardous and toxic materials are to be abated as shown on the demolition 
plans.  No additional testing is required and the Construction Sub-Contractor 
shall proceed with remediation with the approval of the Engineer. 


3.02 CONDUCT 


A. In the event that suspected hazardous or toxic materials that were not previously 
identified are uncovered during demolition, the Construction Sub-Contractor shall 
notify the Engineer.  The Engineer and Construction Sub-Contractor shall review 
the area and confirm, either based on previously documented data or through 
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testing, that lead based paint and/or other hazardous materials exist.  If the 
presence of these substances does exist, the Engineer and Construction Sub-
Contractor shall agree upon the limits of remediation that will be required to allow 
the construction work to continue.  The Construction Sub-Contractor shall not 
proceed with remediation efforts without approval from the Engineer.   


B. The Construction Sub-Contractor shall follow all requirements of Section 02085 
and MIOSHA requirements in the conduct of the work. 


C. All required notification procedures shall be followed. 


D. The remediation effort shall not impact the normal operation of the treatment 
plant. 


PART 4 SPECIAL REQUIREMENTS (NOT APPLICABLE) 
 


 
END OF SECTION 02075 
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SECTION 02085 - SUPPLEMENTAL 


LEAD BASED PAINT REMOVAL 


PART 1-GENERAL 


1.01 SCOPE OF WORK 
 


A. This section includes requirements for the removal and disposal of lead-based 
paint from affected surfaces, including provision of independent third party testing 
and clean-up inspection services. 


 
1.02 RELATED WORK 
 


A. Divisions 0 and 1, as applicable. 
 
B. Section 02050 –Demolition 


 
C. Section 02075 – Hazardous and Toxic Materials Remediation 


 
 
1.03 References 
 


A. Code of Federal Regulations: 
 


1. 29 CFR 1910, “Occupational Safety and Health Standards:” (General 
Industry Standards). 


2. 29 CFR 1910.134, “Respiratory Protection”. 
3. 29 CFR 1910.1025, “Lead”. 
4. 29 CFR 1910.1200, “Hazard Communication” 
5. 29 CFR 1926, “Safety and Health Regulations for Construction” 


(Construction Industry Standards). 
6. 40 CFR 50, “National Primary and Secondary Ambient Air Quality 


Standards”. 
7. 40 CFR 60, “Standards of Performance for New Stationary Sources”. 
8. 40 CFR 117, “Determination of Reportable Quantities for Hazardous 


Substances”. 
9. 40 CFR 122, “EPA Administered Permit Program:  The National Pollutant 


Discharge Elimination System.” 
10. 40 CFR 261, “Identification and Listing of Hazardous Waste”. 
11. 40 CFR 263, “Standards Applicable to Transporters of Hazardous 


Waste”. 
12. 40 CFR 265, “Interim Status Standards for Owners and Operators of 


Hazardous Waste Treatment, Storage and Disposal Facilities”. 
13. 40 CFR 268, “Land Disposal Restrictions”. 
14. 40 CFR 300, “National Oil and Hazardous Substances Pollution 


Contingency Plan”. 
15. 40 DFR 302, “Designation, Reportable Quantities and Notification”. 
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B. State of Michigan Regulations: 
 


1. MCLA 299.9101 – 299.11107 “Michigan Hazardous Waste Management”. 
C. National Institute for Occupational Health and Safety: NIOSH Method 7082, 


“Sampling Airborne Particulates for Lead”. 
 


D. American Society for Testing and Materials: 
 


1. ASTM D3335, “Test Method for Low Concentrations for Lead, Cadmium, 
and Cobalt in Paint by Atomic Absorption Spectroscopy”. 


 
E. EPA (Environmental Protection Agency) Publications: 


 
1. SW-846, Test Methods for Evaluating Solid Waste – Physical/Chemical 


Methods. 
2. EPA Method 3050, “Acid Digestion of Sediments, Sludges and Soils”. 


 
F. SSPC (Steel Structures Painting Council): Guide 61 (CON), Guide for Containing 


Debris Generated During Paint Removal Operations. 
 


G. “Industrial Lead Paint Removal Handbook“, 2nd Edition, Kenneth A. Trimber. 
 
1.04 DEFINITIONS 
 


A. Lead-Containing Paint:  Paint containing a minimum of 1.0 mg/cm2 (milligram per 
square centimeters) lead or containing 0.5 percent lead by weight as determined 
by on-site testing of the coating with a portable X-ray fluorescence (XRF) 
detector, or through laboratory testing in accordance with ASTM D3335. 


 
B. Hazardous Waste:  Lead paint debris is classified as hazardous due to the 


characteristic of toxicity, if after testing by Toxicity Characteristic Leaching 
Procedures (TCLP), the leachate contains any of the elements in the 
concentrations listed below (or greater): 


 
Arsenic  5 ppm 
Barium  100 ppm 
Cadmium  1 ppm 
Chromium  5 ppm 
Lead  5 ppm 
Mercury  0.2 ppm 
Selenium  1 ppm 
Silver  5 ppm 
 


Note:  Other Elements can cause a material to be hazardous as defined in 40 
CFR 261 and must be taken into consideration.  The list above includes only 
those elements typically associated with paint solids.  If chemical strippers are 
used, the debris may be hazardous waste, due to corrositivity, if the pH is less 
than or equal to 2 or greater than or equal to 12.5. 
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C. Generator:  The facility Owner or Operator or person who first creates or 
produces the hazardous waste. 
 
1. Large Quantity Generator: Generates over 2,200 pounds (1,000 


kilograms) of hazardous waste or 2.2 pounds of acutely hazardous waste 
per month or stores more than 13,200 pounds (6,000 kilograms) of waste 
or more than 2.2 pounds of acutely hazardous waste at the site at any 
one time. 


 
2. Small Quantity Generator: Generates more than 220 pounds (100 


kilograms), but less than 2,200 pounds (1000 kilograms) of hazardous 
waste per month and accumulates less than 13,200 pounds (6,000 
kilograms) at any one time. 


 
3. Conditionally Exempt Small Quantity Generator:  Generates less than 220 


pounds (100 kilograms) of hazardous waste per month, and accumulates 
no more than 2,200 pounds (1,000 kilograms) of hazardous waste at any 
time. 


 
D. Containment and Ventilation Systems:  Includes the containment structure (i.e. 


containment walls, floor, supporting structure, entryways); ventilation system (i.e. 
and input and exhaust); and dust collection. 


 
E. Milligram (mg):  A milligram is 1/1,000 of a gram. 


 
F. Microgram (ug):  A microgram is 1/1,000,000 or a gram of 1/1,000 of a milligram. 


 
1.05 SUBMITTALS 
 


A. Lead Abatement Work Plan:  A minimum of 30 days prior to beginning work 
provide a written plan for the methods to be employed for surface preparation, 
containment and ventilation, and collection of debris.  When designing the 
system, the Contractor shall recognize the load bearing capacity and integrity of 
the structure to be abated.  The Contractor shall have the containment and 
ventilation plan reviewed by a Professional Engineer and submit drawings for 
review.  In addition the Work Plan shall contain the following: 


 
1. Name and address of licensed abatement contractor to undertake the 


Work. 
 
2. Site specific Health and Safety Plan. 
 
3. Site specific Lead Abatement Plan, including quantities to be removed, 


and abatement contractor’s policies and procedures relating to lead 
abatement work. 


 
4. Employee Training Accreditations/Certifications and Physician 


Clearances, including accreditation certificate from the State of Michigan 
of Abatement Contractor’s Project Designer. 
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5. Lead Abatement License. 
 
6. Documentation of Respiratory Equipment Fit Tests. 
 
7. Manufacturer’s information for materials and equipment to be utilized in 


the work, including Material Safety Data Sheets (MSDS). 
 
8. Documentation of abatement contractor’s insurance (certificates). 
 
9. Credentials of independent, third party consultant who will provide testing 


and clean-up inspection services as specified herein. 
 
10. Programs for the Protection of the Ambient Air and Water:  Submit written 


testing and evaluation that will be used to confirm that the work does not 
violate Federal, State and Local regulations.  Refer to Item 1.07 for 
acceptance criteria. 


 
a. Ambient Air Quality: Submit a written program for air monitoring at 


the project site to confirm that fugitive dust emissions do not 
exceed specified criteria.  The following shall be addressed: 


 
i. Particulate Matter: Monitor emissions of particulate matter 


equal to or greater than 10 micrometers (PM 10) in 
aerodynamic size in accordance with 40 DFR 50.  Include 
the type and number of samplers to be used, their proposed 
locations, provisions for background monitoring, and the 
duration of testing. 


 
ii. Visible Emissions: Submit a written plan for the observations 


that will be made to verify that the visible emissions criteria 
of this specification are not exceeded. 


 
iii. Total Suspended Particulate (TSP) Lead: Submit a program 


for the analysis of airborne lead emissions in accordance 
with 40 CFR 50.  Include the type and number of samplers to 
be used, their proposed locations, provisions for background 
monitoring and duration of testing. 


 
iv. Lead Emissions Using Personal Monitors: Submit a program 


that identifies the proposed monitoring sites for the use of 
personal monitors in accordance with NIOSH Method 7082.  
The duration of monitoring, provisions for background 
monitoring, laboratory qualifications, and evaluation 
procedures to be employed shall be included. 


 
b. Water Analysis: Submit a written program for verification of the 


following: 
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i. National Pollutant Discharge Elimination system (NPDES) 
Permit: If waste water will be discharged to sewers or 
surface water, obtain an NPDES permit for the work in 
accordance with 40 CFR 122, and that its requirements will 
be strictly followed. 


 
ii. Reportable Releases: Prepare a program for reporting 


releases of lead into the water in accordance with 40 CFR 
117. 


 
iii. Water and Sediment Analysis: Outline the sampling and 


testing protocol proposed for the pre-job and post-job 
analysis of lead in the water and sediment, and provide the 
qualifications of testing laboratory to be used. 


 
iv. Handling, Disposal and Analysis of Debris Criteria:  Submit 


the following: 


a. Handling and Site Storage: A written plan that addresses 
the handling and site storage of lead-containing debris in 
accordance with the requirements of 40 CFR 262 and 40 
CFR 265.  The Contractor shall confirm that an EPA 
identification number shall be obtained if one has not 
already been assigned to the facility, that proper 
manifesting of the waste shall be addressed, and that all 
site storage limitations, including the time of storage, 
container requirements, contingency plan, and personnel 
training, shall be observed.  


 
b. Sampling and Testing of Debris: Written procedures that 


will be followed for the sampling and testing of debris to 
determine if it is hazardous waste.  The sampling 
procedure shall be in accordance with the requirements 
of SW 846, with the testing accomplished by TCLP, 
defined in Appendix II of 40 CFR 261.  The program shall 
include the name of the testing laboratory to be utilized. 


 
c. Transportation: Written confirmation that proper 


transportation of the debris shall be accomplished in 
accordance with the requirements of 40 CFR 263.  The 
name of the transporter shall be included. 


 
11. Disposal: Written confirmation that the debris will be treated and disposed 


of in accordance with the requirements of 40 CFR 264 and 40 CFR 268.  
The program shall provide assurance that the debris is handled properly 
from cradle to grave, and include the necessary notifications and 
certifications on shipments, provide the name of the disposal facility, and 
include a schedule for the submittal of the completed manifests. 
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12. Clearance Testing: The Contractor will provide written programs for the 
decontamination for reusable items prior to removal from the project site, 
or for the proper testing and disposal of the materials if decontamination 
is not possible or desirable. 


 
13. The submitted Work Plan shall address the criteria outlined in items 1.06, 


1.07, 108 and 1.09. 
 
B. Prior to commencing abatement work in any area or sub-area, if the removal will 


not be prosecuted continuously, the Contractor shall provide ten (10) days notice.  
The notice shall include the following information: 


 
1. Construction contract number and title. 
 
2. Name of general contractor, general contractor’s superintendent and on-


site telephone number. 
 
3. Name of abatement contractor, abatement contractor’s superintendent 


and on-site telephone number. 
 
4. Exact location of abatement work and estimated quantities involved. 
 
5. Estimated dates and times of commencement and completion. 
6. Date of submittal of Abatement Work Plan. 
 
7. Copies of any updated notifications to regulatory agencies. 


 
C. The following shall be submitted on a weekly basis while abatement work is in 


process: 
 


1. Updates of Respiratory Fit Tests, if applicable. 
 
2. Monitoring equipment calibration logs. 
 
3. Daily logs of work completed. 
 
4. Daily logs of employees conducting the abatement. 
 
5. Environmental monitoring results. 
 
6. Disposal manifests, if removed material is characterized as a hazardous 


waste and disposal occurs within the reporting period.  The name, 
address and identification number of the licensed transporter/disposer 
shall be provided. 


 
D. The following shall be provided prior to re-occupancy of an abated area: 
 


1. Certification of Visual Inspection and Authorization for Re-Occupancy as 
provided by an independent, third party consultant (see Items 3.05 and 
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3.06). 
 
E. Upon completion of the abatement submit the abatement project records 


specified in Item 1.10. 
  


1.06 Criteria for Containment Systems 
 
A. Design a containment system for the work area to control environmental 


emissions according to the criteria listed in Item 1.07 and control working 
environment within containment according to the criteria listed in Item 1.08. 


 
B. Thoroughly examine the structure to be prepared to verify its ability to support a 


containment system, including the wind loads, if any that can be imparted by 
such a system.  Submit containment drawings in accordance with the 
requirements of Item 1.05. 


 
1.07 Criteria for Control of Environmental Emissions  


 
A. Ambient Air Quality – Particulate Matter and Visible Emissions: Monitor and 


control ambient air particle matter and visible emissions in accordance with the 
following criteria: 


 
 1. Ambient Air Quality for Particulate Matter (40 CFR 50): Emissions in 


excess of 150 ug/m3 of PM 10 over a 24-hour period shall be cause for 
shut down of the project, until corrections to the containment are made to 
comply with this level.  Use high volume air samplers in accordance with 
40 CFR 50 to monitor for this level.  Prior to project startup, perform a 
minimum of three days baseline monitoring to determine pre-existing 
conditions. 


 
2. Ambient Air Quality – Visible Emissions: Visible emissions shall be used 


as a criterion for project shut down until corrections to the containment 
are made.  Visible emissions shall be determined in accordance with 40 
CFR 60.  As determined by SSPC Guide 61, visible emission in excess 
of 20 percent capacity for any 3-minute period in 60 minutes, shall be 
cause for shut down of the project until corrections to the containment 
are made to comply with this level. 


 
B. Ambient Air Quality – Lead Emissions: Monitor and control ambient airborne 


lead concentration to conform to the EPA Limit of 1.5 μg/m3 average over a 90 
day period. Emissions of lead in excess of 15 μg/m3 over an eight hour period 
shall be cause for shut down of the project until corrections are made to comply 
with this level.  Airborne lead monitoring shall be accomplished using high 
volume air samplers in accordance with 40 CFR 50. (Refer to Item 1.05 A.2.a.) 


 
C. Ambient Air Quality for Lead – Personal Air Monitoring to Establish Regulated 


Areas: 
 


1. Establish a regulated area surrounding activities where lead exposures 
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exceed the OSHA Personal Exposure Level (PEL) (refer to Item 1.08).  
This includes the paint removal area, dust collection equipment, abrasive 
recycling equipment, and locations where lead-containing debris is 
handled or transferred to storage containers. 


 
 2. Demarcate the regulated area by use of ropes, tape, walls, or other 


similar means, and post appropriate warning signs.  Limit access to 
these areas to those persons properly trained and protected. 


 
D. Water Quality: Do not allow the release of lead into bodies of water or storm 


sewers.  Stop work if spills or emissions are observed entering into bodies of 
water, or are found in areas where storm water run-off could carry the debris into 
bodies of water or storm sewers. 


 
 1. NPDES Permit: If waste water is discharged to storm sewers or surface 


water, an NPDES permit shall be obtained in accordance with the 
requirements of 40 CFR 122.  The requirements of the permit shall be 
strictly followed. 


 
 2. The Contractor is advised that certain discharges of lead compounds into 


water are a violation of the Clean Water Act.  More specifically, 40 CFR 
117.3 establishes reportable quantities of hazardous substances 
released in a 24-hour period, and 40 CFR 117.21 requires immediate 
notification of the release of a reportable quantity to the appropriate 
agency (in Michigan, the Michigan Department of Natural Resources).  
Examples of reportable quantities of lead compounds include: lead 
arsenate > 1 lb., lead sulfate > 10 lb., lead acetate > 10 lb., lead stearate 
> 10 lb. 


 
 3. Provide protection at drains to prevent paint debris from entering the 


storm sewer system. 
 
 
 


1.08 Criteria for Controls over Worker Protection 
 
A. Submit written program for worker protection consistent with OSHA lead standard 


for construction (29 CFR 1926.62) 
 
B. In addition to the requirements of the OSHA lead standard for construction, the 


written program shall apply:  
 
 1. Name the individuals responsible for implementing the various 


requirements of the written program. 
 
 2. Specify that analysis of air monitoring filters shall be performed by an 


American Industrial Hygiene Association (AIHA) accredited laboratory. 
 
 3. Require that blood level testing shall be conducted by an OSHA-


this Supplemental Specification 
Water and Sewerage Department City of Detroit 


02085 - 8 - Supplemental 







DIVISION 02 PC-756 
LEAD BASED PAINT REMOVAL    SUPPLEMENTAL SPEC. (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 


approved laboratory. 
 
 4. Include the name, address, and telephone number of the hospital to 


which injured workers will be taken, and a map showing the route to be 
traveled. 


 
 5. Include the telephone number of the ambulance service to be used. 
 
 6. Include the emergency telephone numbers of the local police and fire 


departments. 
 
 7. Include specifications for the construction of a work area containment.  


The containment shall be designed to contain debris generated by the 
removal process applied (such as dust, waste paint, waste abrasive, and 
water), in accordance with Item 1.06.  Information on the design of 
containment can be found in Appendix F of OSHA Asbestos Standards 
for the Construction Industry, 29 CFR 1926.58, and Chapter 6 of the 
“Industrial Lead Paint Removal Handbook”. 


 
 8. Identify the location at which Material Safety Data Sheets (MSDS) will be 


maintained and identify the individual responsible for compliance with the 
OSHA hazard communication standard (29 CFR 1910.1200). 


 
 9. Include the following minimum emergency response requirements: 
 
  a. The site Health and Safety (H&S) coordinator (or site 


superintendent if no H&S coordinator is designated) shall assure 
someone trained in first aid and cardiopulmonary resuscitation 
(CPR) is present during normal working hours. The site H&S 
coordinator shall assure that a first aid kit and appropriate fire 
extinguishers are available at the site and shall inform site workers 
of their location. The H&S coordinator shall contact the medical 
facility identified in Item 1.08 to determine if it has facilities to 
accept workers contaminated with debris present at the site.  


 
b. In the event of a worker injury, the responding worker shall inform 


the site H&S coordinator. The site first-aider shall perform first aid. 
If the worker should be taken to a medical facility, the designated 
first-aider shall decide whether to decontaminate the worker 
beforehand, or transport the worker without being clean. 


 
c. In the event of a fire, the site H&S coordinator shall determine 


whether conditions warrant assistance from the fire or police 
department and shall call for assistance. In the absence of the 
H&S coordinator, the site superintendent shall make the 
determination. 


 
1.09 Criteria for Handling of Hazardous Waste and Reporting Releases 


 
A. The Owner is considered to be the generator of the waste for this project. The 


contractor is responsible for implementing the following: 
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1. Sampling and testing of debris: 


 
a. Representative samples of the debris shall be tested by TCLP 


according to method EPS SW-846 to determine if it is hazardous 
in accordance with Appendix II of 40 CFR 261. 


 
b. In the case of wet methods of preparation, the use of chemical 


strippers, or containerized hygiene water, all liquids and sludge 
shall be tested, including pH to determine corrositivity, if 
appropriate. 


 
2. Hazardous waste: If the tests of the sampled debris indicate the waste to 


be hazardous, the following requirements apply: 
 


a. Site Storage and Handling: Store and handle the on-site 
hazardous waste debris in accordance with the requirements of 40 
CFR 262 and 40 CFR 265, with special attention given to proper 
labeling, time of storage, amount of material stored at any one 
time, use of proper containers, and personnel training. Confirm 
that an EPA identification number will be obtained, if one has not 
already been assigned to the facility. Do not place paint debris on 
the unprotected ground. Adequately shield paint debris to prevent 
dispersion of the debris by wind or rain water. Provide 
preparedness, prevention, and contingency plans (PPCP) in 
accordance with 40 CFR 265 Subpart C and Subpart D for the 
steps to be taken in the event of an unplanned release or 
emergency. Evidence of improper storage shall be cause for 
immediate shutdown of the project until corrective action is taken. 


 
b. Transportation and Disposal of Debris: Arrange to have the debris 


transported from the site in accordance with the requirements of 
40 and 40 CFR 268. Use only licensed transporters and disposal 
facilities. Provide signed manifests to verify that all steps of the 
handling and disposal process have been completed properly. 


 
c. Clearance Testing: Thoroughly vacuum, wash, or otherwise 


decontaminate reusable items prior to removal from the project 
site. Items include, but are not limited to, equipment, containment 
materials, ground covers, scaffolding, and change and shower 
facilities. If adequate cleaning is not possible, the materials shall 
be treated as waste and tested and disposed of properly. 


 
d. CERCLA Release – The Contractor is advised that the discharge 


of one or more pounds of lead waste or dust (4 mils or less in 
diameter) into the atmosphere or water within a 24-hour period is 
considered a reportable release in accordance with 40 CFR 300 
and 40 CFR 302. 
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1.10 Record Keeping and Abatement Management 
 


A. Document and maintain records of the abatement process. Submit the records 
upon completion of the abatement of an area, and prior to final payment. The 
records for each abated area shall clearly describe in non-technical language 
where the lead was found, and how it was abated. At a minimum, the records 
shall also include the following: 


 
1. Complete identification of area(s) receiving abatement. 
 
2. Results of testing. 


 
3. General description of abatement methods. 
 
4. Results of abatement clearance inspections and tests.  


 
5. Chronology of project-specific abatement from beginning of planning 


through final clearance testing. 
 


