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Fryeburg Shooting Range BGS 2742 

New outdoor shooting range with earth berm side walls and earth berm shooting backstop. The range 
will have shooting distances of 100 yards, 25 yards, and a shotgun range. Also included is an archery range 
(as an Alternate Bid). Associated work includes, but is not limited to, sitework, storm drainage, erosion 
control, entry drive and parking lot, walks, lawn, electrical, wooden canopies for shelter, 
acoustic sound wall, and miscellaneous work for complete construction of the facility. 

The cost of the work is approximately $ 2,800,000. The contract shall designate the Substantial 
Completion Date on or before 01 June 2025, and the Contract Final Completion Date on or before 30 
June 2025. 

1. Submit bids on a completed Contractor Bid Form (section 00 41 13), provided in the Bid Documents, 
include bid security when required, and scan each item as an attachment to an email addressed to: 
BGS.Architect@Maine.gov, so as to be received no later than 2:00:00 p.m. on 25 April, 2024. The 
email subject line shall be marked "Bid for Fryeburg Shooting Range".

Bid submissions will be opened and read aloud at the time and date noted above at the Bureau of 
General Services office, accessible as a video conference call. Those who wish to participate in the 
call must submit a request for access to BGS.Architect@Maine.gov. 

Any bid received after the noted time will not be considered a valid bid and will remain unopened. 
Any bid submitted by any other means will not be considered a valid bid. In certain circumstances, 
the Bureau of General Services may require the Bidder to surrender a valid paper copy of the bid 
form or the bid security document. The Owner reserves the right to accept or reject any or all bids as 
may best serve the interest of the Owner. 

2. Questions and comments on the bid opening process shall be addressed to: Joseph H. 
Ostwald, Director, Division of Planning, Design & Construction, Bureau of General Services, 77
State House Station, Augusta, Maine 04333-0077, BGS.Architect@Maine.gov.

3. Questions and comments regarding the project design specifications or drawings shall be directed in
writing to the Consultant during the bid period prior to the question and comment deadline of 5:00
p.m. on 19 April, 2024.

Schmidt Associates, Inc.

Kyle Miller, Project Manager
kmiller@schmidt-arch.com

mailto:BGS.Architect@Maine.gov
mailto:BGS.Architect@Maine.gov
mailto:BGS.Architect@Maine.gov
mailto:kmiller@schmidt-arch.com
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4. ☒  Bid security is required on this project.

The Bidder shall include a satisfactory Bid Bond (section 00 43 13) or a certified or cashier's check 
for 5% of the bid amount with the completed bid form submitted to the Owner. The Bid Bond form is
available on the BGS website.

5. ☒  Performance and Payment Bonds are required on this project.

If noted above as required, or if any combination of Base Bid and Alternate Bids amounts selected in
the award of the contract exceeds $125,000.00, the selected Contractor shall furnish a 100% contract 
Performance Bond (section 00 61 13.13) and a 100% contract Payment Bond (section 00 61 13.16) in
the contract amount to cover the execution of the Work. Bond forms are available on the BGS 
website.

6. Filed Sub-bids are not required on this project.

7. ☒  Pre-qualified General Contractors are not utilized on this project. 

8. ☒ An on-site pre-bid conference ( ☐ mandatory or ☒ optional ) will be conducted for this project. 

The pre-bid conference is intended for General Contractors. Subcontractors and suppliers are
welcome to attend.

10 April, 2024 at 10:00am 
58 Fish and Game Road, Fryeburg, ME 04037 

9. Bid Documents - full sets only - will be available on or about 01 April 2024 and maybe obtained at
no cost from:

https://www.maine.gov/dafs/bgs/business-opportunities#invitationforbid 

10. Bid Documents may be examined at:
AGC Maine Construction  Summary 

188 Whitten Road 734 Chestnut Street 
Augusta, ME  04330 Manchester, NH  03104 
Phone  207-622-4741 Fax  207-622-1625 Phone 603-627-8856  Fax 603-627-4524 

http://www.maine.gov/dafs/bgs/business-opportunities#invitationforbid
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1. Bidder Requirements 

1.1 A bidder is a Contractor which is evidently qualified, or has been specifically pre-qualified by the 

Bureau of General Services, to bid on the proposed project described in the Bid Documents. 