6. Pertinent Federal, State, and Local requirements under which abatement 
was undertaken. 


 
7. Final medical monitoring results. 


 
8. Drawings clearly showing the location, extent and quantity of lead-based 


paint removal. 
 


9. Any outstanding disposal manifests. 
 


1.11 Third Party Inspection and Testing 
 


A. The Contractor shall arrange and pay all associated costs for the services of an 
independent, third-party consultant who will perform the following activities: 


 
1. Perform environmental monitoring to review compliance with the intent of 


the specification. 
 
2. Perform a preliminary visual inspection as specified in Item 3.04 D.3. 
 
3. Perform final inspections and clearance testing as specified in Items 3.05 


and 3.06. 
 


B. The third-party consultant shall have all appropriate certifications for providing 
the required testing and inspection services. 


 
 
 
PART 2 - PRODUCTS 
 


this Supplemental Specification 
Water and Sewerage Department City of Detroit 


02085 - 11 - Supplemental 







DIVISION 02 PC-756 
LEAD BASED PAINT REMOVAL    SUPPLEMENTAL SPEC. (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 


2.01 EQUIPMENT 
 
A. HEPA vacuums: HEPA (High Efficiency Particle Air) vacuums differ from 


conventional vacuums in that they contain high-efficiency filters that trap 
extremely small, micron-sized particles. These filters can filter out particles of 0.3 
microns or greater (from a body of air) at 99.97 percent efficiency or greater. 
Lead dust tends to break down into extremely fine, micron-sized particles. 
Vacuuming by conventional means is unacceptable at any time, especially in 
lead-paint abatement final cleanup, because much of the fine lead dust will 
simply be exhausted back into the environment. Consequently, the use of a 
HEPA vacuum is required. 


 
 1. Related attachments: As necessary for the conditions encountered, and 


including items such as brushes of various sizes, crevice tools, and 
angular tools. 


 
B. Other equipment, including personal safety equipment, as necessary to comply 


with the requirements of this specification. 
 


2.02 MATERIALS 
 


A. High-phosphate detergent: Detergents with a high-phosphate content [containing 
at least 5 percent tri-sodium phosphate (TSP)]. 


 
 1. Related cleaning supplies: As necessary to accommodate the conditions 


encountered, and including such items as wringer buckets, mops, 
squeegee sponge mops, variously sized hand sponges, and rags. 


 
B. Polyethylene sheeting: 4-mil and 6-mil thickness 
 
C. Polyethylene spray: Product approved for intended use by the manufacturer. 
 
D. Miscellaneous materials such as storage drums, framing lumber, masking 


adhesive tapes, spray glues, stapling devices, as necessary to meet the 
requirements of this specification. 


 
 
PART 3 - EXECUTION 
 
3.01 SITE PREPARATION: PRIOR TO WORK START 
 


A.  Post warning signs at all entrances and exits to work areas. The warning signs 
shall read as follows: 


 
“CAUTION LEAD HAZARD 


DO NOT ENTER WORK AREA UNLESS AUTHORIZED” 
  


B. Ensure that heat, electricity, and water are available in the areas to be abated. 
Ensure that there are no existing water leaks of any type (including from such 


this Supplemental Specification 
Water and Sewerage Department City of Detroit 


02085 - 12 - Supplemental 







DIVISION 02 PC-756 
LEAD BASED PAINT REMOVAL    SUPPLEMENTAL SPEC. (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 


sources as roofs, windows, or plumbing related components). 
C. Correct other conditions that can impede abatement or cause the abatement to 


fail.  
 
D. Initiate containment procedures to protect surfaces and contain and control lead 


dust debris as specified in Item 3.02. 
 
3.02 CONTAINMENT 
 


A.  If the abatement plan necessitates the breaking or disturbing of leaded surfaces 
or other dust generating procedures, and therefore the generation of lead dust, 
provide containment procedures in accordance with the criteria in Items 1.06 and 
1.07 and as indicated below. If abatement does not break or disturb lead-painted 
surfaces, provide containment measures only as necessary to protect surfaces 
from damage. 


 
B. The following materials may be used for containment: 


 
1. Polyethylene (plastic) sheets at least 6 mils thick; 
 
2. Heavy duty tape (e.g., duct tape) to fasten plastic sheets; 
 
3. Staple gun with heavy duty staples for fastening plastic sheets. 
 


C. Alternate products include: 
 
1. Polyethylene spray instead of plastic sheeting (the dry film can be 


removed later by peeling); 
 
2. Spray glue in aerosol can for fastening plastic sheets. 


 
3.03 CONTROLLING OFF-SITE DISPERSAL 
 


A. Limiting access: Prior to satisfactory clearance testing, limit access to the 
abatement work areas to the following: 
 
1. Contractor and designated employees; 
 
2. State, County or Local enforcement officials, or their designees; 
 
3. Inspectors with a security interest in the building; and, 
 
4. Federal, State or Local officials, or their designee, engaged in research 


on lead. 
 
 


B. Limiting Tracking of Dust and Debris: 
 


1. Persons entering a work area during a lead abatement project involving 
breaking or disturbing lead-painted surfaces shall wear disposable shoe 
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covers. The shoe covers shall be removed upon leaving the work area 
and placed with abatement waste. 


 
2. Persons entering a work area during lead paint removal activity (e.g., by 


heat gun, scraping, HEPA sander, or chemical) or during replacement 
and during the cleanup process shall also wear appropriate respirator 
protection. Worker protection shall be in accordance with Item 1.08. 


 
C. Program of On-Going Cleanup: Implement a program of on-going cleanup in the 


lead abatement work area. The frequency and intensity of cleaning will be the 
greatest with on-site paint removal methods, and methods that create a lot of 
construction debris. On-going cleanup shall include the regular cleaning of all 
tools, equipment, and worker protection gear to minimize worker exposure, and 
the risk of transferring lead to other job sites. 


 
3.04 CLEANUP 
 


A. General: 
 
1. Perform cleanup activities as previously specified and as indicated in this 


item. 
 
2. Coordinate abatement activities to ensure proper conformance to the 


project cleanup requirements. 
 
B. Cleanup Methods and Procedures: The following two basic cleaning methods 


shall be used to clean the surfaces of the galleries at the conclusion of the active 
lead based paint abatement activities: 


 
1. Dry cleaning method, using HEPA vacuums: 


 
a. Operation instructions: Operate the HEPA vacuum in accordance 


with the requirements and recommendations of the vacuum 
manufacturer. If possible, arrange training sessions with the 
manufacturer’s representative. 


 
b. Special attachments needed: Ensure that a variety of vacuum 


attachments (such as brushes of various sizes, crevice tools, and 
angular tools) are available to accommodate the conditions 
encountered. Ensure that the attachments are properly used. 


 
c. HEPA vacuuming procedures: Include all rooms of the property in 


this HEPA process, except for rooms that were found free of lead 
paint and lead dust before the abatement process began, and 
were never entered during the process: 
 
i. Thoroughly and completely vacuum all abated surfaces in 


the abatement area. These surfaces include, but are not 
limited to: ceilings, walls, floors, pipes and fixtures of any 
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kind (light, electrical). 
 
ii. Thoroughly and completely vacuum all unabated surfaces 


exposed to lead dust generated by the abatement process. 
 
iii. Start vacuuming at the ceilings and work down to the 


floors.  Pay particular care to rough or porous surfaces, 
such as weathered or worn surfaces and masonry 
surfaces, particularly concrete, where lead dust tends to 
tenaciously adhere. 


 
d. Maintenance of the HEPA vacuum:  Properly maintain HEPA 


vacuums in accordance with the vacuum manufacturer’s 
instructions. 
 
i. Use extreme caution when opening the HEPA vacuum for 


filter replacement or debris removal, due to the high 
potential for accidental release of accumulated lead dust 
into the environment.  This can occur if the vacuum’s seal 
has been broken and the vacuum’s bag is disturbed. 


 
ii. Operators shall wear a full set of protective clothing and 


equipment, including appropriate respirators, when 
performing these maintenance functions. 


 
2. Wet cleaning method, using a high phosphate detergent wash: 


 
a. Manufacturer’s instructions:  Carefully follow the specific 


manufacturer’s instructions for the proper use of the product, 
especially the dilution ratio recommended.  Wear waterproof 
gloves when handling the detergent wash to prevent skin irritation. 


 
b. Cleaning equipment:  Ensure that a variety of cleaning equipment 


is available (such as wringer buckets, mops, squeegee sponge 
mops, variously sized hand sponges, and rags) to accommodate 
the conditions encountered.  Ensure that the cleaning equipment 
is properly used. 


  
c. Wet cleaning procedures: 


 
i. After the HEPA vacuuming, thoroughly and completely 


wash all surfaces in the abatement area with the high 
phosphate solution.  These surfaces include, but are not 
limited to:  ceilings, walls, floors, doors and fixtures of any 
kind (light, electrical). 


 
ii. Thoroughly and completely wash all unabated surfaces 


exposed to lead dust generated by the abatement process. 
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iii. Begin the washing activities at the ceilings and work down 
to the floor. 


 
iv. Change cleaning mixture regularly: To avoid re-


contaminating the area by using overly dirty water, users 
should carefully follow the surface area limits provided by 
the manufacturer and change the cleaning mixture 
accordingly. In cases where the manufacturer does not 
indicate surface area limits, the cleaning mixture should be 
changed at least after each room has been washed. Each 
time the cleaning mixture is changed, users must ensure 
that the dirty water does not recontaminate the 
environment. 


 
 
 
C. Special Procedures During Abatement: 
 


1. Daily cleanup: Perform the following cleanup activities daily. Handle, 
store, and dispose of debris in accordance with Items 1.09 and 1.10. 


 
a. Small debris: Spray the affected surfaces with a fine mist of water, 


to keep surface dust from becoming airborne. Place the swept 
debris in double 4-mil or single 6-mil plastic bags, properly seal 
the bags, and move them to the designated trash storage area. 
Do not overload trash bags to ensure that no ruptures or 
punctures occur during handling and transport. 


 
b. During daily cleanup activities, workers shall wear protective 


clothing and equipment. Also, during daily cleanup activities, 
abatement workers shall inspect for areas of the plastic requiring 
repair. Holes and rips found shall be patched with 6-mil plastic and 
duct tape immediately after cleaning. 


 
D. Special Procedures After Abatement: 
 


1. Preliminary final cleanup: Prior to final cleanup and painting or sealing of 
the abated surfaces, remove and properly dispose of the plastic sheeting 
used for containment.  


 
a. Begin removals with the upper-level plastic. Spray or mist the 


plastic with water to hold down dust and then fold the plastic in 
upon itself to trap any dust residue inside. 


 
b. Before removal of floor plastic, spray the plastic and sweep as 


indicated in Item 3.04C. Fold the plastic carefully from the 
corners/ends to the middle to trap any remaining lead dust. Place 
the plastic into double 4-mil or single 6-mil plastic bags, properly 
seal the bags, and remove the bags from the premises. 
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c. As with daily cleanups, this plastic removal process requires the 


use of protective equipment, especially appropriate respirators. 
 
d. Do not remove plastic sheets used to isolate contaminated rooms 


from non-contaminated rooms at this time. These sheets shall 
remain in place until after the preliminary final cleanup is complete 
and then carefully removed as described above. 


 
e. After the plastic has been removed from the contaminated area, 


perform the following cleanup activities: 
 


i. HEPA vacuum the entire area as specified in Item 3.04 
B.1. Start with the galleries farthest from the entrance to 
avoid re-tracking dust through the already-cleaned area. In 
each gallery, begin vacuuming at the ceilings and proceed 
down the walls, making sure every surface is treated, 
including, but are not limited to: ceilings, walls, floors, pipes 
and fixtures of any kind (light, electrical). 


 
ii. Wash down the entire affected area with a high phosphate 


detergent as specified in Item 3.04 B.2. 
 
iii. HEPA-vacuum the affected area again, as specified in Item 


3.04 B.1. 
 


2. Cleaning of workers, tools, equipment and vehicles: 
 


a. Personal hygiene: Workers shall carefully follow the personal 
hygiene procedures of 29 CFR 1926.62. 


 
b. Supplies: Regularly replace consumable/disposable supplies, 


such as mop heads, sponges, and rags, at least at the end of 
each abatement project or monthly, whichever comes first. Treat 
soiled items as contaminated debris. 


 
c. Equipment: Clean durable equipment, such as power and hand 


tools, generators, and vehicles, at least at the end of each 
abatement project or monthly, whichever comes first. This 
cleaning shall consist of a thorough HEPA vacuuming and 
washing with a high phosphate solution. 


 
3. Preliminary visual inspection: 


 
a. After the preliminary final cleanup effort is completed, the 


independent, third-party consultant shall visually inspect the entire 
affected area to ensure that all surfaces requiring abatement have 
been addressed, and all visible dust and debris have been 
removed. If the results of the visual inspection are unsatisfactory, 
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affected surfaces shall be re-abated and/or re-cleaned, in 
accordance with the inspector’s instructions, at the Contractor’s 
expense, until satisfactory results are achieved. 


   
4. Final cleanup: After painting/sealing is complete, perform the following 


final cleanup activities in the entire affected area: 
 


a. HEPA-vacuum the area as specified in Item 3.04 B.1. 
 


b. Wash down the area with a high phosphate detergent as specified 
in Item 3.04 B.2. 


 
c. HEPA-vacuum again as specified in Item 3.04 B.1. 


 
5. Final inspection: 


 
a. After the final cleanup is complete, the independent, third-party 


consultant shall perform a final inspection to: 
 


i. Verify that the abatement work is in compliance with the 
specifications. 


 
ii. Detect the presence of lead dust. 


 
b. The Owner’s Environmental Consultant will perform both a visual 


inspection and clearance testing of lead levels in surface dust as 
specified in Items 3.05 and 3.06. 


 
3.05 Post-Abatement Visual Inspection 
 


A. The independent, third-party consultant shall confirm job completeness by 
determining whether all surfaces have been abated according to the approved 
abatement plan. Special attention will be given to areas where lead paint has 
been removed adjacent to paint that is intact (for example, where paint has been 
removed from a door frame but non-lead paint is left on the baseboard). Ensure 
that paint at this joint is sound. The independent consultant shall verify that all 
abated surfaces and floors have been repainted or otherwise sealed. 


 
B. The independent, third-party consultant shall determine whether the area has 


been adequately cleaned by observing all surfaces for dust and debris. 
 
3.06 Testing Associated with the Clearance Process 
 


A. Upon completion of final cleanup and post-abatement visual inspection, the 
independent, third-party consultant shall test remaining surface dust to verify that 
only acceptable levels of lead dust remain before returning the area to active 
operation. This surface dust testing process is referred to as clearance criteria. 


 
1. Surface dust sampling and testing shall be performed no sooner than 24 
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hours after completion of post-abatement cleanup activities, to allow any 
airborne lead dust present to settle 


 
a. The surface wipe sampling method will be used for surface dust 


sampling. This method uses commercial wipes moistened with a 
non-alcohol wetting agent. Surface dust sampling will not be 
performed if there is a visible accumulation of dust or debris. In 
this case, surface wipe sampling will be deferred until the 
contractor completes a thorough cleanup. 


 
2. Upon determination that lead dust is within acceptable levels the 


independent third-party consultant shall issue an “Authorization for Re-
Occupancy” and “Certification of Visual Inspection”. 


 
3.07 Waste Disposal - General 
 


A. Prior to the start of abatement operations, determine which waste materials may 
be hazardous. Keep hazardous waste segregated from solid waste, so that 
proper disposal of the waste material can be achieved. 


 
B. Do not leave waste on the property in an unsecured area. Do not dump waste by 


the roadside, or in a nearby unauthorized dumpster. Do not burn or incinerate 
waste, due to the danger from lead fumes. 


 
C. Do not flush lead-contaminated wash water into storm drains or sanitary sewers 


without permission of local authorities. 
 


3.08 Solid Waste (Non-Hazardous) Disposal: 
 


A. Dispose of solid waste which has been evaluated and determined not to be 
hazardous in a State approved landfill. Wrap large debris in 6-mil plastic, seal 
with tape, and move to the trash storage area. 


 
B. Transport the waste to the disposal facility in covered vehicles. Do not use 


residential or commercial trash collection services without approval of State and 
local authorities. Covered dumpster services are acceptable, if the service 
company is informed of the presence of lead, and that appropriate disposal 
methods are used. 


 
3.09 Hazardous Waste Disposal 
 


A. Dispose of hazardous waste at a hazardous waste disposal facility, usually called 
a treatment storage and disposal facility (TSD). A TSD shall have an EPA ID 
number and authorization (either a permit or “interim status”) to operate. It is the 
responsibility of the abatement contractor to ensure that the TSD meets all legal 
requirements. The TSD can advise on appropriate packaging of waste, 
restrictions on disposal (e.g., liquids in landfills), and technical issues, such as 
methods for removing liquids from wastes. 
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B. Transporters shall have an EPA ID Number and must meet U.S. Department of 
Transportation (DOT) requirements for shipping containers. A good transporter 
will be able to advise the abatement Contractor on bagging and special handling 
of hazardous wastes. 


 
C. Take special care when removing hazardous waste from the abatement site, in 


order to avoid environmental contamination or injury to workers or residents. 
While in the work area, the exterior of the filled waste containers shall be HEPA 
vacuumed and wet-wiped to remove residual contamination. If plastic bags are 
used, they shall be bagged again as they come out of the work area. Remove 
waste from work areas at times when employee use of hallways and stairwells is 
low. The path from the work area to the truck or dumpster shall be planned in 
advance to minimize contacts with employees. 


 
D. Containers shall be moved and packed into the truck with care. When possible, 


use hand trucks, dollies, or pull cars, along with ramps or trucks with lift gates. 
These procedures will help minimize container breakage and consequent 
exposure of residents or employees to hazardous waste.  


 
E. Submit signed manifests to verify that all steps of the handling and disposal 


process have been completed properly. 
 
 


END OF SECTION 02085 
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SECTION 02211 – SUPPLEMENTAL 
 
EXCAVATING, FILLING AND GRADING 
 
PART 1 – GENERAL 
 
1.1 SCOPE.  This section covers general earthwork activity and shall include the 
necessary clearing, grubbing, and preparation of the site; removal and disposal of all 
debris; excavation and trenching as required; the handling, storage, transportation, 
and disposal of all excess excavated material; all necessary sheeting, shoring, and 
protection work; preparation of subgrades, pumping and dewatering as necessary or 
required; protection of adjacent property; backfilling; pipe embedment; construction 
of fills and embankments; surfacing and grading; and other appurtenant work. 
 
1.2 GENERAL.  With reference to the terms and conditions of the construction 
standards for excavations set forth in the OSHA “Safety and Health Regulations for 
Construction”, Chapter XVII of Title 29, CFR, Part 1926, the Contractor shall employ 
a competent person and, when necessary, a registered professional engineer, to act 
upon all pertinent matters of the work in this section. 
 
Backfilling and construction of fills and embankments during freezing weather shall 
not be done except by permission of the Engineer.  No backfill, fill, or embankment 
materials shall be installed on frozen surfaces, nor shall frozen materials, snow, or 
ice be placed in any backfill, fill, or embankment. 
 
Conform to applicable state and local codes for disposal of excavated materials 
judged not suitable for backfill.  Obtain disposal permit from local enforcing agency.  
Coordinate all cleaning and dewatering activities with Detroit Water and Sewerage 
Department for approval for discharge prior to construction activities. 
 
1.3 QUALITY ASSURANCE.  The Contractor shall utilize the services of a 
registered professional engineer, experienced in the design and analysis of all 
aspects of below grade construction, for the determination and control of the 
Contractor’s means and methods of performing the work.  Such means and methods 
shall be approved by the Engineer in advance of their use. 
 
However, the approval by the Engineer shall not release the Contractor from liability 
for injury to persons or damaged property. 
 
Do Work in accordance with the Michigan Department of Energy, Labor and 
Economic Growth Construction Standards Part 9: “Excavation, Trenching, and 
Shoring. 
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1.4 SUBMITTALS. 
 
1.4.01 Drawings and Date.  Submit detailed sequenced pre-excavation, excavation 
and backfilling plans for all work.  Prepare and submit a Certificate of Design for 
each temporary sheeting system not detailed on the Drawings.  Submit design 
calculations and necessary Drawings for shaft bracing, ground water control, 
ventilation requirements and geotechnical concerns. 
 
Submit product data on geotextile separator and filter fabric. 
 
1.4.02 Certifications.  For dewatering systems, submit a Certificate of Design, 
support data, and detailed plans indicating proposed type and location of dewatering 
system and point of disposal of pumped water. 
 
1.4.03 Samples.  Provide 1.0 cubic foot or 115 pound (minimum) sample of all 
proposed materials in sealed plastic buckets.  Deliver to Engineer as directed. 
 
1.4.04 Test Reports.  Submit field density test reports.  Submit gradation test for all 
furnished material. 
 
1.4.05 Record Drawings.  Record location of underground utilities and other 
construction on project record drawings. 
 
PART 2 - PRODUCTS 
 
2.1 SERVICE CONDITIONS.  Provide and maintain barricades, warning lights, 


warning signs, and other protection required by applicable laws for safety of 
persons and property. 


 
Protect benchmarks, adjacent structure, utilities, and property during construction 
operations.  Protect excavations by shoring, bracing, sheet piling, underpinning, or 
other methods required to prevent earth movement.  Costs associated with replacing 
damaged elements and items shall be borne by the Contractor. 
 
Notify Engineer of unexpected subsurface conditions, provide adequate safety 
measure and discontinue affected work in area until notified to resume work. 
 
 
2.2 MATERIAL. 
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2.2.01 Filter Fabric.  Filter fabric shall be a nonwoven geotextile fabric consisting of 
only continuous chains of polymeric filaments or yarns of polyester formed into a 
stable network by needle punching.  The fabric shall be inert to commonly 
encountered chemicals; shall be resistant to mildew, rot, ultraviolet light, insects, and 
rodents; and shall have the following properties: 
 
PROPERTY TEST METHOD UNIT Minimum Average 


Roll Value 
Fabric Weight ASTM D3776 oz/yd2 5.6 
Grab Strength ASTM D4632 lbs. 150 
Grab Elongation ASTM D4632 Percent 50 
Apparent Opening Size CW-02215 US Standard 


Sieve Size 
80 


 
The filter fabric shall have a minimum thickness of 60 mils and be provided in rolls 
wrapped with protective covering to protect the fabric from mud, dirt, dust, and 
debris. 
 
2.2.02 Geotextile Separator.  Geotextile with Grab Tensile Elongation at – Break less 
than 50 percent shall meet the requirements in the column for woven geotextiles.  
Geotextiles with Grab Tensile Elongation-at-Break equal to or greater than 50 
percent shall meet the requirements of column for non-woven geotextiles below. 
 
PROPERTY TEST METHOD Woven Non-Woven 
Grab Tensile Strength, lb. ASTM D4632 270 min 200 min 
Trapezoid Tear Strength, lb. ASTM D4553 100 min 75 min 
Puncture Strength, lb. ASTM D4833 100 min 75 min 
Apparent Opening Size, inch ASTM D4751 8 x 10-3 8 x 10-3 
Permittivity, Sec-1 ASTM D4491 0.05 min 0.5 min 
 
2.2.03 Granular Fills.  Granular fill material shall be crushed rock or gravel; shall be 
free from dust, clay, and trash; and shall be graded 1-1/2 inch (3.8 cm) to No. 4 as 
defined in ASTM C33.  Refer to the Drawings for locations of specific fill materials to 
be placed. 
 
2.2.04 Bank-run Gravel.  Michigan Department of Transportation Granular Material 
for Fill, Class I or such other sizes as may be approved.  Fill may be approved 
excavated material or can be obtained from approved natural deposits and 
unprocessed except for the removal of unacceptable material and stones larger than 
the maximum size permitted.  Material shall be free from vegetation and 
substantially free from loam and other organic matter, clay, other fine or harmful 
substances, frost snow, ice, and aggregations of frozen soil particles.  Compact 
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thoroughly by means of suitable power-driven tampers or other power-driven 
equipment to density indicated on the Drawings. 
 
2.2.05 Class II Granular Material.  Approved sand, gravel, crushed stone, blast-
furnace slag or combination thereof, with 100% passing 3 inch (7.6 cm) sieve, 60 to 
100% passing 1 inch (2.5 cm) sieve, 0 to 30% passing No. 100 sieve, and loss by 
washing not to exceed 7%, per MDOT Standard Specifications 8.02.06 for Granular 
Material Class II. 
 
2.2.06 Sand.  Michigan Department of Transporation Material, type 2nS sand or 
such other sizes as may be approved. 
 
2.2.07 Graded Gravel.  Pea Gravel shall be used as backfill as indicated on the 
Contract Drawings. 
 
2.2.08 Lean Concrete.  Lean concrete shall be a mixture of Portland cement, 
aggregate and water, having a minimum compressive strength of 1500 psi (10,342.5 
kPa) at 28 days. 
 
2.2.09 Tests.  All tests to ensure that embankment, fills and embankments, 
engineered fill, structure and trench backfill materials, and other fills and their 
placement comply with specified requirements shall be made by an independent 
testing laboratory at the expense of the Contractor.  The following tests will be 
required as directed by the Engineer: 
 
One moisture-density (Proctor) tests in accordance with AASHTO T-180 modified 
Method C for each type of embedment, fill, aggregate base, embankment, 
engineered fill, structure and trench backfill material proposed, except for granular 
embedment material.” 
 
One initial gradation tests for each type of embedment, fill, embankment, engineered 
fill, aggregate base, structure and trench backfill material and one additional 
gradation test for each additional 1000 tons of each material. 
 
PART 3 – EXECUTION 
 
3.1 INSPECTION.  Locate off-site stockpile areas for suitable excavated material 


and borrow.  Do not stockpile excavated material or borrow on site without 
approval of Engineer.  Select disposal areas for unsuitable excavated material 
and dispose of in accordance with local laws and ordinances. 
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Carry out program of pre-excavation, excavation, dewatering, sheeting, and bracing 
in such manner as to eliminate undermining or disturbing buried utilities, conduits, 
foundations of existing structures, or of work previously completed under this 
contract. 
 
Excavate to widths that give suitable room for building structures or laying and 
jointing piping; furnish and place all sheeting, bracing, and supports; do all pumping, 
and draining and render bottom of excavations firm and dry and acceptable in all 
respects. 
 
Make excavations and construct embankments and backfill excavations to the lines 
and grades indicated on the Drawings and compact to the specified density or as 
indicated on the Drawings. 
 
Provide suitable and safe bridges and other crossings where required for 
accommodation of travel, and to provide access to existing facilities during 
construction, and remove said structures thereafter. 
 
3.2 PREPARATION.  Establish the extent of excavation by area and elevation; 


designate and identify datum elevation.  Identify, flag and stake known 
underground, surface and aerial utilities.  Set out all required line and levels. 


 
Remove existing signs, posts, catch basin frames and grates, and manhole frames 
and covers, within construction path unless directed otherwise.  Store at site 
designated by Engineer. 
 
The Contractor shall prevent any damage to pipe, conduits, wires, cables and 
structures above or below ground.  No land monuments or property markers shall be 
damaged or removed without prior authorization of the Engineer. 
 
3.3 PERFORMANCE. 
 
3.3.01 Excavation.  Excavations shall provide adequate working space and 
clearances for the work to be performed therein and for installation and removal of 
concrete forms.  In no case shall excavation faces be undercut for extended 
footings. 
 
Excavate all materials encountered and existing below grade obstructions as 
required to allow construction of the proposed building structures, utilities and site 
work as shown on Drawings and as hereinafter specified.  Remove any rocks or 
boulders encountered less than 1.2 cubic yard (0.4 cu meter) in volume. 
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Excavate to levels shown for footings, pile caps and grade beams.  Excavate to 3 
inches (5.1 – 7.6 cm) below bottom of slabs for mud mat unless otherwise indicated.  
Excavate as required to provide working clearance and to allow adequate inspection 
for structures.  Excavate to subgrades specified herein below outside of building.  
Excavate in a manner, which minimizes the disturbance of the pre-excavation 
slopes. 
 
Cut out soft areas of subgrade not readily capable of compaction.  Backfill with 
approved fill materials and compact to density equal to requirements for subsequent 
backfill material. 
 
Make no excavations to the full depth indicated when freezing temperature may be 
expected, unless the footings or slabs can be placed on non-frozen soil after the 
excavation has been completed.  Protect the bottom of excavation from frost if 
placement of concrete is delayed.  Should protection fail, remove frozen materials 
and replace with concrete or bank-run gravel, as directed, at no additional cost to 
Owner. 
 
Provide all measures necessary to ensure the safety of workers and of the existing 
facilities at all times during construction and in accordance with applicable City, 
State and Federal regulations. 
 
There may be pipes, drains, and other utilities in certain locations.  These have been 
indicated on the Drawings to the extent known, however the completeness or 
accuracy of the information given is not guaranteed. 
 
3.3.02 Classification of Excavated Materials.  No classification of excavated 
materials will be made.  Excavation and trenching work shall include the removal 
and subsequent handling of all materials excavated or otherwise removed in 
performance of the work, regardless of the type, character, composition, or condition 
thereof. 
 
3.3.03 Protection of Existing Structures.  Support and protect from damage all 
existing pipes, poles, wires, fences, pavement, curbing, walkways, property line 
markers, bench marks, monuments and other structures, not indicated for relocation 
which the Engineer decides must be preserved in place without being temporarily or 
permanently relocated.  Should such items be damaged, restore without 
compensation therefore, to at least as good condition as that in which they were 
found immediately before the work was begun. 
 
3.3.04 Relocation and Replacement of Existing Structures.  Whenever the 
Contractor encounters certain unforeseen or unknown conditions pertaining to 
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existing structures and is so ordered in writing, he shall do the whole or such 
portions of the work as he may be directed, to change the location of, remove and 
later restore, or replace such structures, or to assist the Owner thereof in so doing. 
 
Use care to avoid damage to materials when removing existing pipes or other 
structures. 
 
The structures to which the provisions of the preceding two paragraphs apply 
include pipes, wires, and other structures which meet all of the following: 
 
 Are not indicated on the Drawings or otherwise provided for. 
 


Encroach upon or are encountered near and substantially parallel to the edge 
of the excavation. 


 
In the opinion of the Engineer will impede progress to such an extent that 
satisfactory construction cannot proceed until they have been changed in 
location, removed (to be later restored), or replaced. 


 
Remove fences that interfere with the Contractor’s operations, and (unless otherwise 
specified) later restore them to at least as good condition as that in which they were 
found immediately before the work was begun, without additional expense to the 
Owner.  Contractor shall restore fences promptly and shall not leave restoration until 
the end of the construction project. 
 
3.3.05 Care And Restoration of Property.  Do not use or operate tractors, bulldozers, 
or other power-operated equipment on paved surfaces when treads or wheels of 
which are so shaped as to cut or otherwise injure such surfaces. 
 
Restore all surfaces which have been injured by the Contractor’s operations, to a 
condition at least equal to that in which they were found immediately before work 
commenced.  Use suitable materials and methods for such restoration. 
 
Contractor shall restore existing property or structures promptly and shall not wait 
until the end of the construction period. 
 
3.3.06 Unauthorized Excavation.  Except where otherwise authorized, indicated, or 
specified, all materials excavated below the bottom of concrete walls, footings, slabs 
on grade, and foundations shall be replaced, by and at the expense of the 
Contractor, with lean concrete.  Unauthorized excavation in other locations shall be 
filled with approved fill materials and compacted to the specified density for that type 
of fill. 







DIVISION 02  PC 756 
EXCAVATING, FILLING AND GRADING  SUPLEMENTAL SPECIFICATIONS (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to 
provide information not provided in the Master Specifications.  All Conditions of the Contract apply to information 
provided in this Supplemental Specification 
Water and Sewerage Department  City of Detroit 
 02211 - 8 - Supplemental 


 
3.3.07 Dust Control.  During progress of work, conduct operations and maintain area 
of activities, including sweeping and sprinkling of streets, so as to minimize the 
creation and dispersion of dust. 
 
3.3.08 Blasting.  Blasting or other use of explosives for excavation will not be 
permitted. 
 
3.3.09 Dewatering.  Dewatering equipment shall be provided to remove and dispose 
of all surface water and groundwater entering excavations, trenches, or other parts 
of the work.  Provide and maintain ample means and devices (including spare units 
kept ready for immediate use in case of breakdowns) to intercept and/or remove 
promptly and dispose properly of all water entering trenches and other excavations.  
Coordinate construction operations to minimize duration and extent of dewatering 
required. 
 
Provide all equipment, tools, materials and labor required for dewatering operations 
for temporary control of artesian water in the underlying bedrock.  Dewatering may 
be required in conjunction with grouting or other suitable methods necessary to seal 
leakage of artesian water.  Leakage of artesian water may occur if rock grouting 
does not completely seal the rock of in the event that piles or sheeting penetrate the 
hardpan sufficiently to cause leakage. 
 
Each excavation shall be kept dry during subgrade preparation and continually 
thereafter until the structure to be built, or the pipe to be installed therein, is 
completed to the extent that no damage from hydrostatic pressure, flotation, or other 
cause will result. 
 
All excavations for concrete structures or trenches which extend down to or below 
groundwater shall be dewatered by lowering and keeping the groundwater level 
beneath such excavations 2 feet (61.0 cm) or more below the bottom of the 
excavation. 
 
Modify dewatering operation if geotechnical instrumentation indicates movement of 
structures, sheeting or embankments. 
 
Surface water shall be diverted or otherwise prevented from entering excavations or 
trenches to the greatest extent possible without causing damage to adjacent 
property. 
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The Contractor shall be responsible for the condition of any pipe or conduit which he 
may use for drainage purposes, and all such pipe or conduit shall be left clean and 
free of sediment. 
 
3.3.10 Stabilization.  Subgrades for concrete structures and trench bottoms shall be 
firm, dense, and thoroughly compacted and consolidated; shall be free from mud 
and muck; and shall be sufficiently stable to remain firm and intact under the feet of 
the workers. 
 
3.3.11 Compaction Equipment.  Provide sufficient equipment units of suitable types 
to spread, level, and compact fills promptly upon delivery of materials. 
 
Contractor may use any compaction equipment or device which he finds convenient 
or economical, but the Engineer retains the right to disapprove equipment which, in 
his opinion, is of inadequate capacity or unsuited to character of material being 
compacted. 
 
3.3.12 Construction Requirements.  Subgrades and fills shall be periodically wetted 
to prevent desiccation.  Should soils become desiccated, they shall be removed and 
replaced; soaked or; scarified, moisture conditions and recompacted as specified 
herein to provide a subgrade within the specified moisture and compaction limits.  
Any soft areas which develop due to excessive moisture increase shall be dried out 
or removed prior to placing additional lifts or concrete. 
 
3.3.13 Earthfills and Embankments.  Fills and embankments shall be constructed to 
the lines and grades indicated on the Drawings.  To the maximum extent available, 
excess suitable material obtained from structure and trench excavation shall be used 
for the construction of fills and embankments.  Additional material shall be provided 
as required. 
 
All material placed in lifts and embankments shall be free from rocks or stones larger 
than 6 inches (15.2 cm) in their greatest dimension, brush, stumps, logs, roots, 
debris, and other organic or deleterious materials.  No rocks or stones shall be 
placed in the upper 18 inches (45.7 cm) of any fill or embankment.  Rocks or stones 
within the allowable size limit may be incorporated in the remainder of fills and 
embankments, provided they are distributed so that they do not interfere with proper 
compaction. 
 
Subgrade Preparation: After preparation of the fill or embankment site, the subgrade 
shall be leveled and rolled so that surface materials of the subgrade will be as 
compact and well bonded with the first layer of the fill or embankment as specified 
for subsequent layers. 
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Placement and Compaction: All fill and embankment materials shall be placed in 
approximately horizontal layers not to exceed 8 inches (20.3 cm) in uncompacted 
thickness.  Material deposited in piles or windrows by excavating and hauling 
equipment shall be spread and leveled before compaction. 
 
Each layer of material shall have the best practicable moisture content for 
satisfactory compaction.  The material in each layer shall be wetted or dried as 
required and thoroughly mixed to ensure uniform moisture content and adequate 
compaction.  Each layer shall be thoroughly compacted to 95 percent of maximum 
density at a moisture content in the range of 2 percent below to 2 percent above the 
optimum moisture content, or as indicated on the Drawings.  If the material fails to 
meet the density specified, compaction methods shall be altered. 
 
Wherever a trench is to pass through a fill or embankment, the fill or embankment 
material shall be placed and compacted to an elevation not less than 12 inches (30.5 
cm) above the top of pipe elevation before the trench is excavated. 
 
Earthfills and Embankments Over Reservoir of Basin Roof Slabs: Earthfills and 
embankments over reservoir or basin roof slabs shall be placed an compacted by 
using methods that will not damage or overload the structure; compaction in addition 
to that attained by placement operations will not be required.  Rubber-tired 
equipment shall be used insofar as possible.  Individual items of equipment operated 
on reservoir or basin roof slabs shall not have loaded weight in excess of 14,000 
pounds (6342 kg) and shall be so operated that no impact loads are imposed on the 
structure.  Fill material shall not be piled on the roof slab to a depth greater than 12 
inches (30.5 cm) above finished grade elevation.  Fill construction shall begin at the 
walls, and construction equipment shall operate on a layer of fill material at least 12 
inches deep.  Special care shall be taken to avoid damaging or disturbing any 
roofing membrane, tile drains, or granular fill material. 
 
3.3.14 Granular Fills.  Granular fills shall be provided where indicated on the 
drawings.  Granular fills shall be placed on suitably prepared subgrades and 
compacted by vibration.  Granular fills shall be compacted to not less than 95 
percent of maximum density as determined by AASHTO T-180 modified Method C 
or as indicated on the drawings. 
 
3.3.15 Trench Work.  No more trench shall be opened per sequence phase than is 
indicated on the contract drawings until concrete is placed over previous opened 
trench areas.  All trench excavation shall be open cut from the surface. 
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The alignment and grade or elevation of each pipeline shall be fixed and determined 
from offset stakes.  Vertical and horizontal alignment of pipes, and the maximum 
joint deflection used in connection therewith, shall be in conformity with requirements 
of Master Specification Section 02620, Water Main Services. 
 
Where pipe grades or elevations are not definitely fixed by the contract drawings, 
trenches shall be excavated to a depth sufficient to provide a minimum depth of 
backfill cover over the top of the pipe of 5 feet (1.5 m).  Greater pipe cover depths 
may be necessary on vertical curves or to provide adequate clearance beneath 
existing pipes, conduits, drains, drainage structures, or other obstructions 
encountered at normal pipe grades.  Measurement of pipe cover depth shall be 
made vertically from the outside top of pipe to finished ground or pavement surface 
elevation, except where future surface elevations are indicated on the drawings. 
 
Trenches shall be excavated to a width as indicated on the contract drawings. 
 
Bell holes shall provide adequate clearance for tools and methods used in installing 
pipe.  No part of any bell or coupling shall be in contact with the trench bottom, 
trench walls, or granular embedment when the pipe is jointed. 
 
Cutting trench banks on slopes to reduce earth load to prevent sliding and caving 
shall be used only in areas where the increased trench width will not interfere with 
surface features or encroach on right-of-way limits. 
 
Whenever unsuitable or unstable soil conditions are encountered, trenches shall be 
excavated below grade to undisturbed and the trench bottom shall be brought to 
grade with suitable material. 
 
3.3.16 Mechanical Excavation.  The use of mechanical equipment will not be 
permitted in locations where its operation would cause damage to trees, buildings, 
culverts, or other existing property, utilities, or structures above or below ground.  In 
all such locations, hand excavating methods shall be used. 
 
Where determination of the exact location of pipe or other underground structure is 
necessary for doing work properly, the Contractor may be required to excavate test 
pits to determine such locations.  When such test pits may be properly considered 
as incidental to other excavations, the Contractor will receive no additional 
compensation, the work being understood to be included as a part of the excavation. 
 
Mechanical equipment used for trench excavation shall be of a type, design, and 
construction, and shall be so operated, that the rough trench excavation bottom 
elevation can be controlled, and that trench alignment is such that pipe, when 
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accurately laid to specified alignment, will be centered in the trench with adequate 
sidewall clearance.  Undercutting the trench sidewall to obtain sidewall clearance will 
not be permitted. 
 
3.3.17 Pavement Cutting.  Cuts in pavements shall be no larger than necessary to 
provide adequate working space for proper installation of pipe and appurtenances.  
Cutting shall be by saw cutting in a manner which will provide a clean, flat edge 
along each side of the trench and along the perimeter of cuts for structures. 
 
Pavement over trenches excavated for pipelines shall be removed so that a shoulder 
not less than 6 inches (15.2 cm) in width at any point is left between the cut edge of 
the pavement and the top edge of the trench.  Trench width at the bottom shall not 
be greater than at the top and no undercutting will be permitted.  Pavement cuts 
shall be made to and between straight or accurately marked curved lines which, 
unless otherwise required, shall be parallel to the center line of the trench. 
 
Pavement removal for connections to existing lines or structures shall not exceed 
the extent necessary for the installation. 
 
Pavement shall be removed and restored between existing construction or 
contraction joints, located at or outside the limits of excavation at intersecting streets 
or roads, except as otherwise shown or specified. 
 
Where the trench parallels the length of concrete walks, and the trench location is all 
or partially under the walk, the entire walk shall be removed and replaced.  Where 
the trench crosses drives, walks, curbs, or other surface construction, the surface 
construction shall be removed and subsequently replaced between existing joints or 
between saw cuts as specified for pavement. 
 
Contractor shall excavate below the underside of the pipe, except where otherwise 
required, to provide for the installation of granular embedment. 
 