 

1.2 Contractors and Subcontractors bidding on projects that utilize Filed Sub-bids shall follow the 

requirements outlined in these Bid Documents for such projects.  See Section 00 22 13 for 

additional information. 

 

1.3 Contractors and Subcontractors are not eligible to bid on the project when their access to project 

design documents prior to the bid period distribution of documents creates an unfair bidding 

advantage.  Prohibited access includes consultation with the Owner or with design professionals 

engaged by the Owner regarding cost estimating, constructability review, or project scheduling.  

This prohibition to bid applies to open, competitive bidding or pre-qualified contractor bidding or 

Filed Sub-bidding.  The Bureau may require additional information to determine if the activities 

of a Contractor constitute an unfair bidding advantage. 

 

1.4 Each bidder is responsible for becoming thoroughly familiar with the Bid Documents prior to 

submitting a bid.  The failure of a bidder to review evident site conditions, to attend available pre-

bid conferences, or to receive, examine, or act on addenda to the Bid Documents shall not relieve 

that bidder from any obligation with respect to their bid or the execution of the work as a 

Contractor. 

 

1.5 Prior to the award of the contract, General Contractor bidders or Filed Sub-bidders may be 

required to provide documented evidence to the Owner or the Bureau showing compliance with 

the provisions of this section, their business experience, financial capability, or performance on 

previous projects. 

 

1.6 The selected General Contractor bidder will be required to provide proof of insurance before a 

contract can be executed.   

 

1.7 Contracts developed from this bid shall not be assigned, sublet or transferred without the written 

consent of the Owner. 

 

1.8 By submitting a bid the Contractor attests that it has not been declared ineligible to bid on State of 

Maine projects.  The Director of the Bureau of General Services may disallow award of this 

contract to any Contractor if there is evidence that the Contractor or any of its Subcontractors, 

through their own fault, have been terminated, suspended for cause, debarred from bidding, 

agreed to refrain from bidding as part of a settlement, have defaulted on a contract, or had a 

contract completed by another party. 

 

1.9 The Contractor attests that it is not presently indicted for or otherwise criminally or civilly 

charged by a Federal, State or local government entity with commission of any of the following 

offenses and has not within a three-year period preceding this bid been convicted of or had a civil 

judgment rendered against them for commission of fraud or a criminal offense in connection with 

obtaining, attempting to obtain, or performing a public (Federal, State or local) transaction, or 

contract under a public transaction, violation of Federal or State anti-trust statutes or commission 

of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false 

statements, or receiving stolen property. 
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1.10 The Contractor shall not make any award or permit any award (subgrant or contract) at any tier to 

any party which is debarred or suspended or is otherwise excluded from or ineligible for 

participation in Federal assistance programs or State of Maine projects. 

 

2. Authority of Owner  

2.1 The Owner reserves the right to accept or reject any or all bids as may best serve the interest of 

the Owner. 

 

2.2 Subject to the Owner’s stated right to accept or reject any or all bids, the Contractor shall be 

selected on the basis of the lowest dollar value of an acceptable Base Bid, or any combination of 

Base Bid plus Alternate Bids, as well as other limited cost modifications the Owner determines 

may best serve the interests of the Owner.  An acceptable bid is a duly submitted bid from a 

responsive and responsible bidder. 

 

2.3 The Owner reserves the right to require Bid Bonds or Performance and Payment Bonds for any 

project of any contract value. 

 

3. Submitting Bids and Bid Requirements 

3.1 Each bid shall be submitted on the forms provided in the Bid Documents. 

 

3.2 Each bid shall be valid for a period of thirty calendar days following the Project bid closing date 

and time.  The bid expiration date may be extended in unusual circumstances by mutual consent 

of the Bidder and the Owner.  The bid amount shall not be modified due to the bid expiration date 

extension.  

 

3.3 Any provision contained in a bid which shows cost escalation, or any modification of schedule or 

other requirements shall not be accepted.  Such a provision causes the bid to be invalid, or, at the 

discretion of the Owner and BGS, that element of the bid submission may be disregarded for the 

purpose of awarding the contract without that provision. 

 

3.4 Bidders shall include a Bid Bond or other approved bid security with the bid form submitted to 

the Owner when the bid form indicates such bid security is required.  The bond value shall be 5% 

of the bid amount.  The form of bond is shown in section 00 43 13. 