3.3.18 Pipe Embedment.  Embedment materials both below and above the bottom of 
the pipe, classes of embedment to be used, and placement and compaction of 
embedment materials shall conform to the requirements indicated on the Drawings 
and to the following supplementary requirements. 
 
Embedment material shall contain no cinders, clay lumps, or other material which 
may cause pipe corrosion.  Embedment below the bottom of the pipe to just above 
the top of pipe shall conform to the applicable class below: 
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Class A Arch Encasement – Is not required unless improper trenching or 
unexpected trench conditions require its use as determined by Engineer. 
 
Class B Bedding – Shall be used for all steel, pretensioned concrete, profile 
wall HPDE, PVC, ABS, FRP, and vitrified clay pipelines, and for all other 
pipelines not otherwise specified. 
 
Class C Bedding – Shall be used for all reinforced concrete, prestressed 
concrete, and ductile iron pipelines. 


 
Embedment for Ductile Iron, Steel, FRP, and PVC Pipelines: Granular embedment 
for ductile iron, coal tar coated steel, FRP, and PVC pipelines shall be pea gravel or 
crushed rock with rounded or subrounded particles; crushed rock with sharp edges 
which could cause significant scratching or abrasion of the pipe or damage to the 
polyethylene tube protection shall not be used.  Inundated sand may be used for 
granular embedment in locations where the use of water will cause no damage to 
adjacent property and where it can be placed and properly compacted without 
damage to the pipe. 
 
Placement and Compaction: Granular embedment material shall be spread and the 
surface graded to provide a uniform and continuous support beneath the pipe at all 
points between bell holes or pipe joints.  It will be permissible to slightly disturb the 
finish subgrade surface by withdrawal of pipe slings or other lifting tackle. 
 
After each pipe has been graded, aligned, and placed in final position on the 
bedding material, and shoved home, sufficient pipe embedment material shall be 
deposited and compacted under and around each side of the pipe and back of the 
bell or end thereof to hold the pipe in proper position and alignment during 
subsequent pipe jointing and embedment operations. 
 
Embedment material shall be deposited and compacted uniformly and 
simultaneously on each side of the pipe to prevent lateral displacement. 
 
Class C embedment shall be compacted to the top of the pipe in all areas where 
compacted backfill is specified. 
 
Each lift of granular embedment material shall be vibrated with a mechanical probe 
type vibrator during placement to ensure that all spaces beneath the pipe are filled.  
Each lift of embedment material shall be compacted with a platform type vibrating 
compactor to at least 95 percent of maximum density or as indicated on the 
Drawings. 
 







DIVISION 02  PC 756 
EXCAVATING, FILLING AND GRADING  SUPLEMENTAL SPECIFICATIONS (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to 
provide information not provided in the Master Specifications.  All Conditions of the Contract apply to information 
provided in this Supplemental Specification 
Water and Sewerage Department  City of Detroit 
 02211 - 14 - Supplemental 


3.3.19 Trench Backfill.  All trench backfill above pipe embedment shall conform to 
the following requirements. 
 
A layer of backfill material not more than 8 inches (20.3 cm) deep may be placed 
over concrete arch encasement or concrete reaction blocking after the concrete has 
reached its initial set, to aid curing.  No additional backfill shall be placed over arch 
encasement or blocking until the concrete has been in place for at least 3 days. 
 
Compacted Trench Backfill: Will be required for the full depth of the trench.  Backfill 
and compact trenches only after pipe or other appurtenances have been inspected, 
tested and locations of pipes and appurtenances have been recorded. 
 
3.3.20 Structure Backfill.  The quality and moisture content of materials for backfill 
around and outside of structures shall conform to the requirements for materials 
used for earthfills and embankments.  Before backfilling against walls, the 
permanent structures (including basement floor slabs) must be completed and the 
concrete shall have attained its 28-day design strength required to resist backfill 
pressures without damage.  Temporary bracing will not be permitted except by 
written permission from the Engineer.  When filling on both sides of a wall or pier, 
place fill simultaneously on each side.  Correct any damage to the structure caused 
by backfilling operations at no cost to Owner.  Backfill materials shall be deposited in 
layers no to exceed 8 inches (20.3 cm) in uncompacted thickness and shall be 
compacted to at least 95 percent of maximum density at a moisture content in the 
range of 2 percent below to 2 percent above the optimum moisture content, or as 
indicated on the Drawings.  Compaction of structure backfill by rolling will be 
permitted, provided the desired compaction is obtained and damage to the structure 
is prevented.  No backfill shall be deposited or compacted in water. 
 
Particular care shall be taken to compact structure backfill which will be beneath 
pipes, drives, roads, parking areas, walks, curbs, gutters, or other surface 
construction or structures.  In addition, wherever a trench is to pass through 
structure backfill, the structure backfill shall be placed and compacted to an 
elevation not less than 12 inches (30.5 cm) above the top of pipe elevation before 
the trench is excavated.  Compacted areas, in each case, shall be adequate to 
support the item to be constructed or placed thereon. 
 
3.3.21 Drainage Maintenance.  Trenches across roadways, driveways, walks, or 
other traffic ways adjacent to drainage ditches or watercourses shall not be 
backfilled prior to completion of backfilling the trench on the upstream side of the 
traffic way, to prevent impounding water after the pipe has been laid.  Bridges and 
other temporary structures required to maintain traffic across such unfilled trenches 
shall be constructed and maintained by the Contractor.  Backfilling shall be done so 
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that water will not accumulate in unfilled or partially filled trenches.  All material 
deposited in roadway ditches or other watercourses crossed by the line of trench 
shall be removed immediately after backfilling is completed, and the original section, 
grades, and contours of ditches or watercourses shall be restored.  Surface drainage 
shall not be obstructed longer than necessary. 
 
3.3.22 Disposal of Excess Excavated Material.  All excavated materials, together 
with all construction debris, shall be removed from the site and disposed of at an 
appropriate landfill by, and at the expense of, the Contractor.  The Contractor, at his 
expense, shall test the excavated material in accordance with current regulations, 
prior to removal and disposal. 
 
3.3.23 Settlement.  The Contractor shall be responsible for all settlement of backfill, 
fills, and embankments which may occur within the correction period stipulated in the 
General Conditions. 
 
The Contractor shall make, or cause to be made, all repairs or replacements made 
necessary by settlement within 30 days after notice from the Engineer. 
 
3.4 FIELD QUALITY CONTROL.  All fill materials will be subject to quality control 
testing.  A qualified laboratory will be selected and paid by the Contractor to perform 
test on materials.  Test results and laboratory recommendations will be made 
available to Engineer and Contractor. 
 
Provide samples of each fill material from the proposed source of supply.  Allow 
sufficient time for testing and evaluation of results before material is needed (a 
minimum of two weeks).  Submit samples from alternate source if required. 
 
Engineer will be sole and final judge of suitability of all material. 
 
The laboratory will determine maximum dry density at optimum water content in 
accordance with AASHTO T-180 modified Method C as applicable for the materials 
to be used. 
 
Tests of materials as delivered may be made from time to time.  Materials in 
question may not be used pending test results.  Remove rejected materials and 
replace with new approved material. 
 
 


End of Supplemental Section 
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SECTION 11336 - SUPPLEMENTAL 


CIRCULAR PRIMARY CLARIFIER MECHANISMS 


PART 1-GENERAL 


1.01 DESCRIPTION 


A. Scope: 


1. CONTRACTOR shall provide all labor, materials, equipment, 
appurtenances, and incidentals as shown, specified and required to 
furnish and install center supported circular spiral scraper type sludge 
removal equipment in circular center feed primary clarifiers. 


2. Included, but not limited to, are the following new components for Clarifier 
Nos. 13, 14, 15 and 16, as indicated: 


a. Center cages (Nos. 13 and 14). 


b. Influent dispersion wells (Nos. 13 and 14). 


c. Rotating rake arms, spiral blade sludge scrapers and sludge 
hopper scrapers (Nos. 13 and 14). 


d. Center access platforms handrail modifications (Nos. 13 and 
14). 


e. Neoprene hinges and C-scrapers for skimmer arms (Nos. 13 
and 14). 


f. Effluent troughs (Nos. 13 - 16).  


g. Effluent trough support brackets (Nos. 13 - 16). 


h. Adjustable scum baffles (Nos. 13 - 16). 


i. Weir plates (Nos. 13 - 16). 


j. Adhesive anchors (Nos. 13 - 16). 


k. Spare parts (Nos. 13 and 14). 


l. Surface preparation and painting (Nos. 13 and 14). 


3. Also included is the following: 


a. Removal and reinstallation of existing scum deflectors and 
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skimmer arms (Nos. 13 and 14). 


B. Related Sections: 


1. Division 1, General Requirements. 


2. Section 02050, Demolition. 


3. Section 03300, Cast-In-Place Concrete. 


4. Section 03600, Grout. 


5. Section 05550, Anchor Bolts and Expansion Anchors. 


6. Section 05120, Structural Steel. 


7. Section 05500, Metal Fabrications. 


8. Section 05520, Handrails and Railings. 


9. Section 09900, Painting. 


10. Section 11050, Equipment General Provisions. 


11. Section 11339, Center Drive Mechanism Rehabilitation. 


12. Division 15, Mechanical. 


13. Division 16, Electrical. 


14. Division 17, Instrumentation and Control Systems. 


C. Coordination: 


1. To ensure that all equipment is properly coordinated and will function in 
accordance with the requirements of the Contract Documents, the 
CONTRACTOR shall obtain all the equipment specified herein from a 
single manufacturer/supplier in whom shall be vested unit responsibility 
for the proper function of the complete system. However, the 
CONTRACTOR shall retain ultimate responsibility under this Contract for 
equipment coordination, design, fabrication, installation, operation and 
guarantee, and the CONTRACTOR shall furnish and install all labor, 
equipment, materials, appurtenances, specialty items and services not 
provided by the manufacturer/supplier but required for a complete and 
operable system. The equipment covered by this specification is 
intended to be standard equipment of proven ability as manufactured by 
reputable concerns having extensive experience in the production of such 
equipment. The equipment furnished shall be manufactured and installed 
in accordance with the best practice and methods, and shall operate 
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satisfactorily when installed as shown and specified in the Contract 
Documents. 


2. Attention is directed to the fact that the Drawings and Specifications are 
based on the use of clarifier mechanisms manufactured by Eimco Water 
Technologies.  If the equipment accepted requires an arrangement 
different from that indicated on the Drawings or specified, the Contractor 
shall prepare and submit for review, detailed structural, mechanical and 
electrical drawings and equipment lists showing all necessary changes 
and embodying all specified features of the equipment he proposes to 
furnish.  Such changes, if accepted, shall be at no additional cost to the 
Owner. 


3. The manufacturer/supplier of the equipment specified herein shall be 
required to review and satisfy all relevant requirements of other Sections 
of the Contract Documents including the requirements of the Contract 
Drawings. The CONTRACTOR, manufacturer, supplier, fabricator and/or 
subcontractors furnishing and/or installing equipment, services and 
specialties associated with this Section shall fully coordinate their efforts 
to avoid potential claims that are based on failure to review relevant 
Contract Documents, including the Contract Drawings." 


4. CONTRACTOR shall coordinate and review installation procedures 
under other Sections and coordinate the installation of items that must be 
installed to comply with the requirements of the Work specified under this 
Section. 


1.02 QUALITY ASSURANCE 


A. Manufacturer's Qualifications: The clarifier mechanisms shall be furnished by a 
manufacturer that is normally engaged in the manufacturing of large diameter 
(150 feet or greater) sludge and scum collection equipment. The effluent trough, 
support brackets, scum baffles and weir plates shall be furnished by a 
manufacturer that specializes in the manufacturing of these stainless steel 
components. 


B. The manufacturer of the clarifier mechanisms shall have a minimum of ten (10) 
years of experience in the production of substantially similar equipment, and 
shall show evidence of satisfactory operation in at least five (5) similar 
installations. 


C. Structural and mechanical design/analysis of the Clarifier Nos. 13 and 14 sludge 
collection mechanism and scum collection components, platforms and supports, 
effluent troughs, effluent boxes, support brackets, scum baffles, weir plates and 
center drive mechanisms and the Clarifier Nos. 15 and 16 effluent troughs, 
effluent boxes, support brackets, scum baffles and weir plates shall be 
performed and certified by a Registered Professional Engineer Licensed in the 
State of Michigan and paid for by the Contractor. 
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1. The structural and mechanical analysis shall be performed on all 
components to demonstrate compliance with the specified objectives. 
The computer program shall be a nationally distributed, commercial 
software package accounting for simultaneous bending and axial stresses 
and deflection. 


D. Installer Qualifications: The equipment installer shall have a minimum of five (5) 
years of experience in the installation of substantially similar equipment and 
show evidence. The welders shall be qualified within the past year in 
accordance with AWS. 


E. Reference Standards: Comply with applicable provisions and recommendations 
of the following, except as otherwise shown or specified. 


1. ASTM A 36, Standard Specification for Structural Steel. 


2. ASTM A 48, Standard Specification for Gray Iron Castings. 


3. ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 
60,000 psi Tensile Strength. 


4. AWS D1.1, Structural Welding Code.  


5. AISC, Manual of Steel Construction. 


6. AISC, Code of Standard Practice for Steel Bridges and Buildings. 


7. AISC Specifications for the Design, Fabrication, and Erection of 
Structural Steel for Buildings. 


8. AGMA Standards. 


9. AGMA 2001-C95, Fundamental Rating Factors and the Calculation 
Methods for Involute Spur and Helical Gear Teeth. 


10. AGMA 2004, Gear Materials and Heat Treatment Manual. 


11. NEC, National Electric Code. 


12. AFBMA - Anti-Friction Bearing Manufacturer's Association. 


13. AGMA 908-B89. 


14. AGMA 6034-A87, Worm Gears. 


15. OSHA, Occupational Safety and Health Administration. 


16. MIOSHA, Michigan Occupational Safety and Health Administration. 
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17. National Fire Protection Association 79, Electrical Standard for Industrial 
Machinery. 


18. NEMA, Standards of National Electrical Manufacturers Association. 


19. IEEE, Institute of Electrical and Electronic Engineers. 


20. ANSI, American National Standards Institute. 


1.03 SUBMITTAL 


A. Shop Drawings: Submit for approval the following: 


1. Manufacturer's literature, illustrations, paint specifications and 
engineering data including dimensions, materials, size, and weight of all 
components and complete assembly. 


2. Drawings showing plans and sections of the equipment to demonstrate 
proper coordination between components, fabrication methods, 
assembly, accessories, installation details, and wiring diagrams. 
Drawings detailing connections to the existing circular clarifier 
components and detailed mounting arrangements. 


3. Setting drawings, templates, and directions for the installation of anchor 
bolts and other anchorages. 


4. Certified motor data sheets for the two spare drive motors to include 
the same information being provided for the motors included in Section 
11339, Center Drive Mechanism Rehabilitation. 


5. Shop test results for the two spare drive motors to include the same 
information being provided for the motors included in Section 11339, 
Center Drive Mechanism Rehabilitation.  Test results shall conform to 
the requirements of Article 2.02.H of this section.  


6. Include the following product data on Shop Drawings or on 
accompanying data sheets. 


a. Speed of collector rotation. 


b. Direction of collector rotation. 


c. Loads for which center pier foundation should be designed. 


d. Type of materials used to construct all components, including 
reference standards and Brinnel hardness where hardness is 
specified. 


7. Structural design/analysis of the sludge and scum collection 
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mechanisms and supports for circular Clarifiers No. 13 and 14 and the 
effluent troughs, effluent boxes, scum baffles, weirs and their supports 
for circular Clarifiers No. 13 - 16 shall be performed and certified by a 
Registered Professional Engineer licensed in the State of Michigan and 
paid for by the Contractor. The structural design/analysis calculations 
shall verify that the loads resulting from transporting the primary sludge 
solids, as specified herein, have been considered and are reflected in 
the structural design. The structural analysis shall be submitted with 
sufficient detail to demonstrate conformance to the Contract 
Documents. 


a. The drawings shall include a diagram showing and labeling all 
members and loading case diagrams showing all applied forces 
and torques with their direction and magnitude. 


b. A detailed description of the analysis program shall be provided. 


c. The input tables for the structural analysis shall correlate directly 
with the diagram and loading case diagrams. They shall also 
include the area and moment of inertia for the member section. 


d. An output table for the structural analysis shall include, for each 
member, joint displacements, member forces, support reactions, 
analysis results, member section forces, member stresses, and 
element forces. 


8. Submit additional documentation of testing and structural analysis as 
specified in Section 01030, Summary of Work. 


9. Submit catalog bulletins or similar publications illustrating drive 
assembly and overload protection system and describing its features 
and operation. Mark out inapplicable information. 


10. Description of surface preparation, shop priming and finish painting 
system. 


11. Deviations from the Contract Documents. 


B. Field Test Results: 


1. Submit a written report giving the results of the field tests required. 


C. Operation and Maintenance Manuals and Training Manuals: 


1. Submit complete installation, operation and maintenance manuals for 
clarifier mechanisms, including rehabilitated center drives. Manual shall 
include copies of all approved Shop Drawings, test reports, maintenance 
data and schedules, description of operation and spare parts information. 
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2. Furnish operation and maintenance manuals and training manuals in 
conformance with the requirements of Section 01160, Training and 
Operation & Maintenance Manuals. 


D. Lubricant Specification: Furnish a lubricant specification for the type and grade 
necessary to meet the requirements of the equipment. Contractor shall provide 
a one-year supply of lubricants that are food grade and compatible for public 
water supplies. 


E. Manufacturer qualifications in accordance with Paragraphs 1.02.A and 1.02.B 
of this Section. 


F. Reports in accordance with Part 3.03 of this Section.  


1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 


A. Prior to shipping, the equipment shall be completely inspected by the 
manufacturer to ensure that all equipment is complete and in compliance with all 
requirements. It shall then be boxed or crated as required by the manufacturer to 
prevent damage during shipment. All machined surfaces or matching connections 
shall be suitably protected to prevent damage. 


B. Deliver materials to the site to ensure uninterrupted progress of the Work. 


1. Deliver anchor bolts and anchorage devices, which are to be embedded 
in cast-in-place concrete, in ample time to not delay that Work. 


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


D. Store mechanical equipment in covered storage off the ground and prevent 
condensation. 


E. All boxes, crates, and packages shall be inspected by CONTRACTOR upon 
delivery to the site. CONTRACTOR shall notify ENGINEER if any equipment or 
components are lost or damaged; CONTRACTOR shall replace such lost or repair 
damage to new condition, in accordance with manufacturer's instructions to 
ENGINEER'S satisfaction. 


PART 2-PRODUCTS 


2.01 SERVICE CONDITIONS  


A. General: 


1. The primary clarifier equipment shall be suitable for readily transporting, 
collecting and removing settled primary sludge and skimmings as 
specified herein.  All components of the articles that follow shall be 
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provided as new, unless indicated otherwise, and installed on Clarifier 
Nos. 13 and 14.  Of these components, only troughs, weirs, scum 
baffles, effluent boxes, and their supports and ancillary equipment shall 
be provided and installed on Clarifier Nos.15 and 16. 


2. Equipment for Clarifiers Nos. 13 and 14 shall be of the center column, 
center feed, and peripheral overflow type. The center driving 
mechanisms and platforms have been previously provided and installed 
under a separate contract.  A spare center drive shall be refurbished 
under PC-756, as specified in Section 11339. The equipment for each 
Clarifier shall contain a four arm spiral blade sludge scraper collector and 
a four arm surface skimmer.  The surface skimmers for both clarifiers, 
consisting of scum deflectors, skimmer arms and their supports, shall be 
salvaged from the existing clarifier mechanisms and reinstalled on the 
new clarifier mechanisms, and new neoprene hinges and C-scrapers 
shall be provided on each skimmer arm. Each entire structure and 
mechanism, including the bridge/walkway, shall be supported by the 
existing center cage support column assembly. The center driving 
mechanism shall rotate a suspended center cage, having twelve (12) 
spiral scraper blades, at a speed suitable for the material to be collected, 
as specified and as shown on the Drawings. 


B. Service Conditions: 


 
Process: Primary Clarification 
Number of Clarifiers 2 (Nos. 13 and 14) 
Material Collected and Removed Primary Sludge 
Inside Tank Diameter 250-feet 
Side Water Depth 11-feet 
Freeboard As Shown on the Drawings 
Bottom Slope Dual Slope: 1-inch and 2-inch in 12-inches 


(refer to Drawings) 
Design Flows to Each Clarifier Average: 68.5 mgd; Minimum: 50 mgd; 


Peak: 180 mgd; 
Maximum Hydraulic Capacity: 180 mgd 


Surface Overflow Rate @ Design Average 1,580 g/d/sq.ft. 
Surface Overflow Rate @ Peak Diurnal 3,670 g/d/sq.ft. 
Solids Removal Rate, Average 106,000 lb./day 
Solids Removal Rate, Maximum 288,000 lb./day 
Underfloor Solids Concentration 2.0 to 8.0 percent 
Sludge Blanket Depth 14 feet at center of clarifier 
Influent Dispersion Well 40-feet diameter, 12-feet 11-inch below water 


surface elevation of 100.5 to the bottom of the 
well, plus 1-foot 1-inch minimum freeboard 


Peripheral Speed of Mechanism 10 to 15 fpm (0.0127 to 0.0190 rpm) (0.762 to 
1.14 rpm) 


Spiral Blade Depth 9 to 36 inches 
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2.02 DETAILS OF CONSTRUCTION 


A. General: 


1. Corresponding parts of multiple units shall be interchangeable. 


2. No chains, sprocket gears, bearings, or similar operating components 
shall be below the liquid surface or in contact with the liquid. 


3. The clarifier mechanisms being furnished for Clarifiers No. 13 and 14 
shall operate continuously and compatibly with the existing recently-
refurbished Eimco center drive mechanisms and the spare unit being 
refurbished under Section 11339, at the continuous torque rating without 
excessive wear, and shall permit development of the maximum operating 
torque without damage to or failure of the mechanism and drive 
components. 


B. Materials: 


1. Structural steel shall be ASTM A 36 and shall conform to requirements of 
AISC "Specifications for the Design, Fabrication, and Erection of 
Structural Steel for Buildings." Maximum allowable stresses on structural 
steel under continuous operating torque loading shall not exceed those 
permitted in the AISC specifications. 


2. Welding shall conform to AWS Dl.1, Structural Welding Code. 


3. Unless otherwise shown or specified, all steel and stainless steel shall 
have a minimum thickness of ¼ inch. All bolts shall have a minimum 
diameter of ¾ inch. 


4. Except where otherwise shown or specified to be stainless steel, bolts 
and fasteners shall conform to ASTM A 307. Stainless steel shall be 
Type 316, or Type 316L if welded. 


5. Iron castings, where used, shall conform to ASTM A 48. 


6. Anti-friction bearings shall have minimum B-10 life rating of 200,000 
hours. 


7. Provide neoprene gasketing per ASTM C 864-90. 


8. A certified welder shall do all field welding. 


9. Adhesive anchors shall be Type 316 stainless steel. 


C. Center Cage Support Column Assembly: 


1. The existing center cage support column assembly, including pipe 
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columns and orifice plates, shall be retained unless testing and structural 
analysis specified in Section 01030 Summary of Work indicates the need 
for replacement or rehabilitation. 


2. Maximum exit velocity shall be 1.0 fps or less at the specified maximum 
flow.  If needed, the existing columns shall be provided with deflector 
plates designed by the equipment manufacturer to evenly distribute the 
influent flow into the influent dispersion well. 


D. Center Cages: 


1. Provide center cage of steel truss construction designed to support and 
rotate the sludge collection rake arms. Design center cage for maximum 
operating torque or a minimum steel thickness of ¼ inch. 


2. Design center cage for maximum specified torque developed by the 
center drive unit plus live loads and dead loads or a minimum steel 
thickness of 3/8-inch, whichever is more conservative. 


3. Bolt center cage to center drive mechanism, which shall rotate the center 
cage, the attached skimmer arms and the influent dispersion well. Bolts 
and fasteners shall be Type 316 stainless steel. 


E. Influent Dispersion Wells: 


1. Provide welded Type 316L stainless steel influent dispersion well 
concentric with center column, supported by center cage, and stiffened 
with angles. Top edge shall be approximately 1-foot 1-inch above the 
water surface elevation of 100.5. Design shall be such as to diffuse feed 
into tank to greatest extent possible by use of energy dissipating baffles. 
The influent dispersion well shall have a clearance around the structural 
members and the center column to permit proper operation. 


2. Minimum dimensions: 


a. Diameter: 40-feet. 


b. Depth: 12-feet, 11-inches plus 1-foot, 11-inches minimum 
freeboard. 


c. Baffles: Seventy-two (72) symmetrical adjustable baffles sized for 
maximum velocity of 0.16 fps at maximum design flow. 


d. Minimum Type 316L Stainless Steel Plate Thickness: 3/8-inch. 


3. Each influent dispersion well shall have seventy-two (72) equally spaced 
baffles as shown on Drawings. 


4. Support each influent dispersion well from the rotating cage with 
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additional support members as required.  Supports shall be carbon steel. 


5. All pieces shall be shop fabricated and field installed. Field welding shall 
be permitted as approved by the ENGINEER. 


6. Each influent dispersion well shall be constructed of a welded Type 316L 
stainless steel frame consisting of structural stainless steel angles and 
channels with continuous top and bottom pieces. Structural stainless 
steel shall be designed by the manufacturer for the maximum operating 
loads. 


7. Provide structural Type 316L stainless steel members at the connection 
of each scum deflector, 2-foot-0-inch by (depth of scum deflector) bent 
plate to attach the scum deflector. Provide a minimum of four 1/2-inch 
Type 316 stainless steel bolts for scum deflector connections. 


8. The influent dispersion well shall be supported from the cage assembly, 
and or rake arms in a manner determined suitable by the manufacturer, 
and subject to submittal by the manufacturer and approval by the 
Engineer. 


9. Field welding for structural assembly of the influent dispersion well shall 
be permitted as approved by the ENGINEER. 


F. Rotating Rake Arms and Spiral Blade Sludge Scrapers: 


1. Provide four full radius rotating rake arms conforming to dual slope of tank 
floor and consisting of structural steel box trusses attached rigidly to the 
center cage. Design trusses for minimum torque of 2,000,000 foot 
pounds (500,000 ft-lbs. per arm) or torque determined by the 
CONTRACTOR'S Registered Professional Engineer, whichever is greater 
for the conditions of service specified herein. Minimum truss member 
thickness shall be 3/8-inch. 


2.  Arms shall be self-supporting and without tie rods. Provide adjustable 
bolts at top chord and heavy pins and yoke at bottom chord for vertical 
adjustment or other approved means. 


3.  The mechanism shall include four sludge rake arms covering the full 
diameter of the tank. The arms shall be of steel box truss construction 
and shall support twelve spiral-shaped steel scraper blades and four 
straight scrapers at the sludge hopper with adjustable Type 316 stainless 
steel squeegees. Triangular truss construction is not acceptable. Each 
squeegee shall have 1-1/2 inch minimum projection with at least 1-inch 
vertical adjustment. 


4. Each inner and outer blade shall have continuously varying height and 
arc end points as shown in the table below. 
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Spiral Radius to Radius to Blade Height Blade Height 


Inner 11'-0" 46'-5" 36’ 24’ 


Intermediate 42'-0" 75'-0" 24’ 15’ 


Outer 73'-8" 123'-9" 18’ 9’ 


5. Spiral blades shall be fabricated to attach to the bottom of the rake arms. 


6.  Inner spiral blades shall be attached to drive cage to stabilize mounting 
arrangement. Provide a minimum 2-inch by 2-inch continuous angle on 
each side of the truss, or other approved means, to stabilize the top 
blade welded to blades and truss. Provide other supporting members as 
required for blade stabilization. 


7. For each spiral scraper blade, provide vertically adjustable full length No. 
22 gage (0.036-inch thick) Type 316 stainless steel squeegees fastened 
with Type 316 stainless steel bolts and nuts. Squeegees shall be 
vertically slit at 12-inch centers and project 1-1/2-inches below scraper 
blades. 


8. The configuration of the blades shall be a logarithmic spiral curve with a 
constant 30-degree angle of attack on the outer blades and 35 degree 
angle of attack on the intermediate and inner blades. The blades shall 
rake the sludge to the sludge hopper. All blades must overlap by a 
minimum of 3-feet. Minimum blade thickness shall be ¼ inch. 


9. Provide all additional bracing for the center cage and truss arms as 
required to maintain the unit integrity. 


10. The rotating rake arms on Clarifier No. 13 shall be interchangeable with 
the rotating rake arms on Clarifier No. 14. 


11. All hardware shall be Type 316 stainless steel. 


G. Bridge and Walkways and Center Drive Platforms: 


1. The existing upper center drive platforms and bridge and walkway 
assemblies of Clarifiers No. 13 and 14 shall not be demolished.  The 
existing lower center drive platform and the existing ladder between the 
two platforms shall be demolished.  Bridge and walkway assembly shall 
be supported from the tank wall and the upper drive platform. 
Bridge/walkway and walkway railings shall be painted in accordance with 
Section 09900, Painting, after fabrication. Bolted connections shall use 
Type 316 stainless steel bolts. Field welded connections and other touch 
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up shall be cleaned and coated in accordance with Section 09900, 
Painting. The camber shall be a minimum of 3-inches. 


2. Railings around upper center drive platforms shall be extended to fill the 
gaps caused by the demolition of the ladders to the lower platforms. 
Conform to applicable requirements of Section 05520, Handrails and 
Railings. 


3. If the existing bridges are temporarily removed to facilitate removal of 
lead paint, they shall be reinstalled after the completion of the paint 
removal in accordance with the manufacturer’s recommendations. 
During bridge removal, Contractor shall also conform to applicable 
requirements in Division 16 and Division 17.  Existing bridges and their 
railings shall be sandblasted and painted in accordance with Section 
09900, Painting, Section 02075, Hazardous and Toxic Materials, and 
Section 02085, Lead Based Paint Removal.   


4. If bridge is removed during construction, provide Teflon or high density 
polyethylene bearing for the bridge at the tank wall. 


H. Center Drive Mechanisms:  No new center drive mechanisms are being 
provided or installed as part of this contract.  One existing drive unit is being 
refurbished under Specification Section 11339 for use as a spare drive.  This 
unit was originally manufactured to the following specifications (excerpted from 
specification Section11336 of PC-740): 


1. Provide center drive mechanism mounted on center column with Type 
316 stainless steel leveling bolts. The drive mechanisms shall be 
designed for continuous and peak operating torques specified in 
accordance with AGMA standards. The mechanism shall be designed to 
resist overturning moments resulting from unbalanced loads and to 
maintain stability of the mechanism. The center drive mechanism shall 
consist of turntable base with ball race, spur gear with pinion gear; dual 
gear motor, and drive units. 


2. Each drive assembly shall consist of dual gear motor drives, worm gear 
units, turntable type main spur gear with pinion gears, shear pin couplings, 
low level oil alarm, oil heater and thermostat, zero speed indicating 
device, overload alarm system, drive and driven sprockets, drive chain 
housings and supporting structure. 


3. Drives shall have a minimum design life of 20-years based on 365 day, 
24-hour, continuous operation at the rated maximum speed and 
continuous operating torque rating with moderate shock loading of 1.5 
times the continuous operating torque 


4. Drive Units: 


a. Motors shall be high efficiency totally enclosed, fan cooled, 
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severe duty, chemical service type, suitable for outdoor operation. 


b. Motors shall be suitable for operation on 480 volt, 3 phase, 60 Hz 
power. 


c. Motor shall be of adequate size so that there is no overload on 
the motor above rated nameplate horsepower under all 
conditions of service. Motors shall not be rated less than 5 hp and 
a speed of 1750 rpm. 


d. Furnish and install space heaters, 120V, single phase 


e. Motor shall have a 1.15 service factor, be NEMA designed for 
electrical load sharing and shall comply with the latest ANSI, 
NEMA, and IEEE Standards as a minimum. 


f. Locked rotor current shall be as specified in NEMA standards. 


g. Motor thrust bearings shall be adequate to carry continuous 
thrust loads under all conditions of service and shall have a 
minimum B-10 Life of 30,000 hours. 


h. Motor shall have a stainless steel nameplate which shall provide 
the following: type, frame, insulation, class, Hp, full load current, 
RPM, centigrade degree rise, manufacturer's name and serial 
number, model, voltage, locked rotor KVA code, bearing number 
and a connection diagram. 


i. Motor terminal box shall be oversized to provide adequate space 
for connections and shall be constructed of cast iron neoprene 
gasketed and bolted. The motor leads shall be permanently 
marked in agreement with the connection diagrams. 


5. Center drive mechanism shall be designed: 


a. Continuous operating torque: 1,000,000 ft.-lbs. @ 0.0127 rmp. 


b. Alarm torque: 1,100,000 ft.-lbs. 


c. Shutdown torque: 1,600,000 ft.-lbs. 


d. Release clutch/shear pin setting: 1,800,000 ft.-Ibs. 


e. Maximum operating torque: 2,000,000 ft.-lbs. (500,000 ft-lbs per 
arm) or torque determined by the CONTRACTOR's Registered 
Professional Engineer, whichever is greater for the conditions of 
service specified herein. 


f. Field test torque: (at alarm and shutdown torques). 
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6. The gear train including the gear motors, worms, dual pinion gears and 
spur gear shall be designed to develop to the continuous torque 
specified above at a design stress not exceeding 40% of the yield 
strength of the parent material used for the manufacture of the gears. 
The entire drive system shall safely withstand a shutdown torque 
specified above. 


7. The secondary gear assemblies and worm gear assemblies shall be 
enclosed in cast iron, dust tight housings and provided with neoprene 
seals. The main gear shall run in an oil bath. The housing shall be 
provided with oil level sight gauges. Low level oil sensing and warning 
system, oil fill and drain connections and condensate drain connections 
from the low points of the oil reservoir. An oil heater with thermostat shall 
also be provided. The main gear housing shall be bolted to the top of the 
stationary influent column with Type 316 stainless steel bolts and shall 
be capable of transmitting the Mechanisms Design Strength. 


8. The main gear shall be constructed of Alloy Steel AISI 4140 heat treated 
to 29-32 Rc, supported and rotated on the main bearing. The main gear 
shall have a minimum pitch diameter of 120 inches and minimum tooth 
face depth of 15 inches. 


9. The main bearing and the main gear shall be two separate and 
separable entities, such that the replacement of the other. 


10. The two (2) main pinions shall be constructed of heat treated Alloy Steel, 
AISI 4142H heat treated 43-46 Rc, and machined after heat treatment to 
ensure alignment of gear teeth for proper tooth contact. 


11. Each pinion must rotate in a lower taper roller bearing assembly and 
similar upper bearing encasement machined into the worm gear housing. 
The lower bearing pocket shall not be the collection point for the 
condensation. Pinion shafts shall be one piece extending through the 
worm gear without intermediate couplings. 


12. The two (2) secondary gears shall be constructed of heat treated Alloy 
Steel, AISI 4135, heat treated to 29-32 Rc. The secondary pinions shall 
be constructed of AISI 4142H Alloy Steel, heat treated to 43-46 Rc. 


13. The two (2) worm gear assemblies shall consist of a heat treated Alloy 
Steel worm (AISI 4142H) heat treated to 43-46 Rc, and worm gear with 
manganese bronze gear rim. Manganese bronze worm gear minimum 
pitch diameter shall be 21.49 inches and a minimum face depth of 2.75 
inches. 


14. The worm gear shall be designed per AGMA 440 standards for the 
torque specified. Planetary gear units are not considered equal in design. 


15. The main bearing shall be a 4-point contact, precision type bearing with 
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fully contoured raceways. The bearing race diameter shall be aluminum 
of 123 inches. Bearing ball diameter shall be a minimum 1 ¼". Bearing 
balls shall be chrome steel AFBMA GR.500 minimum. 


16. The bearing life shall be based on the life to initial pitting of the linear 
element. The drive unit shall be designed for reverse capabilities. 


17. Gearing shall be designed and rated using the criteria established by the 
following A.G.M.A. Standards. Surface durability (Pitting) and Strength 
rating of spur gear teeth shall conform to AGMA 218.01. The output 
torque rating of the drive shall be based on the smaller of the two valves 
determined from the above AGAM Standards. 


18. Manufacturers of this equipment shall submit calculations to the 
ENGINEER for approval substantiating the output torque rating of the 
drive selected. Calculations shall include all gears and pinions and other 
components of the drive train. Calculations shall be submitted per the 
requirements of Paragraph 1.03 of this Section. 


19. The calculations shall clearly specify the values used for the following 
design parameters for Surface Durability and Strength ratings: 


a. Number of Pinions 


b. Actual Fact Width 


c. Tooth Geometry Factors ( I  and J factors) 


d. Load Distribution Factor 


e. Allowable Contact Stress 


f. Allowable Bending Stress 


g. Pinion Pitch Diameter 


h. Tooth Diametrical Pitch Hardness Ration Factor 


j. Elastic Coefficient 


k. Life Factor 


20. A load distribution factor shall be determined using the empirical method 
outlined in AGMA 218.01. Mesh alignment factor shall be based on 
AGMA values shown for Commercial Enclosed Gear Units (the minimum 
value allowed for load distribution factor shall be 1.3). The net face width 
for surface durability calculations shall not exceed the actual face width 
of the narrower of the two mating gears. For parameters, which are 
material dependent, such as allowable contact stress, the calculations 
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shall include a full description of the materials and heat treatment used. 


I. Surface Skimmers (scum deflectors and skimmer arms): 


1. For Clarifiers No. 13 and 14, remove the four existing rotating PVC scum 
deflectors per clarifier and their supports and reinstall them on the new 
clarifier mechanisms to collect and move skimmings outward from the 
influent dispersion wells toward the scum baffles.  The existing skimmer 
arms and their supports shall be reinstalled on the ends of the scum 
deflectors to sweep the skimmings collected by the scum deflectors to 
the scum troughs.  The skimmer arms shall be configured as shown on 
the Drawings. The surface skimmers shall be supported from the four 
sludge collector rake arms. Do not support skimmer from scum baffle.   


2. Install each skimmer arm so that it is carried across the opening of the 
scum trough without resting on the bottom neoprene strip. The skimmer 
arm shall be adjustable to vary the quantity of liquid discharged with the 
scum. Also, movement in vertical plane shall be feasible so that the 
bottom edge of the blade is always in contact with the scum trough, even 
if the arm is not horizontal. 


3. The skimmer arms shall trail the scum deflectors and shall be designed 
to sweep the scum up the scum trough ramp and into the scum trough. 


The skimmer arms shall be fitted with new replaceable neoprene wipers 
to maintain contact with the perimeter scum baffle. Fasteners for the 
wipers shall be Type 316 stainless steel. The skimmer arm shall be 
adjustable to correct for irregular alignment. 


4. Provide Type 316 stainless steel anchor bolts in accordance with the 
manufacturer's recommendations. 


J. Effluent Troughs: 


1. Provide Type 316L stainless steel effluent trough, sized as shown, of 
welded or bent-plate construction, angles, bolts and nuts and all required 
anchors and fasteners. 


2. Fabricate trough of 5/16-inch minimum Type 316L stainless steel plate in 
chord sections suitable for field assembly. 


3. All welds shall be continuous and watertight. Troughs shall be shop 
fabricated in sections complete with attaching angles, splice plate holes 
designed for convenient assembly to adjoining sections in the field. All 
angles, miter, bolt holes, and joints shall be made to produce accurate 
fitting. 


4. All connections between adjoining sections and at concrete walls shall 
be made watertight by means of approved gasketing. 
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5. The stainless steel trough shall be fastened to Type 316L stainless steel 
trough support brackets, which shall be so spaced to adequately support 
the effluent troughs, scum baffles and weirs. Approved shims shall be 
installed as required to bring the effluent trough supports to proper 
elevation. Shim stock less than 1/8 inch thick shall be Type 316 stainless 
steel. 


6. Provide Type 316L stainless steel effluent boxes from the effluent trough 
to the concrete wall as shown. 


K. Scum Baffles: 


1. Provide scum baffles of 5/16-inch thick Type 316 stainless steel plate 
supported from effluent trough brackets. 


2. The clarifier mechanism manufacturer shall design the scum baffles to 
have adjustable heights, as indicated on the drawings. 


3. Adjust baffle to form a true circle conforming to radius of the skimmer. 
Top of baffle shall be adjusted to the height requested by the Owner,  


4. All bolts and nuts shall be of Type 316 stainless steel. 


L. Weir Plates: 


1. Provide effluent weir plates of 5/16-inch thick Type 316 stainless steel, 
secured to the effluent trough and adjustable. The weir plate shall have 
"V" notches and shall use butt plates at the joints. Rubber gaskets shall 
be provided where shown or required for watertight seals. 


2. All bolts and nuts shall be of Type 316 stainless steel. 


M. Manufacturer: Provide Circular Primary Clarifier Mechanisms of one of the 
following: 


1. EIMCO Water Technologies. 


2. Or ENGINEER approved equal.  


2.03 FABRICATION AND MANUFACTURE 


A. Fabricate in sections as large as truck or rail shipment permit. 


B. Assemble equipment for each tank in the shop. Manufacturer shall contact the 
OWNER for inspection at the OWNER'S option. Match mark equipment with 
erection marks before dismantling for shipment. 
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2.04 SPARE PARTS 


A. Furnish and deliver the following spare parts carefully boxed or packaged and 
plainly marked for reordering: 


1. Two (2) sets of Type 316 stainless steel squeegees. 


2. Two (2) sets of neoprene gaskets for skimmers. 


3. Two (2) sets of oil seals. 


4. Two (2) sets each of oil seals for the worm shaft and pinion shaft of the 
existing drives. 


5. Two (2) scum deflector wipers including necessary bolts, nuts and 
washers. 


6. Four (4) skimmer wiper clamps including bolts and nuts. 


7. Four (4) skimmer bottom wiper blades and two (2) slide wiper blades. 


8. One (1) zero speed sensor. 


9. One (1) worm gear for the existing drives. 


10. One (1) spur and pinion gear for the existing drives. 


11. Six (6) shear pin couplings and 50 shear pins for the existing drive 
mechanism. 


12. Two (2) 5-HP drive motors meeting the requirements of Article 2.02.H of 
this section.  


13. One (1) low level oil sensor. 


14. One (1) spare sight glass. 


15. One (1) spare immersion heater. 


B. CONTRACTOR shall store and safeguard spare parts until completion of the 
Work, at which time they shall be inventoried, delivered and placed in an area 
designated by OWNER for stocking and tagging. 