 

3.5 Bidders recognize that inclusion of contract bonds and the cost of those bonds is dependent on the 

awarded contract dollar value.  Therefore, a Base Bid, or any combination of Base Bid plus 

Alternate Bids, as well as other limited cost modifications, resulting in a contract award shall 

include the cost of Performance and Payment Bonds in the submitted bid amount when the 

construction contract value is over $125,000.00.  Similarly, the cost of Performance and Payment 

Bonds is excluded in the submitted bid amount when the construction contract value is 

$125,000.00 or less unless bonds are specifically required by the Bid Documents.  When required 

for the project, the selected Contractor shall provide these bonds before a contract can be 

executed, pursuant to 14 M.R.S.A., Section 871, Public Works Contractors' Surety Bond Law of 

1971, subsection 3.  The form of bonds is shown in section 00 61 13.13 and 00 61 13.16. 

 



Form revision date: 31 March 2023 00 21 13 

Instructions to Bidders 

00 21 13 Instructions to Bidders 31 March 2023 (2) Page 3 of 3 00 21 13 

3.6 Bidders may modify bids in writing, by the same means as the original bid submission, prior to 

the bid closing time.  Such written amendments shall not disclose the amount of the initial bid.  If 

so disclosed, the entire bid is considered invalid. 

 

3.7 Bidders implicitly acknowledge all Addenda issued when they submit the bid form.  By usual 

practice the Consultant shall not issue Addenda less than 72 hours prior to the bid closing time, to 

allow ample time for bidders to incorporate the information.  However, some information, such as 

extending the bid due date and time, may be issued with shorter notice.  Addenda shall be issued 

to all companies who are registered holders of Bid Documents. 

 

3.8 A bid may be withdrawn without penalty if a written request by the bidder is presented to the 

Owner prior to the bid closing time.  Such written withdrawal requests are subject to verification 

as required by the Bureau. 

 

A bid may be withdrawn without penalty after the bid closing time if, in the determination of the 

Bureau, evidence provided by the Contractor shows an apparent unintended error such as a 

miscalculation, or an erroneous number on estimating documents, was the cause of an inaccurate 

bid.  The Bureau may allow withdrawal in consideration of the bid bond or, without utilizing a 

bid bond, if the Bureau considers documented evidence provided by the Contractor shows factual 

errors had been made on the bid form. 

 

3.9 In the event State of Maine Offices unexpectedly close on the published date of a public bid 

opening in the location of that bid opening, prior to the time of the scheduled deadline, the new 

deadline for the public bid opening will be the following business day at the originally scheduled 

hour of the day, at the original location. Official closings are posted on the State of Maine 

government website. 

 

3.10 The Owner may require, in a Notice of Intent to Award letter to the apparent low bidder, a 

Schedule of Values, Project Schedule, and List of Subcontractors and Suppliers as both a 

demonstration of capability of the Bidder and as a condition of award. 

 

3.11 Projects which require a State of Maine wage determination will include that schedule as part of 

the Bid Documents.  See section 00 73 46, if such rates are required. 

 

3.12 Projects which require compliance with the Davis-Bacon Act are subject to the regulations 

contained the Code for Federal Regulations and the federal wage determination which is made a 

part of the Bid Documents.  See section 00 73 46, if such rates are required. 

 

3.13 The Owner is exempt from the payment of Maine State sales and use taxes as provided in 36 

M.R.S. §1760 (1).   The Contractor and Subcontractors shall not include taxes on exempt items in 

the construction contract. 
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DOCUMENT 003121 – SURVEY INFORMATION

PART 1 - GENERAL

1.1 SITE TOPOGRAPHICAL SURVEY

A. The Site Topographical Survey, provided in the Drawings, was prepared by Dirigo Surveying 
for use in design. The survey is not a part of the construction Contract Documents and is 
included for informational use only. The Architect/Engineer did not assist in preparing the 
survey and does not accept responsibility for its accuracy and offers no opinion on the report 
and therefore, disclaims any responsibility for its contents. 