C. Manufacturer shall furnish a list of additional recommended spare parts for an 
operating period of one (1) year. The list shall describe each part, the quantity 
recommended, and the unit price of the part. OWNER will purchase all, some, or 
none of the recommended parts at his option. 
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2.05 SURFACE PREPARATION AND PAINTING 


A. Motors, drives, frames, baseplates, and appurtenances shall receive shop 
primer and shop coating in accordance with Section 09900, Painting. 


B. Machined, polished, and non-ferrous surfaces shall be coated with corrosion 
prevention compound. 


C. Surface prepa`ration and painting shall conform to Section 09900, Painting. 


D. CONTRACTOR shall certify, in writing that the shop primer and coating system 
is compatible with the finish coating system in accordance with Section 09900, 
Painting. 


E. Surface preparation and field painting of structural steel, scrapers, and other 
ferrous metals shall conform to Section 09900, Painting. 


 


PART 3 -EXECUTION  


3.01 INSTALLATION 


A. Install equipment in accordance with the Drawings, approved Shop Drawings, 
the manufacturer's instructions, and the supplemental requirements below. 


B. Place concrete overlay over top of the structural slab as shown on Drawings, 
after equipment has been installed. Minimum acceptable concrete overlay 
thickness is 2-inches. Concrete overlay shall be applied in accordance with 
Section 03300, Cast in Place Concrete, and as follows: 


1. Install screed along collector arm, in place of scraper blades, in 
accordance with manufacturer's recommendations. Ensure that 
equipment has been checked for accurate adjustment before starting the 
placement of concrete overlay. Place sand piles around bottom of tank. 
Rotate mechanism with screed attached and check level of sand piles to 
ensure proper clearance of screed over bottom of tank. If there is 
insufficient room for placing the concrete overlay, remove the high spots 
in the concrete or adjust the mechanism, or both, to provide proper 
clearance. 


2. Start two rings of concrete overlay which can be worked by a crew, 2’ 
wide, one for each arm, at the outer edge of the clarifier.  These rings 
can be gradually widened as they approach the center of the clarifier.  
The concrete overlay material should not be allowed to build up in front 
of the screed. Continue the outer ring in a spiraling pattern, working 
towards the center of the basin. Concrete finishers should work just 
ahead of the screed arm(s) to be certain the concrete overlay is proper 
thickness to cover the area and to prevent excessive loads accumulating 
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in front of the screed board. Also wet down the concrete floor ahead of 
the concrete overlay to ensure a good bond.  When a load of concrete 
overlay material is placed in front of a moving arm, it should be wide 
enough for the cement finishers to work it at the rate of arm travel. Never 
stand or put weight on an arm during placement of the concrete overlay 
material.  Do not stop the mechanism once placement has started.  
Restarting will result in screed jerking and digging in the concrete overlay 
material.  


3. When placement is complete, rotate the mechanism 2 to 3 times to pick 
up any concrete overlay material that may have sloughed toward the 
center.  If sloughing occurs, it will be necessary to remove the excess 
and fill in the low areas with fresh concrete overlay material.  Careful 
placement should produce a fished bottom that is uniform within +/- ¼” of 
the specified elevation. 


4. Remove any concrete overlay that may have fallen into the sludge 
hopper before it sets up. 


5. Remove the screeds after the concrete overlay has dried. 


6. Install scraper blades and squeegees after curing operation. Set 
squeegees on basin bottom. Rotate collectors and adjust squeegees to 
touch basin bottom in high areas. Check clearance in lower areas. 


C. Install weir plates and scum baffles so that tops of same are within 1/16inch, 
plus or minus, of elevations shown on the Drawings. 


D. Align, adjust, and lubricate equipment in accordance with the manufacturer's 
instructions, and leave in proper working condition. 


E. Touch up minor scratches and scrapes in painted finishes as specified in 
Section 09900, Painting. 


3.02 FIELD TESTS 


A. After CONTRACTOR and ENGINEER have mutually agreed that the equipment 
installation is complete and ready for continuous operation, CONTRACTOR and 
a qualified field service representative of the manufacturer shall conduct a 
running test and a torque test in the presence of ENGINEER to demonstrate that 
the mechanism and its controls will function correctly and that it is structurally 
sound. 


B. All sludge collector units with their controls shall be field tested. Tests shall 
demonstrate to ENGINEER that each part and all parts together function in the 
manner intended. The CONTRACTOR at his expense shall provide all 
necessary testing equipment and manpower. CONTRACTOR will furnish all 
power and incidental material and labor required for the tests. 
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C. In the event that the manufacturer is unable to demonstrate to ENGINEER that 
his equipment meets the requirements of the above described test, the deficient 
equipment will be rejected and CONTRACTOR shall adjust and/or modify and 
retest the equipment as often as necessary to meet the specified requirements. 
No separate payments will be made for adjustments and/or modifications. 


D. Field Testing: 


1. Field test and calibrate equipment to demonstrate to the OWNER'S 
representative that all equipment will satisfactorily perform the functions 
and criteria specified in Part 2. 


2. Demonstrate to the OWNER'S representative that each sludge collector 
shall do the following: 


a. Activate high torque alarm at specified alarm torque in 
accordance with the Drawings. 


b. Activate high-high torque alarm and shutdown automatically 
when it reaches the specified shutdown torque condition. 


3. The foregoing requirements shall be accomplished strictly in accordance 
with procedures designed and recommended by the manufacturer and 
shall involve the use of hydraulic cylinders anchored to clarifier floors to 
apply loads to collector arms. 


4. Provide all test apparatus required at no additional cost to OWNER. 


5. Follow testing procedures recommended by the manufacturer and 
approved by the ENGINEER.  


3.03 MANUFACTURER'S SERVICES 


A. A factory-trained representative shall be provided for installation supervision, 
start-up and test services, and operation and maintenance personnel training 
services. The representative shall make three (3) visits to the site. The first visit 
shall be for assistance in the installation of equipment. The second visit shall be 
for checking the completed installation and startup of the system. The third visit 
shall be as described under Section 01160, Training and Operations & 
Maintenance Manuals. 


B. All costs, including travel, lodging, meals, and incidentals shall be considered as 
included in CONTRACTOR'S lump sum bid price. 


C. Reports: Submit to OWNER a report by manufacturer of each visit to the site 
that provides complete information on time, schedule, tasks performed, persons 
contacted, problems, corrections, test results, training, instruction, and all other 
pertinent information. 
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D. After field testing services by the manufacturer, the CONTRACTOR shall submit 
to the ENGINEER, per the requirements of Section 01180, Equipment, Materials, 
Parts, and Tools, a certification letter on the manufacturer's letterhead and 
signed by the manufacturer certifying that the equipment was installed per the 
manufacturer's recommendations and requirements and shall furnish all field test 
data per Section 01180, Equipment, Materials, Parts, and Tools. 


End of Section 
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SECTION 11339 


CENTER DRIVE MECHANISM REHABILITATION 


PART 1 -GENERAL 


1.01 SCOPE 


A. CONTRACTOR shall provide all labor, materials, equipment, appurtenances, 
and incidentals as shown, specified and required in the Contract Documents to 
rehabilitate one existing center drive mechanism currently stored outdoors at 
the Detroit Wastewater Treatment Plant (DWWTP), including motors, all 
requisite supports and all appurtenances.  All structural, mechanical, electrical, 
instrumentation and control work required for rehabilitating the center drive 
mechanism shall be done exclusively by the original equipment manufacturer, 
Eimco Water Technologies, in close coordination with the ENGINEER and 
involved subcontractors.  The rehabilitated center drive mechanism is to be 
stored at the DWWTP as a spare unit for use on Primary Circular Clarifiers No. 
13-14. 


B. CONTRACTOR shall remove the center drive mechanism from the DWWTP 
and deliver the mechanism to Eimco Water Technologies’ facility. Eimco Water 
Technologies shall inspect and completely disassemble the center drive 
mechanism and all components of the mechanism into individual parts. A 
complete inspection and evaluation shall be done on all components of the 
mechanism to determine the extent of rehabilitation or replacement required. All 
components shall be checked against the original manufacturing specifications to 
verify if component tolerances are within the original specification. Eimco shall 
prepare a written engineering evaluation report detailing the components that 
require rehabilitation and replacement and the costs associated with the 
rehabilitation of the center drive mechanism. The report shall be submitted to the 
ENGINEER for review and approval prior to proceeding with the rehabilitation 
work. 


C. CONTRACTOR shall rehabilitate the center drive mechanism upon receipt of 
the ENGINEER's written authorization to proceed. It is anticipated that this 
authorization will be given toward the end of the construction period.  
Rehabilitated mechanism shall be of appropriate materials of construction and 
lubricants applied shall be suitable for the environment in which the mechanism 
will eventually be installed. 


D. CONTRACTOR shall deliver to and unload, at the location directed by the 
ENGINEER, the rehabilitated or replacement center drive mechanism at the 
DWWTP. 


E. All wiring, conduit, electrical equipment and appurtenances furnished shall meet 
the requirements of applicable Division 16 and Division 17 Specifications. 
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F. Related Sections: 


1. Division 1, General Requirements. 


2. Section 02050, Demolition. 


3. Division 5, Metals. 


4. Section 09900, Painting 


5. Section 11050, Equipment General Provisions. 


6. Section 11336, Circular Primary Clarifier Mechanisms. 


7. Division 15, Mechanical. 


8. Division 16, Electrical. 


9. Division 17. Instrumentation and Controls. 


H. Coordination: 


1. To ensure that the rehabilitated center drive mechanism can function as 
a spare unit in Clarifiers No. 13-18, the CONTRACTOR shall obtain all 
the equipment specified herein from Eimco Water Technologies, in 
whom shall be vested unit responsibility for the interchangeability of the 
spare center drive mechanism with the units currently installed in 
Clarifiers No. 13 and 14 which were recently rehabilitated by Eimco 
Water Technologies. However, the CONTRACTOR shall retain ultimate 
responsibility under this Contract for equipment coordination, design, 
fabrication and guarantee.  


2. The manufacturer/supplier of the equipment specified herein shall be 
required to review and satisfy all relevant requirements of other Sections 
of the Contract Documents including the requirements of the Contract 
Drawings. The CONTRACTOR, manufacturer, supplier, fabricator and/or 
subcontractors furnishing equipment, services and specialties associated 
with this Section shall fully coordinate their efforts to avoid potential 
claims that are based on failure to review relevant Contract Documents, 
including the Contract Drawings. 


1.02 QUALITY ASSURANCE 


A. The work specified under this Section shall be furnished by Eimco Water 
Technologies with staff fully experienced, reputable and qualified in the 
dismantlement, manufacture, rehabilitation and installation of such equipment. 
The rehabilitated mechanisms and all related equipment, materials and 
appurtenances shall be designed, constructed and tested with the best practices 
and methods and as shown, specified and required. 
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B. Center drive component manufacturers shall have a minimum of ten (10) years 
of experience in the rehabilitation and production of substantially similar 
equipment, and shall show evidence of satisfactory operation in at least five (5) 
similar installations. 


C. Shop Tests and Factory Inspections: 


1. Motor Performance Shop Test: 


a. Each new or rehabilitated motor shall be given a complete initial 
shop test at the motor manufacturer. Test reports shall provide the 
following minimum information: 


1) Efficiency at 1/2, 3/4 and full load. 


2) Power factor at 1/2, 3/4 and full load. 


3) Percent slip at rated full load. 


4) No load, running light, full load and locked rotor current. 


5) Current balance check. 


6) Test curves for current, voltage, brake horsepower and 
power factor. 


7) Full load heat run. 


8) Vibration check. 


9) No load sound pressure level in dB on the A weighted 
scale in accordance with the procedures of IEEE Standard 
85. 


10) Temperature rises and results of dielectric tests. 


11) Motor type and frame size. 


12) Bearing type and lubrication medium. 


13) Insulation and enclosure type. 


 


b. If the shop tests results indicate that a motor does not conform to 
specified or guaranteed performance as specified herein and in 
Section 11336, the motor shall be modified and retested, at no 
additional cost to the OWNER, until full compliance with specified 
and guaranteed performance can be demonstrated. 
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c. Ten copies of certified test data covering each shop test shall be 
submitted to the ENGINEER for approval. 


2. Drive Performance Shop Test: 


a. Each drive shall be given a complete initial shop test at the drive 
manufacturer. Each drive shall be tested under load over its full 
operating range for a minimum of 2 consecutive hours. 


b. If the shop tests results indicate that a drive does not conform to 
specified or guaranteed performance as specified herein and in 
Section 11336, the drive shall be modified and retested, at no 
additional cost to the OWNER, until full compliance with specified 
and guaranteed performance can be demonstrated. 


c. Ten copies of certified test data covering each shop test shall be 
submitted to the ENGINEER for approval. 


3. Performance Shop Tests: 


a. Each test shall be witnessed by a Registered Professional 
Engineer, who may be an employee of the manufacturer. He shall 
sign and seal all reports and shall certify all tests were performed. 
Tests shall be conducted in conformance with applicable methods 
described in Section A6 of AWWA E101. 


b. All testing apparatus and measuring devices shall be properly 
calibrated and proof of calibration shall be furnished to the 
Engineer for approval. 


c. Shop tests shall be witnessed as specified in Section 01180, 
Equipment, Materials, Parts and Tools. 


d. If the shop tests results indicate that a system does not conform to 
specified or guaranteed performance as specified herein and in 
Section 11336, the system shall be modified and retested, at no 
additional cost to the OWNER, until full compliance with specified 
and guaranteed performance can be demonstrated. 


e. New and rehabilitated center drive mechanisms shall not be 
shipped until the ENGINEER has approved the test reports. 


D. Reference Standards: Comply with applicable provisions and recommendations 
of the following, except as otherwise shown or specified. 


1. AFBMA - Anti-Friction Bearing Manufacturer's Association. 


2. AGMA Standards. 
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3. AGMA 2001-C95, Fundamental Rating Factors and the Calculation 
Methods for Involute Spur and Helical Gear Teeth. 


4. AGMA 2004, Gear Materials and Heat Treatment Manual. 


5. AGMA 908-B89. 


6. AGMA 6034-A87, Worm Gears. 


7. AISC, Manual of Steel Construction. 


8. AISC, Code of Standard Practice for Steel Bridges and Buildings. 


9. ANSI, American National Standard Institute. 


10. ASTM A 36, Standard Specifications for Structural Steel. 


11. ASTM A 48, Standard Specification for Gray Iron Castings. 


12. ASTM A 307, Standard Specification for Carbon Steel Bolts and Studs, 
60,000 psi Tensile Strength. 


13. AWS D1.1, Structural Welding Code. 


14. IEEE, Institute of Electrical and Electronic Engineers. 


15. MIOSHA, Michigan Occupational Safety and Health Administration. 


16. National Fire Protection Association (NFPA) 79, Electrical Standard for 
Industrial Machinery. 


17. NEC, National Electrical Code. 


18. NEMA, Standards of National Electrical Manufacturers Association. 


19. OSHA, Occupational Safety and Health Administration 


  


1.03 SUBMITTALS  


A. Shop Drawings: Submit for approval the following; 


1. Complete shop drawings, plans, sections and schematics which shall 
show details of installations and connections to work to demonstrate 
proper coordination between components, fabrication methods, 
assembly, accessories, installation details and wiring diagrams. Drawings 
shall detail connections to the existing circular clarifier components and 
detailed mounting arrangements. Also, furnish catalog data and parts 
schedule in sufficient detail to serve as a guide in assembly and 
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disassembly of the drive units and in ordering repair and replacement 
parts. 


2. Setting drawings, templates and directions for the installation of all 
appurtenances. Three (3) certified motor data sheets for each type and 
size of motor. The data sheet shall show winding resistances; torques; 
guaranteed minimum efficiencies at full, 3/4 and 1/2 load; power factors; 
slip; full load, locked rotor, and running light amperes; and temperature 
rise and results of dielectric tests. All values shall be from tests of 
previously manufactured electrically duplicate motors. Data sheets shall 
be marked to indicate motor application, manufacturer, type, frame size, 
bearing type, lubrication medium, insulation type, and enclosure type. 


3. Calculations based on AGMA standards for spur and pinion gear 
durability and strength, to verify compliance with the specified continuous 
twenty (20) year torque rating. The entire clarifier mechanism shall be 
sized and the torque calculations shall verify that the loads resulting from 
transporting the primary sludge solids and scum, as specified herein, 
have been considered and are reflected in the sizing and design. 


4. Include the following product data on Shop Drawings or on accompanying 
data sheets. 


a. Torque at which collector will stall. 


b. Torque at which collector high torque warning and shutdown 
alarm is set. 


c. Torque at which collector is designed to operate continuously. 


d. Speed of collector rotation. 


e. Direction of collector rotation. 


f. Service factor rating of primary gear reducer. 


5. Type of materials used to construct all components, including reference 
standards and Brinnel hardness where hardness is specified. Submit 
catalog bulletins or similar publications illustrating drive assembly and 
overload protection system and describing its features and operation. 
Mark out inapplicable information. 


6. Control system data including, but not limited to, the following: 


a. Detailed product information on the control system instruments, 
components and control devices. 


b. Control system panel construction and layout drawings including 
locations of external wiring and piping connections and mounting 
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and installation details. 


c. Panel wiring and piping diagrams including identification of 
external wiring connections. 


d. Electrical control schematics in accordance with NFPA 79, Annex 
AD@ standards. 


7. Description of surface preparation, shop priming and finish painting 
system. 


8. Manufacturer and installer qualifications.. 


9. Deviations from the Contract Documents. 


B. Shop Test Results: 


1. Submit results of drive performance tests. 


2. Submit results of motor performance tests. 


C. Operation and Maintenance Manuals: 


1. Submit complete installation, operation and maintenance manuals 
including copies of all approved Shop Drawings, test reports, 
maintenance data and schedules, description of operation and spare 
parts information. 


2. Furnish operation and maintenance manuals in conformance with the 
requirements of Section 01160, Training and Operation & Maintenance 
Manuals. 


D. Lubricant Specification: Furnish a lubricant specification for the type and grade 
necessary to meet the requirements of the equipment. 


E. Manufacturer qualifications in accordance with Paragraphs 1.02.A and 1.02.B 
of this Section. 


F. Reports in accordance with Part 3.05 of this Section. 


G. Certificates: 


1. The manufacturer shall provide an affidavit of compliance with all 
applicable provisions of this Section. 


1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 
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taken to see that the parts are completely secured in position before shipment. 
Parts that are to be anchored to existing or modified structures may be shipped 
separately if requested by the CONTRACTOR. The transported rehabilitated 
center drive mechanism shall be securely bolted or otherwise fastened to skids 
in such a manner that they may be safely handled. Prior to shipping, the 
equipment shall be completely inspected by the manufacturer to ensure that all 
equipment is complete and in compliance with all requirements. It shall then be 
properly wrapped and packed by the test facility for long term storage and 
boxed or crated as required by the manufacturer to prevent damage during 
shipment. All machined surfaces or matching connections shall be suitably 
protected to prevent damage. 


B. Store materials as directed by the Owner to permit easy access for inspection 
and identification. Keep steel members off the ground, using pallets, platforms, 
or other supports. Protect steel members and packaged materials from 
corrosion and deterioration. 


C. Store mechanical equipment in covered storage off the ground and prevent 
condensation. 


D. All boxes, crates, and packages shall be inspected by CONTRACTOR upon 
delivery to the site. CONTRACTOR shall notify ENGINEER if any equipment or 
components are lost or damaged; CONTRACTOR shall replace such lost or 
repair damage to new condition, in accordance with manufacturer's instructions 
to ENGINEER'S satisfaction. 


1.05 WARRANTY 


A. Rehabilitated and new center drive mechanisms warranty shall be a two year 
warranty, including parts and labor, against defects in material, construction, 
workmanship and performance from the OWNER'S date of acceptance and 
placement into full, continuous operation. 


B. Warranty shall be in accordance with the General Conditions and Section 
01170, Warranties and Bonds. 


PART 2-PRODUCTS 


2.01 CENTER DRIVE MECHANISM 


A. The center drive mechanism to be rehabilitated is an Eimco model C120B2P 
drive with two 5 hp motors.   


B. The manner of rehabilitation for the rehabilitated center drive mechanisms shall 
depend upon an inspection(s) and an engineering evaluation(s) performed by 
Eimco Water Technologies and, in turn, concurred with, in advance, in writing, 
by the ENGINEER. 


2.02 OVERLOAD PROTECTION SYSTEMS 
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A. Each drive unit shall be equipped with an electrical-mechanical overload control 
device. The device shall be activated by thrust from the worm shaft. A calibrated 
spring will react to the worm thrust and allow axial movement of the worm shaft 
to activate a pointer. The pointer shall provide a visual reading of the relative 
main gear output torque on a 1 to 100 percent graduated scale. (100% equals 
2,000,000-ft. lbs. or torque determined by the CONTRACTOR's Registered 
Professional Engineer, whichever is greater for the conditions of service 
specified herein). The device shall also activate an alarm switch and a motor 
cutout switch. Amperage sensing devices are not considered equal to the 
overload device specified. 


B. The alarm and motor cutout switches in the control device shall be factory 
calibrated and set to the required torque. The settings shall be as follows: 


1. Alarm torque set at 55% of Rated Torque (1,200,000 ft.lbs.)  


2. Motor cutout set at 80% of Rated Torque (1,600,000 ft.lbs.) 


C. The entire control device shall be mounted in a weatherproof NEMA 4X Type 
316 stainless steel rated enclosure with an integral conduit box and terminal 
strips. 