END OF DOCUMENT 003121

SURVEY INFORMATION 003121 - 1
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DOC  UMENT 003124 – ENVIRONMENTAL ASSESSMENT INFORMATION

PART 1 - GENERAL

1.1 GEOTECHNICAL DATA

A. Subsurface Investigation Information: The following "Explorations and Geotechnical 
Engineering Services - Proposed Shooting Range, Fish and Game Road, Fryeburg, Maine" 
dated 6/15/2021 and "Environmental Services Report" dated 6/8/2015 were prepared for the 
Owner by S.W. Cole Engineering, Inc., for use in design. The reports are not a part of the 
construction Contract Documents and are enclosed within this document for informational use 
only. The Architect/Engineer did not assist in preparing the reports and does not accept 
responsibility for their accuracy and offers no opinion on the reports and therefore, disclaims 
any responsibility for their contents. 

B. Structural design has been based on the report and assumes that existing soils are clean and can 
be compacted and will achieve the densities specified in the Earthwork Section.

END OF DOCUMENT 003124

ENVIRONMENTAL ASSESSMENT 
INFORMATION

003124 - 1
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June 8, 2015 

 
 
 
 
Maine Department of Inland Fisheries & Wildlife 
Attention:  Nathan Webb 
284 State Street, 41 SHS 
Augusta, ME 04333 
 
Subject: Report 

Environmental Soil Sampling and Testing Services 
  Brownfield Game Management Area Shooting Range 

Fish and Game Road 
Fryeburg, Maine 

 
 

1.0 INTRODUCTION 

In accordance with our Proposal dated November 7, 2014, and State of Maine Bureau 

of General Services Agreement for Consulting Services #09A-201412152141 dated 

November 21, 2014, S. W. Cole Engineering, Inc. (S.W.COLE) has provided 

environmental soil sampling and testing services for the Maine Department of Inland 

Fisheries & Wildlife (MDIF&W) Brownfield Game Management Area Shooting Range 

(the “Range”) in Fryeburg, Maine.    

 

The historic use of the Range for rifle, pistol and shotgun target shooting indicates the 

potential for lead-contaminated soils to be present.  

1.1 Scope of Services 

Our scope of services included attending an on-site project meeting, preparation of a 

Soil Sampling & Testing Work Plan, establishing sample grids and sample locations 

across the Range and associated berms, collecting soil samples, submitting the 

samples to a laboratory for analytical testing, review of the test data and report 

preparation. 
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1.2 Purpose 

The purpose of the environmental services was to provide information used to delineate 

the areas of the in-place soil at the Range that potentially exceed applicable soil 

remedial action guidelines for Lead.   

1.3 Limitations 

This report is subject to the limitations included in Appendix A. 

2.0 SITE DESCRIPTION 

2.1 Site Description   

The Range is comprised of three separate but adjacent shooting areas:  The shotgun 

range, the rifle range and the pistol range.  The shotgun range is a clearing totaling 

approximately 0.72 acre with a partially wooded area approximately 70 ft. deep at the 

back.  A thin layer (4 inches or less) of loam and grass seed reportedly was placed on 

the clearing floor in the firing area in recent years.  The rifle range and the pistol range 

consist of rectangular-shaped clearings with approximate dimensions of 345 ft. by 60 ft., 

and 150 ft. by 31 ft., respectively.  The rifle range and the pistol range both have 

earthen bullet-stop berms.  The rifle range bullet-stop berm is approximately 60 ft. long 

and 10 ft. high.  The pistol range bullet-stop berm is approximately 75 ft. long and 10 ft. 

high and consists of an older and newer section. 

The approximate location of the Range is shown on the Range Location Map attached 

as Sheet B-1 in Appendix B. 

3.0 SOIL REMEDIATION GUIDELINES 

The Maine Department of Environmental Protection (MeDEP) Maine Remedial Action 

Guidelines (RAGS) for Sites Contaminated with Hazardous Substances was referenced 

during the soil sampling and testing program at the Range.  Due to future uses of the 

property containing the Range being unknown, Richard Kaselis, MeDEP Environmental 

Specialist, noted that the Soil Residential scenario for Lead of 340 parts per million 

(ppm) and the Soil Park User scenario for Lead of 530 ppm outlined in the RAGS were 

the soil remedial action guidelines applicable for the Range. 
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The U.S. Environmental Protection Agency (EPA) maximum concentration level (MCL) 

for Lead in soil based on the toxicity characteristic leaching procedure (TCLP) analytical 

testing method is 5.0 ppm.  Any soils that TCLP analytical testing indicate have Lead 

concentrations of 5.0 ppm or greater qualify as “Hazardous Waste” and are subject to 

special off-site disposal requirements.        

Published data indicates that Lead concentrations reported for native soils in Maine are 

typically 50 ppm or less.  Based on the published data and remediation guidelines 

established for previous range soil sampling and testing projects in Maine, soils at the 

Range determined by laboratory testing to have Lead concentrations of 50 ppm or less 

(background levels) were considered “inert.”   

4.0 SOIL SAMPLING AND TESTING 

4.1 Soil Sample Grids 

On April 27, 2015, S.W.COLE established 30 soil sample grids across the floors of the 

three ranges and on the front and back faces of the rifle range and pistol range bullet-

stop berms using a measuring wheel and cloth tape rule.  Wire stake flagging was used 

to delineate each individual grid.   

Eight (8) sample grids (S-1 through S-8) ranging in size from approximately 50 ft. by 50 

ft. up to approximately 50 ft. by 60 ft. were established on the floor of the shotgun range. 

Seven (7) sample grids (R-1 through R7) approximately 50 ft. by 55 ft. in size were 

established across the floor of the rifle range, and 6 sample grids (R-8 through R-13) 

approximately 10 ft. by 20 ft. in size were established on the front and back faces of the 

rifle range bullet-stop berm.  Three (3) sample grids (P-1 through P-3) approximately 35 

ft. by 50 ft. in size were established across the floor of the pistol range, and 6 sample 

grids (P-4 through P-9) approximately 10 ft. by 25 ft. in size were established on the 

front and back faces of the pistol range bullet-stop berm.   

The approximate locations and dimensions of the sample grids are shown on

the Range Diagram attached as Sheet B-2 in Appendix B. 
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4.2 Soil Sample Collection 

After establishing the soil sample grids at the Range, S.W.COLE personnel trained in 

hazardous waste operations according to OSHA regulation 29 CFR 1910.120 used an 

AMS stainless steel soil sampling bucket auger and a steel spade to collect 6 to 8 soil 

sub-samples at random locations from each of the grid locations.  We also collected 6 

soil sub-samples from a small pile of soil containing numerous spent shotgun shells in a 

wooded area at the rear of the shotgun range.   

The soil sub-samples from the Range floor sample grids were collected at continuous 

intervals from the ground surface to 1 to 1.5 ft. below the ground surface.  A thin layer of 

loam recently placed on the ground surface was not included with soil sub-samples 

collected from the shotgun range firing area.   

The soil sub-samples from the rifle and pistol bullet-stop berms were collected at 

continuous intervals from the surface of the berms to depths of 2 ft. to 3 ft.  

Between each soil sub-sample collection location, any soil sticking to the sampling 

equipment was removed with a cloth rag or wire brush. 

The 6 to 8 soil sub-samples collected from each grid and the soil stockpile containing 

spent shotgun shells were placed in labeled plastic bags and transported to the 

S.W.COLE soils laboratory in Gray, Maine.  In the soils laboratory, the sub-samples 

from each grid were mixed in a stainless steel bowl to form one composite sample for 

that grid location.  Any spent rounds and casings observed during sample compositing 

were removed.  After compositing, each sample was sieved through a #10 screen to 

remove spent round and casing pieces that were not removed by hand during sample 

mixing.   

4.3 Analytical Laboratory Testing 

We transported the 31 composite soil samples using standard chain-of-custody 

procedures to Katahdin Analytical Services (KAS) in Scarborough, Maine for total Lead 

analysis by laboratory test method SW846 6010. 
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The laboratory test report indicates that the total Lead concentrations ranged from           

5.17 parts per million (ppm) for sample P-8 (center of the pistol range front berm face) 

to 3,800 ppm for sample R-13 (southeast end of the rifle range front berm face).  The 

concentrations of Lead in 8 of the samples (6 from the rifle range and 2 from the pistol 

range) exceeded both the Soil Residential scenario RAG for Lead of 340 ppm and the 

Soil Park User scenario for Lead of 530 ppm.  The concentrations of Lead in 9 of the 

samples (1 from the shotgun range, 5 from the rifle range and 3 from the pistol range) 

were below the Soil Residential scenario RAG for Lead, but above the background 

concentration for Lead in soil of 50 ppm.  The concentrations of Lead reported for the 

remaining 12 samples (7 from the shotgun range, 2 from the rifle range, 2 from the 

pistol range and the shotgun range soil stockpile sample) were all below the 

background concentration for Lead in soil. 