2.03 SHEAR PIN SPROCKET / ZERO SPEED SENSOR 


A. On the input shaft of each worm gear assembly shall be mounted a shear pin 
sprocket and zero speed indicator. Each shear pin sprocket shall be designed to 
fail at a torque of 1,000,000  ft.lbs. The zero speed indicator shall be provided as 
an emergency last step protection for the drive mechanism. Should the drive 
shear pin break, the machine will stop and the zero speed indicator shall operate 
on the motor generator principle and shall consist of a magnet collar and 
induction sensing head. All components shall be suitable for outdoor and 
corrosive atmosphere application. The control shall be enclosed in a stainless 
steel NEMA 4X enclosure. 


2.04 LOW OIL LEVEL ALARM 


A. Each rehabilitated center drive mechanism shall be equipped with a new low oil 
level sensor/alarm for the main gear housing. The Type 316 stainless steel 
sensor shall have a watertight cast aluminum enclosure. The sensor unit shall 
be designed such that calibration and field adjustment of the sensor unit and 
system is possible. DPDT relay contacts shall be furnished for the output. 
Power input shall be 105-125 V. 


2.05 OIL HEATER / THERMOSTAT 


A. A new immersion element type heater shall be provided to heat the main gear 
compartment of the rehabilitated center drive mechanisms. 


2.06 POTENTIOMETER TRANSMITTER 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 
this Supplemental Specification 
Water and Sewerage Department City of Detroit 


11339 - 9 - Supplemental 







DIVISION 11 PC-756 
CENTER DRIVE MECHANISM REHABILITATION SUPPLEMENTAL SPEC. (MAY 2010) 


A. Each rehabilitated center drive mechanism shall be equipped with a new 
potentiometer transmitter. The device shall provide accurate conversion of 
potentiometer signals to a standard process signal such as a 4-20mA DC, 1-5 V 
DC or zero based output. 


B. The device shall provide constant current excitation to the potentiometer such 
that calibration will not be affected by lead length or lead temperature changes. 


C. The device shall have the ability to provide elevated ranges such as for 0 - 
1000 ohm potentiometer. 


D. The device shall have the ability to be ordered for a 400 to 800 ohm input range 
and still provide a full-scale output such as 4-20mA DC. 


E. The device shall provide a standard output current or voltage signal on the 
output with a maximum of 10 mV P/P outside ripple, therefore allowing any 
computer or computer type system to have improved measurement resolution. 


F. The device shall have a standard input span of 10 to 10,000 ohms. 


G. The device shall have an accuracy of +0.1% of span, and a typical repeatability 
of +0.02% of span. 


H. The device shall be an Adtech PTT73 Non-Isolated Potentiometer Transmitter 
or the most recent model with the latest technology as approved equal by the 
ENGINEER. 


2.07 FABRICATION AND MANUFACTURE 


A. All parts in the center drive mechanism and accessories shall be accurately 
machined on mating and bearing surfaces. All like parts, except the bronze 
seating surfaces shall be interchangeable so that replacement parts can be 
furnished at any time and attached in the field with a minimum of fitting, 
chipping or re-machining. All parts shall conform to the original design 
dimensions and tolerances and shall be free of defects of material and 
workmanship. All attaching bolt holes shall be drilled accurately to match the 
existing layout. All gears, shafts and pinions shall be heat treated as specified 
in Section 11336, Circular Primary Clarifier Mechanisms, Article 2.02.H. 


B. Before final assembly all seating surfaces shall be thoroughly cleaned of all 
foreign materials and final adjustments made. 


2.08 SURFACE PREPARATION AND PAINTING 


A. The center drive mechanism shall be prepared and painted as specified in 
Section 11336, Circular Primary Clarifier Mechanisms. 


B. The ENGINEER shall inspect and approve center drive mechanism prior to 
shop priming. 
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PART 3 – EXECUTION 


3.01 CONTRACTOR’S VERIFICATION 


A. Before fabrication and/or installation verify all in-place dimensions.  Check 
anchors and/or other components for adequacy.  Correct all defects and 
deficiencies before proceeding with the work 


3.02 PREPARATION 


A. Surfaces shall be clean of all dust, dirt or other debris, which would impair 
proper installation. 


B. Surface preparation and painting shall conform to Section 09900, Painting. 


3.03  REHABILITATION 


A. As a minimum, once the existing center drive mechanisms are dismantled and 
shipped to the original equipment manufacture's facility, the manufacturer shall 
perform the following: 


1. Completely disassemble all components of the drive into individual parts. 
All parts shall be cleaned. A complete engineering evaluation shall be 
done on all components of the drive to determine what needs to be 
replaced or repaired. All gears and pinions shall be checked against 
original manufacturing drawings to ensure that they are still within the 
tolerances set by the original equipment manufacturer. 


2. Original Equipment manufacturer's written engineering evaluation report 
shall include the rehabilitation tolerances of all existing components. 
These tolerances shall be compared to the manufacturer's original 
specification tolerances. 


B. The rehabilitation process shall include the following minimum items: 


1. Blast and clean all bases, housings, covers and end caps. 


2. Hand dress the teeth and threads on all gears, worm gear and shaft 
along with the pinions. If any gears are worn beyond the allowable 
tolerances, original equipment manufacturer shall replace these items. 
All gears, shafts and pinions shall be heat treated as specified in 
Section 11336, Circular Primary Clarifier Mechanisms, Article 2.02.H. 


3. Inspect all bearings and seal surfaces and restore to like new, condition. 


4. Replace the drive control with the latest state of the art control 
assembly. This new drive control unit would also include the 4-20 mA DC 
output signal proportional to the torque output of the drive. 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 
this Supplemental Specification 
Water and Sewerage Department City of Detroit 


11339 - 11 - Supplemental 







DIVISION 11 PC-756 
CENTER DRIVE MECHANISM REHABILITATION SUPPLEMENTAL SPEC. (MAY 2010) 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 
this Supplemental Specification 
Water and Sewerage Department City of Detroit 


11339 - 12 - Supplemental 


5. Provide new motors with reducer drive packages. Two (2) drive 
packages are required for the center drive mechanism. 


6. Replace all wear items such as bearings, bearing strips, bearing balls, 
retaining rings, seals, gaskets, keys, gauging, piping and fasteners. 


7. Install a new reverse thrust bearing, spring adjustment screw and stop 
screw. 


8. Assemble and rehabilitate the complete drive. 


9. Test the drive in accordance with Paragraph 1.02 of this Section and 
calibrate the torque settings. 


10. Polish all shafts. 


End of Section 
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SECTION 16110 – RACEWAYS 
 
PART 1 - GENERAL 
 


1.01 SECTION INCLUDES 


A. Rigid Metal conduit. 


B. Liquid tight flexible metal conduit. 


C. Fittings and conduit bodies. 


1.02 RELATED SECTIONS 


A. Section 16050 – General Electrical Requirements. 


1.03 REFERENCES 


A. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated. 


B. ANSI/NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit 
and Cable Assemblies. 


C. ANSI/NFPA 70 - National Electrical Code. 


D. NECA "Standard of Installation." 


1.04 DELIVERY, STORAGE, AND HANDLING 


A. Deliver, store, protect, and handle Products to site under provisions of Section 
01180 – Equipment, Materials, Parts, and Tools. 


B. Accept conduit on site.  Inspect for damage. 


C. Conduit shall be delivered at the construction site in not less than ten foot lengths; 
each length of conduit to have approval label of the Underwriters. 


D. Protect conduit from corrosion and entrance of debris by storing above grade.  
Provide appropriate covering. 


1.05 PROJECT CONDITIONS 


A. Verify that field measurements are as shown on Drawings. 
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B. Verify routing and termination locations of conduit prior to rough-in. 


C. Conduit routing that is shown on Drawings in approximate locations, unless 
dimensioned.  Route as required to complete the raceway system. 


 
PART 2 - PRODUCTS 
 


2.01 CONDUIT AND FITTINGS 


A. Provide all conduit, conduit fittings, outlet boxes, pull boxes, supports, hangers, 
plates, and such other items as are incidental to or required for a complete 
installation, all of which shall be made of cast iron, malleable iron, or galvanized 
steel. 


B. No threadless couplings or running threads will be permitted on rigid conduits. 


C. No conduit smaller than 3/4 inch shall be used, unless otherwise indicated or 
specified. 


D. All raceways shall be marked with the manufacturers name or trademark as well 
as type of raceway and size.  This marking shall appear at least once every 10 feet 
and shall be of sufficient durability to withstand the environment involved. 


E. Wherever conduits cross building or other structural expansion joints, the 
Contractor shall provide and install conduit expansion/deflection fittings as 
manufactured by O.Z./Gedney Type DX, Crouse-Hinds, or equal, unless indicated 
on the Drawings as requiring an expansion fitting. 


F. Expansion fittings with copper, ground-bonding jumpers shall be installed where 
indicated on the Drawings and shall be O.Z./Gedney Type AX with Type BJ 
bonding jumper, Crouse-Hinds, or equal. 


2.02 RIGID METAL CONDUIT 


A. Rigid steel conduits shall consist of heavy wall, mild steel tube, hot-dipped 
galvanized with threads electrogalvanized after cutting, and especially selected 
with reference to uniformity of thickness and freedom from defects.  All fittings 
shall be suitable and approved for use in rigid steel conduit systems. 


B. Manufacturers: 


1. Triangle PWC, Inc. 
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2. Wheatland Tube Company 


3. Allied Tube & Conduit Corporation 


C. Rigid Steel Conduit:  ANSI C80.1. 


D. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; all steel fittings. 


2.03 MISCELLANEOUS FITTINGS 


A. Insulated grounding bushings shall be Type HBLG as manufactured by 
O.Z./Gedney, Anderson Co., or equal. 


B. Insulating bushings shall be high impact resistant, thermoset plastic, 150 0C rated, 
Type A as manufactured by O.Z./Gedney, Anderson Co., or equal. 


C. All locknuts shall be of the sealing type, O.Z./Gedney Type SLG, Appleton, or 
equal. 


D. Liquid tight hubs shall have a sealing ring between the fitting and the box and an 
insulated throat to insure protection of the wires as pulled.  Hubs shall be made of 
nodular or malleable iron steel; zinc plated for corrosion resistance, UL listed, and 
shall meet or exceed the requirements of UL test 514B.  Liquid tight hubs shall be 
Bridgeport, O.Z./Gedney Type CH-T, Ideal Industries 75-000 Series, or equal. 


E. Link seal for sealing conduits into sleeves and cored openings shall be 
Thunderline Corp. Model No. S, Metraflex Co. Metraseal, Calpico, or equal. 


2.04 LIQUID-TIGHT FLEXIBLE METAL CONDUIT AND FITTINGS 


A. Conduit 


1. Conduit shall meet UL 360. 


2. Conduit shall be single strip interlocking type. 


3. Acceptable Manufacturers (Conduit): 


a. American Brass Co. –“Sealtite” 
b. Electri-Flex Co. – “Liquidtite” 
c. Or equal 


B. Fittings 
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1. Fittings for liquid-tight flexible metal conduit shall meet ANSI/NEMA FB 
1. 


2. Fittings shall be: 


a. Liquid-tight 
b. Grounding type. 


3. Acceptable Manufacturers (Fittings): 


a. Appleton Electric Co. – Series “ST” 
b. Crouse-Hinds-Series “LT” 
c. Or equal. 


2.05 PVC CONDUIT AND FITTINGS 


A. PVC conduit and fittings shall be schedule 80, gray PVC suitable for direct burial 
or encasement in concrete, rated for 90°C conductors. 


B. PVC conduit and fittings shall be UL listed. 


C. Acceptable Manufacturers: 


1. Carlon 


2. Or equal. 
  
 
PART 3 - EXECUTION 
 


3.01 INSTALLATION OF RACEWAYS 


A. Install conduit in accordance with NECA "Standard of Installation." 


B. Arrange supports to prevent misalignment during wiring installation. 


C. Do not support conduit with wire or perforated pipe straps. Remove wire used for 
temporary supports. 


D. Arrange conduit to maintain headroom and present neat appearance. 


E. Identify raceway systems under provisions of Section 16195-Electrical 
Identification. 
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F. Joints shall be made tight with standard couplings and corners turned with elbows 
or long radius bends in pipe. 


G. Exposed multiple runs of conduit indoors shall be supported on hangers 
suspended from concrete inserts or structural steel.  Single runs of conduit may be 
attached to ceilings or walls by means of approved type anchors.  Conduit and 
other equipment may be attached to structural steel only where approved by the 
Engineer.  All conduits shall be secured to the supports by means of galvanized 
malleable iron clamps using two bolts or machine screws.   


H. The use of wood plugs for anchoring raceways to concrete or masonry will not be 
permitted. 


I. All conduits installed exposed shall be run vertically or horizontally and shall be 
parallel or at right angles to the building or structure walls. 


J. The Contractor shall provide and install, where required, the additional steel to 
adequately support all conduits, boxes, and all other electrical equipment. 


K. Before conductors are pulled in, all conduits shall be dry, clean, and free of 
obstructions.  If there is evidence of moisture, obstructions, or foreign matter in 
the conduit when the conductors are installed, the wiring shall be removed and the 
conduit cleaned to the satisfaction of the Engineer.  All wiring showing evidence 
of damaged insulation shall be replaced. 


L. All steel conduits run exposed shall be supported at intervals not exceeding 8 feet, 
unless shown otherwise on the Drawings.  Multiple runs of conduit shall be 
mounted with steel supports so arranged that each individual conduit is clamped 
in place. 


M. Conduit installed on walls shall be mounted on spacers to provide not less than 
1/4-inch space between the conduit and the wall. 


N. Conduit installed exposed outdoors shall be supported by structural steel 
members. 


O. All conduits passing through openings or sleeves in roofs, below grade walls, or 
floors shall be sealed in place and made watertight with link seal. 


P. All conduit stubs for future use shall be terminated with pipe caps. 
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Q. Conduit runs installed horizontally overhead shall allow a minimum of 7 feet of 
headroom, except where installed along structures, piping, equipment, or in other 
areas where headroom cannot be maintained because of other considerations. 


R. Wherever a conduit emerges from the underside of a slab or roof or enters an area 
from above and that slab or area or conduit is exposed to the weather, then that 
conduit shall be provided with a pull box or fitting and filled to a length of 12 
inches minimum with conduit sealing compound where the conduit emerges 
indoors to prevent water from following the conduit interior.   


S. Field bends in conduit shall not be of a lesser radius than that of manufactured 
elbows of the same trade size and shall show no flattening of the conduit.  
Conduit bends shall be held to as large a radius as possible for ease in pulling of 
conductors and to provide a neatly installed appearance.  Generally, conduits 1" 
and smaller shall be bent in the field.  Other conduit bends shall conform to the 
following: 2" and 2-1/2" conduit, 24" radius; 3" and larger, minimum 36” radius.  
Except where conduit runs are shown in exact detail on Drawings, the maximum 
length of straight conduit runs shall be 200 ft. between pull boxes, with 50 ft. 
deducted for each 90-degree bend and 25 ft. deducted for each 45-degree bend, 
reduction in length for all other angle bends shall be figured on a similar basis. 


T. Conduit parallel to or crossing uninsulated hot water or steam pipes shall be 
separated from same by 12", if parallel, or 7", if crossing.  Where hot water or 
steam pipelines are insulated, conduit shall clear the insulation surface by 2".  
Conduit shall not run directly under cold water lines. 


U. Conduit stub-ups into the bottom of NEMA Type 12, floor mounted enclosures 
shall enter the enclosure through individual holes in the bottom plate or sheet steel 
bottom and the openings shall be sealed around each conduit to maintain the 
enclosure's NEMA Type 12 rating. 


V. All conduits and sleeves passing through openings in walls above grade or floors 
shall be sealed in place and made watertight with non-shrink grout or other 
sealant approved by the Engineer.  Non-shrink grout used in floor or wall 
openings shall be of the non-metallic type.  All openings in fire rated walls and 
floors shall also be sealed with a fire barrier sealing system capable of 
maintaining the designed fire rating of the wall or floor and suitable for sealing 
out smoke and fumes.  The fire barrier sealing system shall be capable of passing 
the ASTM E-814 (UL 479) fire test and shall be 3M Fire Barrier System or equal 
installed per manufacturer's instructions. 
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W. Openings in boxouts through floors or walls or in the bottom of electrical 
equipment shall be closed using split insulating blocks or non-shrink grout in a 
manner as approved by the Engineer.  All unused sleeves shall be capped or 
plugged at both ends with approved fittings. 


X. Sleeves containing a ground conductor shall be bonded at each end to the ground 
conductor. 


Y. The ends of all conduits or elbows shall be cut square, reamed, and threaded. 


Z. The threads of all outdoor and below grade equipment connections including 
conduit, conduit fittings, pull and junction box covers, lighting fixture reflector, 
guard, and outlet box connections, wiring device boxes, etc. shall be coated with 
an anti-seize, lubricating, and protective compound prior to final assembly.  
Coating compound shall be Never-Seez as manufactured by Bostik Div. of 
Emhart Corp., "Dry Molybdenum Lubricant" No. 40-640 by Ideal Industries, 
CRC Chemicals Lectra-Shield, or equal. 


AA. All metallic conduits, except those terminated in metal boxes or enclosures 
without knockouts and secured with double locknuts, integral hubs, or liquid tight 
hubs, shall be terminated with insulated grounding bushings.  Conduits terminated 
in metal boxes or enclosures without knockouts and secured with double locknuts 
shall be terminated with an insulating bushing. 


BB. All conduits not terminated in boxes, fittings, or enclosures, shall be terminated 
with a bushing. 


CC. All connections between conduits and NEMA Type 1 or NEMA Type 12 steel 
boxes shall be made with double locknuts.  All connections between conduits and 
NEMA Type 3, 3R, 4, and 4X boxes shall be made with watertight connections.  
Watertight connections shall consist of integral hubs or liquid tight hubs. 


DD. Electrical metal tubing or so called "Thin Wall" conduit and fittings shall not be 
used. 


EE. Flexible conduit may be used only where rigid conduit is impracticable or where 
indicated on the Drawings. 


FF. Flexible Metal Conduit 


1. Install the minimum length of flexible conduit that will prevent 
transmission of vibration. 
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2. Install no greater than a six-foot length of flexible conduit. 


3. Install a bonding wire between the grounding bushings at each termination 
of the flexible conduit. 


 
 
 
 
 


  END OF SECTION 16110 
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SECTION 16123 – WIRE AND CABLE 
 
PART 1 - GENERAL 
 


1.01 SECTION INCLUDES 


A. Building wire. 


B. Underground feeder and branch circuit cable. 


C. Instrumentation cable. 


D. Wiring connectors and connections. 


1.02 RELATED SECTIONS 


A. Section 16050 - Electrical General Requirements. 


B. Section 16110 - Raceways. 


1.03 REFERENCES 


A. ANSI/NFPA 70 - National Electrical Code. 


B. Underwriters' Laboratories Standard UL-83. 


C. Federal Specification JC-30A. 


D. ANSI Standard C33.80. 


E. ICEA - Insulated Cable Engineers Association. 


F. ASTM - American Society for Testing and Materials. 


1.04 SUBMITTALS 


A. Product Data:  Provide for all cables. 


 


B. Test Reports:  Indicate procedures and values obtained.  
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C. Manufacturer's Installation Instructions:  Indicate application conditions and 
limitations of use stipulated by product testing agency. 


1.05 PROJECT CONDITIONS 


A. Verify that field measurements are as shown on Drawings. 


B. Wire and cable routing shown on Drawings is approximate.  Route wire and cable 
as required to meet Project Conditions. 


C. Where wire and cable routing is not shown, and destination only is indicated, 
determine exact routing and lengths required. 


1.06 COORDINATION 


A. Determine required separation between cable and other work. 


B. Determine cable routing to avoid interference with other work. 
 
 
PART 2 - PRODUCTS 
 


2.01 GENERAL 


A. All wires and cables shall be permanently identified, at intervals not exceeding 3 
feet, indicating type, size, voltage rating, and manufacturer’s name. 


B. All wires and cables shall be continuous and shall be delivered in reels or in coils.  
Reels and coils shall be plainly marked for complete identification, including the 
wire or cable size, the number of conductors, the type of wire of cable, length, 
weight, thickness and character of the insulation, and the name of the 
manufacturer. 


C. All coils and reels of wires or cables shall carry original date for inspection labels 
of the Underwriter’s laboratories, Inc. showing the number of feet and type of 
wire contained. 


2.02 MANUFACTURERS - BUILDING WIRE 


A. Rome 


B. Triangle 
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C. General Cable 


D. American Insulated Wire Corporation 


2.03 BUILDING WIRE 


A. Description:  Single conductor insulated wire. 


B. Conductor:  Annealed, uncoated copper.  All conductors shall be stranded.  
ASTM designation B-3. 


C. Insulation Voltage Rating:  600 volts. 


D. Insulation:  ANSI/NFPA 70, Type THWN; high temperature polyvinyl chloride 
with nylon jacket. 


E. Conductor Temperature Rating:  75 0C in wet locations; 90 0C in dry locations. 


2.04 MANUFACTURERS - MULTICONDUCTOR UNDERGROUND FEEDER, 
BRANCH- CIRCUIT, AND CONTROL CABLE 


A. Brand Rex Type XL-TC 


B. American Insulated Wire Corporation 


C. Rome 


2.05 MULTICONDUCTOR UNDERGROUND FEEDER, BRANCH-CIRCUIT, AND 
CONTROL CABLE 


A. Description:  Multiple Conductor with PVC Jacket, ANSI/NFPA 70, Type TC. 


B. Conductor:  Annealed, uncoated, stranded copper; ASTM Designation:  B-3. 


C. Insulation voltage rating:  600 volts. 


D. Conductor insulation:  cross-linked polyethylene Type XHHW. 


E. Conductor temperature rating:  75 0C in wet locations; 90 0C in dry locations. 


F. Ground conductor:  Each cable assembly shall contain a bare copper or green 
insulated copper ground conductor of 50% capacity (minimum) of the phase 
conductors. 
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G. All cables shall meet the requirements of Article 340 of the National Electrical 
Code. 


2.06 MANUFACTURERS - INSTRUMENTATION CABLE 


A. Single Pair Cable: 


1. Belden No. 8760 


2. American Insulated Wire Corporation 


B. Multiple Pair Cable: 


1. Belden No. 9773 through No. 9777 


2. American Insulated Wire Corporation 


C. Three-Conductor Cable: 


1. Belden No. 8770. 


2. American Insulated Wire Corporation 


2.07 INSTRUMENTATION CABLE 


A. Description, general: 


1. Single pair cable shall be a single twisted pair, No. 18 gauge, stranded 
conductors with shield, drain wire, and overall jacket. 


2. Multiple pair cable shall be two or more individual twisted pair, No. 18 
gauge, stranded conductors, and each pair with shield and drain wire, and 
an overall jacket. 


3. Three-conductor cable shall be three No. 18 gauge, stranded conductors 
with shield, drain wire, and overall jacket. 


B. Underground and General Use Cables: 


1. Conductors:  Tinned copper. 


2. Insulation voltage rating:  300 volts. 
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3. Insulation material: 


a. Single pair cable - polyethylene. 
b. Multiple pair cable - polyethylene or polypropylene. 
c. Three-conductor cable - polyethylene. 


4. Shield material:  100% aluminum polyester. 


5. Drain wire: Stranded, tinned copper. 


6. Jacket:  Chrome vinyl (PVC). 


2.08 MANUFACTURERS - WIRING CONNECTORS AND ASSOCIATED MATERIALS 


A. Substitutions:  Under provisions of Section 01600. 


B. Split bolt connectors: 


1. Thomas & Betts 


2. Burndy Model Servit Type KS 


3. Anderson Model Type C 


C. Solderless Pressure Connectors: 


1. 3M Company Model Scotchlok 


2. Thomas & Betts Model Sta-Kon 


3. Burndy Model Insulug Type TN 


D. Spring Wire Connectors: 


1. 3M Company Model Scotchlok 


2. Ideal Model Wing-Nut 


E. Compression Connectors: 


1. 3M Company Model Scotchlok 


2. Thomas & Betts Model Color-Keyed 







DIVISION 16   PC-756 
WIRE AND CABLES                                                     SUPPLEMENTAL SPECIFICATIONS (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 
this Supplemental Specification 
Water and Sewerage Department City of Detroit 
 


16123 - 6 - Supplemental 


3. Burndy Model Hylug 


F. Tap Connectors: 


1. Thomas & Betts Model Color-Keyed 


2. Burndy Model Crimpit 


3. Anderson Model Crimptaps 


G. Watertight, Twist-On Connectors: 


1. 3M Company Direct Bury Splice Kits 


3. Ideal Industries, Inc. Twister DB Plus 


H. Watertight, Insulated Connector Blocks: 


1. Utilco Type USPA-SS, Type PSA-SS, or Type PED-SS 


2. Ilsco Type USPA-SS 


I. Electrical Insulating Tape: 


1. 3M Company ``Scotch'' No. 33+ 


2. Plymouth ``Premium Black'' 


J. High Temperature Tape: 


1. 3M Company "Scotch" No. 70 


2. Plymouth No. 50 


K. Fireproofing Tape: 


1. 3M Company "Scotch" No. 77 


2. Plymouth No. 50 


L. Woven Fiberglass Tape: 


1. 3M Company "Scotch" No. 69 
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2. Plymouth "Plyglas" 


M. Color Coding Tape: 


1. 3M Company "Scotch" No. 35 


2. Plymouth "Slipknot" No. 45 


N. Insulating and Watertight Sealing Materials: 


1. 3M Company "Scotchcast" kits 


2. Raychem WCS Series heat shrinkable sleeves 


3. 3M Company 8400 Series cold shrink materials 


O. Metal Clad Cable Fittings: 


1. PLM Products JAG Series and TFA Series 


P. Cable or Cord Strain Relief: 


1. Hubbell-Kellems 


2. Daniel Woodhead Co. 


2.09 WIRING CONNECTORS AND ASSOCIATED MATERIALS 


A. All wiring connectors shall be 900C rated and suitable for use on copper 
conductors. 


B. Cable or cord strain reliefs shall consist of stainless steel wire mesh with support 
bale.  Strain reliefs shall be of the split rod type where required or indicated on the 
Drawings. 


C. Metal Clad Cable Fittings: 


1. Fittings for terminating cables shall conform to NEMA Standards. 


2. Individual items shall be the coordinate design of one manufacturer and 
shall be constructed from quality materials with smooth surfaces; clean, 
close-fitting threads; and free of sharp edges, burrs, or other defects.  
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Fittings shall be furnished complete with locknuts, bushings, or other 
required accessories. 


3. When installed, the cable-clamping element shall provide secure 
mechanical strength against cable pullout or rotation and provide 
permanent electrical contact between fitting and metal armor without 
crushing or distorting either the armor or the cable insulation. 


4. Fittings shall be made from steel, with a corrosion resistance coating. 


5.  The clamping element shall consist of a fixed base with an adjustable 
clamp     containing a contoured lip for close engagement with the armor 
convolutions.  Clamping fasteners shall be accessible from one side and 
shall be limited to slotted head for screwdriver installation.  Clamp range 
shall not exceed 200 mils per fitting. 


6. Gasketed fittings shall provide permanent, watertight seals, unless 
otherwise noted. All gaskets shall be neoprene.  The gasket clamping 
surfaces shall be smooth and tapered to provide uniform pressure on the 
gasket. 


7. Fittings for jacketed armor cable shall provide a closed neoprene gasket 
seal to the outer cable jacket, contain a stop to prevent the metal armor 
from passing through the fitting, and provide a permanent, secure method 
of grounding the metal armor to the fitting. 


  
 
PART 3 - EXECUTION 
 


3.01 EXAMINATION 


A. Verify that mechanical work likely to damage wire and cable has been completed. 


3.02 WIRING METHODS 


A. Wire for general power, light, and control shall be building wire, Type THWN 
insulation, in raceway, where indicated. 


B. Use wiring methods indicated on Drawings. 


C. Color Coding: 
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1. The color schedule for the conductor insulation of wire and cable shall 
conform to the following: 


a. Three phase lighting and power, 208Y/120 VAC-Black, Red, Blue, 
White, and Green ground. 


b. Three phase power, 480 VAC, bare ground. 
c. Motor control, metering and relay circuits - 120 VAC - Red. 
d. Automatic pump control - 120 VAC - Yellow. 
e. Exciter - 250VDC - Black. 
f. Battery and control - 125VDC - Black and Red. 
g. Supervisory telemetering and alarm (if not shielded) - Orange. 
h. On wire sizes larger than Number 8 AWG and/or where authorized 


by the Engineer, coding may be identified by taping with the 
appropriate colored self-adhesive vinyl color-coding tape. 


i. Grounding conductors shall be continuous green or bare for all 
systems. 


j. Neutral conductors shall be continuous white for all systems. 


D. The installation of intrinsically safe circuits shall meet all requirements of the 
NEC. 


E. Wiring Connections: 


1. Splices shall not be permitted unless approved by the Engineer. 


2. Dry location tap connections shall consist of split bolt connectors, 
compression connectors, or tap connectors, taped to 150% of insulation 
rating of the conductors. 


3. Final connections to equipment wire leads for No. 8 AWG and smaller 
wire in dry locations only, except 480-volt motor leads, may be made with 
spring wire connectors. 


4. Wet and damp location tap connections shall consist of split bolt 
connectors, compression connectors, or tap connectors with insulating and 
watertight sealing materials; water tight, twist-on connectors for wire sizes 
up to three No. 10 AWG; or watertight, insulated connector blocks; 
providing watertight connections suitable for direct burial. 


5. All conductor terminations at screw terminals shall consist of solderless 
pressure connectors, except where conductor terminations are included 
with the equipment being connected. 
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6. Insulation of connections in lighting fixture and high temperature 
equipment shall consist of silicone rubber type high-temperature tape with 
a woven fiberglass tape over-wrap. 


7. Electrical insulting tape (plastic type) shall be used on all tap connections, 
unless wire manufacturer's recommendations require otherwise. 


3.03 INSTALLATION 


A. All wiring shall be run in 3\4” rigid metal raceway systems, unless noted 
otherwise. 


B. Install products in accordance with manufacturers instructions. 


C. The minimum size of conductors shall be No. 12 AWG, unless specifically 
approved and/or shown otherwise on the Drawings.  


D. Use stranded conductors for control circuits, No. 14 AWG minimum, unless 
shown otherwise on the Drawings. 


E. Multiconductor underground feeder, branch-circuit, and control cable shall meet 
the requirements of Article 340 of the National Electrical Code. 


F. Use No. 10 AWG conductors for 20 ampere, 120-volt branch circuits longer than 
60 feet. 


G. Use No. 8 AWG conductors for 20 ampere, 120-volt branch circuits longer than 
100 feet. 


H. Use No. 6 AWG conductors for 20 ampere, 120-volt branch circuits longer than 
170 feet. 


I. Use No. 4 AWG conductors for 20 ampere, 120-volt branch circuits longer than 
270 feet. 


J. Use No. 3 AWG conductors for 20 ampere, 120-volt branch circuits longer than 
420 feet. 


K. Pull all conductors into raceway at same time.  Cable pulling tensions shall not 
exceed manufacturer’s recommended values. 
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L. Use approved wire pulling lubricant for wire, No. 4 AWG and larger, and for all 
cables.  No soap flakes, vegetable oils, clays, or grease shall be permitted in 
raceways. 


M. Use suitable cable fittings and connectors. 


N. Neatly train and lace wiring inside boxes, equipment, and panelboards.  Wires and 
cables shall be bundled and laced as specified in Section 16190. 


O. Clean conductor surfaces before installing lugs and connectors. 


P. Make taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise. 


Q. Wire and cable shall be supported in vertical runs by insulated clamps so that wire 
or  


 cable weight will not be unduly supported from conductor terminations. 


R. Spade or fork tongue lugs shall not be used, except where approved by the 
Engineer. 


S. Wires and cables shall be installed in raceways, as indicated on the Drawings or 
required, and shall provide a complete and operating system. 


T Motor control center feeder circuits and distribution panelboard branch circuits 
shall each be run in individual raceways from source to motor or other load. 


U. Vertical lengths of wire and cable shall be supported as required by Article 300-
19 of the National Electrical Code.  Cable weight shall not be unduly supported 
from conductor terminations. 


V. Vertical lengths of exposed cable or cord runs over ten feet shall be supported 
with a strain relief. 


W. All 120 VAC, single-phase loads shall be connected to provide a balanced load on 
the lighting transformers.  All 480 VAC, single-phase loads shall be connected to 
provide a balanced load on the 480 VAC, three phase system. 


X. Make conductor length for parallel feeders identical on each phase leg. 


Y. Feeders shall be connected for correct phase rotation.  Where possible, busses 
shall be connected to result in the ``A'' or ``X'' phase being in the north, east, or 
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top position with the other phases following in sequence.  The terminals H1, H2, 
and H3 of transformers shall be connected to A, B, and C; 1, 2, and 3; or X, Y, 
and Z conductors, respectively, of incoming feeders. 


3.04 INTERFACE WITH OTHER PRODUCTS 


A. Identify wire and cable under provisions of Section 16195. 


B. Identify each conductor with its circuit number or other designation indicated on 
Drawings. 


3.05 FIELD QUALITY CONTROL 


A. Inspect wire and cable for physical damage and proper connection. 


B. Measure tightness of bolted connections and compare torque measurements with 
manufacturer's recommended values. 


C. Verify continuity of each branch circuit conductor. 


D. Verify continuity of each feeder conductor. 
 
 
 
 


  END OF SECTION 16123 
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SECTION 16500 – LIGHTING 
 
PART 1 - GENERAL 
 
1.1  SCOPE  This section covers the furnishing and installation of all lighting as 
indicated on the Contract Documents, including all associated equipment, devices, and 
controls necessary for proper operation. 
 
1.2  GENERAL  Equipment and accessories furnished and installed under this section 
shall be fabricated, assembled, erected, and placed in proper operating condition in full 
conformity with drawings, specifications, engineering data, instructions, and 
recommendations of the equipment manufacturer, unless Engineer notes exceptions. 
 
1.2.01  Coordination  Contractor shall verify that each component of the system is 
compatible with all other parts of the system and that all devices necessary for a 
properly functioning system have been provided. 
 
1.2.02  General Equipment Requirements  The General Equipment Stipulations in 
Master Specification Section 01180, Equipment, Materials, Parts, and Tools, shall apply 
to all equipment furnished under this section. 
 
1.2.03  Abbreviations  Reference to standards and organizations in the Specifications 
shall be by the following abbreviated letter designations: 
 
 ANSI American National Standards Institute 


 IEEE Institute of Electrical and Electronics Engineers 


 NEC National Electrical Code 


 NEMA National Electrical Manufacturers Association 


 UL Underwriters' Laboratories 
 
1.2.04  Governing Standards.  All lighting equipment furnished under this section shall 
be designed, constructed, and tested in accordance with applicable ANSI, NEMA,NEC 
and UL standards.  Fixtures shall be listed and labeled by UL or an equivalent testing 
laboratory acceptable to the Engineer.  Fixtures shall also meet the requirements of the 
latest edition of the National Appliance Energy Conservation Act (NAECA) and all 
amendments thereto, Federal Communications Commission (FCC) Rules and 
Regulations - Part18, and IEEE Standard 587 for transient protection. 







DIVISION 16   PC-756 
LIGHTING                                                     SUPPLEMENTAL SPECIFICATIONS (MAY 2010) 
 


 
Supplemental specifications are issued separately from the Master Specifications on a per contract basis to provide 
information not provided in the Master Specifications.  All Conditions of the Contract apply to information provided in 
this Supplemental Specification 
Water and Sewerage Department City of Detroit 
 


16500 - 2 - Supplemental 


All lighting fixtures with plastic lenses shall comply with the Michigan State Fire Safety 
Board ruling dated July 22, 1970. 
 
1.3  SUBMITTALS.  Data covering the materials used and the parts, devices, and other 
accessories forming a part of the equipment furnished shall be submitted in accordance 
with Master Specification Section 01080, Project Submittals.  The equipment submittals 
shall include the following: 
 
 Shop drawings for each type of lighting fixture with identity of each item by 


fixture specification, type/model number, manufacturer and catalog number. 


 Fixture photometric curves. 


 Certification of listing by UL. 
 
1.4  SPARE PARTS.  Provide the following spare parts, with quantities rounded up to 
the nearest whole number, ready to install as direct replacements for the same item 
included in the work specified in the Contract Documents: 
 
 DESCRIPTION QUANTITY 


 High Intensity Discharge Lamps. 20% of the number of lamps installed 


 High Intensity Discharge Ballasts. 25% of the number of ballasts installed 


 High Intensity Discharge Lenses. 10% of the number of lenses installed 
 
All spare parts furnished shall comply with the requirements of Master Specification 
Section 01180, Equipment, Materials, Parts, and Tools. 
 
Submit a list of recommended spare parts in addition to the items listed herein.  These 
spare parts shall be as recommended by the manufacturer for maintenance of each 
unit.  Each item on the list of recommended spare parts shall include a price of the item 
packaged and delivered to the Owner in Detroit, including all markups, taxes and other 
costs. 
 
 
PART 2 - PRODUCTS 
 
2.1  LIGHTING FIXTURES.  Lighting fixtures shall be furnished as described in the 
fixture schedule in the Contract Documents.  Lighting fixtures shall be furnished 
complete with lamps.   
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All lighting fixtures shall be Lithonia Lighting Model No. TWH 175M or approved equal. 
 
Fixtures using metal halide lamps shall have a tempered glass shield below the lamp to 
contain broken lamp parts and to contain ultra-violet radiation. 
 
Exterior fixtures shall be factory equipped with waterproof gaskets and dark bronze 
anodized aluminum frames, unless indicated otherwise on the Contract Documents, and 
shall be designed to be completely waterproof.  The finish shall be free of scratches and 
other surface blemishes. 
 
Other materials required for the lighting system such as conduit, raceway, wire and 
cable, support devices, fasteners, and control devices shall be as specified in Master 
Specification Section 16050, Electrical General Requirements. 
 
2.1.01  Lamps.  Provide lamps of the proper type, wattage, voltage, and socket size for 
all lighting fixtures.   
 
All lighting equipment furnished under this section for outdoor use shall be installed with 
photovoltaic sensors to control illumination of the lighting fixture.  
 
All lighting fixtures shall be of the type and minimum efficiency as shown on the Table 
below, unless otherwise indicated on the drawings: 
 


 
 


LUMENS, LIFE, AND EFFICACY FOR VARIOUS LAMPS 
Lamp Type (Watts) Initial Lumens Life (hours) Efficacy (lumens/watts) 


Metal-Halide 
175 14000 7500 93 
250 20500 7500 137 
400 34000 15000 227 
1000 105000 10000 700 


High-pressure sodium 
50 3300 20000 66 
70 5800 20000 83 


100 9500 20000 95 
150 16000 240000 107 
150 12000 12000 80 
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200 22000 24000 110 
215 19000 12000 88 
250 27500 24000 110 
400 50000 24000 125 
1000 140000 24000 140 


 
2.1.02  Fuses.  Each fixture having a ballast shall be fused according to the ballast 
manufacturer's recommendations.  The fuse shall be wired to the primary ballast lead 
on the ungrounded side and shall be accessible for replacement. 
 
2-1.03.  Ballasts.  Ballasts shall be CBM certified as meeting requirements of ANSI 
C82.11 with a Total Harmonic Distortion (THD) level of not more than 10 percent. 
 
Ballasts for metal halide fixtures shall be electronic or high power factor, non-PCB 
regulator type.  Ballasts for indoor fixtures shall be rated for operation in 122 F (50 C) 
ambient.  Ballasts for outdoor fixtures shall provide reliable starting down to minus –
20 F (-29 C). 
 
Ground ballasts in accordance with NEC and provide in-fixture automatic resetting 
thermal protection for ballasts and capacitors. 
 
 
PART 3 - EXECUTION 
 
3.1  GENERAL.  All work shall be installed as indicated on the drawings, and in 
accordance with the manufacturer's diagrams and recommendations, except where 
otherwise indicated. 
 
3.2  LIGHTING FIXTURE INSTALLATION.  The Contract Documents indicate the 
general locations and arrangements of the lighting fixtures.  Fixtures in rows shall be 
aligned both vertically and horizontally unless otherwise specified.  Fixtures shall be 
clear of pipes, mechanical equipment, structural openings, indicated future equipment 
and structural openings, and other obstructions. 
 
Conduit and wire for lighting fixture installation that is not shown on the Contract 
Documents shall be sized, furnished and installed by the Contractor.  Conductors shall 
be minimum 12 AWG and conduit shall be minimum 3/4 inch (mm) for lighting fixture 
installation. 
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3.2.01  Fixture Relamping.  Lamp those permanent light fixtures, as used for temporary 
lighting during construction, with Contractor's own lamps.  Remove temporary lamps at 
acceptance of Work and install new proper lamps in each fixture.  New lamps shall be in 
perfect working order. 
 
3.2.02  Fixture Cleaning.  Vacuum accumulations of dust from suspended light fixtures, 
as well as recessed style fixtures.  Do not air blow dust from fixtures.  Dusting of fixtures 
with dust cloths may be performed where accumulation of dust is light. 
 
Follow the cleaning procedures as recommended by the fixture manufacturer for new 
fixture cleaning for construction work practice.  Use only those products for cleaning as 
outlined in the fixture manufacturer's literature. 
 
3.3 LIGHTING CONTROLS.  All lighting equipment furnished under this section for 
outdoor use shall be installed with photoelectric sensors to control illumination of the 
lighting fixture.   
 
 
 END OF SECTION 16500 








SUPPLEMENTAL SPECIFICATIONS 


REHABILITATION OF PRIMARY CIRCULAR CLARIFIERS NO. 13 THROUGH 16 


AT THE DETROIT WASTEWATER TREATMENT PLANT 
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Section 
 


Description  Page 


01025  Measurement and Payment  1‐3 
02075  Hazardous and Toxic Materials Remediation  1‐2 
02085  Lead Based Paint Removal  1‐20 
02211  Excavating, Filling and Grading  1‐15 
11336  Circular Primary Clarifier Mechanisms  1‐23 
11339  Center Drive Mechanism Rehabilitation  1‐12 
16110  Raceways  1‐8 
16123  Wire and Cables  1‐12 
16500  Lighting  1‐5 
     


 


 