A copy of the KAS laboratory test report is included in Appendix D.    

Table 1 below summarizes the total Lead laboratory test results for each of the 31 

composite soil samples.  

TABLE 1 
Brownfield Game Management Area Range Soil Sample Total Lead Concentrations   

Composite Soil Sample  Composite Sample Location 

Composite Sample 
Total Lead 

Concentration 
(ppm) 

S-1 NW End Shotgun Range 20 
S-2 W End Shotgun Range 24.1 
S-3 W End Shotgun Range 95.1 
S-4 SW End Shotgun Range 9.88 
S-5 NE End Shotgun Range 34.5 
S-6 E End Shotgun Range 42.4 
S-7 E End Shotgun Range 13.8 
S-8 SE End Shotgun Range 12 

S-Stockpile South (Back) End of Shotgun Range 20 

R-1 
Rifle Range Firing Area/N End Rifle 

Range Floor 
173 

R-2 N End Rifle Range Floor 1,100 
R-3 N End Rifle Range Floor 301 
R-4 Center Rifle Range Floor 78.8 
R-5 Center Rifle Range Floor 18 
R-6 S End Rifle Range Floor 19.1 
R-7 S End Rifle Range Floor 85.2 
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R-8 Rifle Range Berm Front Face (NW End) 1,740 
R-9 Rifle Range Berm Front Face (Center) 2,550 

R-10 Rifle Range Berm Front Face (NE End)  267 
R-11 Rifle Range Berm Back Face (SW End) 602 
R-12 Rifle Range Berm Back Face (Center)   2,920 
R-13 Rifle Range Berm Back Face (SE End) 3,750 

P-1 
Pistol Range Firing Area/N End Pistol 

Range Floor  
65 

P-2 Center Pistol Range Floor 120 
P-3 S End Pistol Range Floor 12.6 
P-4 Pistol Range Berm Front Face (NW End) 1,630 
P-5 Pistol Range Berm Front Face (Center) 57.6 
P-6 Pistol Range Berm Front Face (NE End) 14.1 
P-7 Pistol Range Berm Back Face (SW End) 935 
P-8 Pistol Range Berm Back Face (Center) 5.17 
P-9 Pistol Range Berm Back Face (SE End) 6.47 

Notes:  Bold designation indicates Lead concentration exceeds MeDEP Soil Residential scenario and 
Soil Park User scenario RAGs for Lead       
See Sheet B-2 in Appendix B for soil sample grid and soil stockpile locations 
ppm equals parts per million 

S.W.COLE contacted KAS and requested that they analyze the 8 composite grid 

samples (R-2, R-8, R-9, R-11, R-12, R-13, P-4 and P-7) with the highest total Lead 

concentrations (1,100, 1,740, 2,550, 602, 2,929, 3,750, 1,630 and 935 ppm, 

respectively) for TCLP Lead.  The purpose of the TCLP testing was to determine if the 

soils within those grids qualified as Hazardous Waste.   

The laboratory test report indicates that the TCLP Lead concentrations ranged from 

non-detect for sample P-4 to 29.4 ppm for sample R-12.  The TCLP Lead 

concentrations reported for 5 of the samples (R-2, R-9, R-12, R-13, and P-7) exceeded 

5.0 ppm, thus qualifying the soils in these sample grids as Hazardous Waste.  The non-

detect TCLP Lead test result for P-4 suggests that the Total Lead test result of 1,630 

ppm for P-4 may not be representative of the Lead concentration in soils for that grid. 

The Total Lead concentrations reported for the berm front face grids on either side of P-

4 were only 57.6 and 14.1 ppm.  This suggests that the Total Lead test result for P-4 

was potentially biased due to a spent round lead fragment being included in the soil 

sample when it was analyzed.  A copy of the KAS laboratory test report is included in 

Appendix D. 
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Table 2 below summarizes the TCLP Lead test results for samples.

TABLE 2 
Brownfield Game Management Area Range Soil Sample TCLP Lead Concentrations

Composite Soil 
Sample Composite Sample Location  

Composite Sample  
TCLP Lead Concentration 

(ppm)  
R-2 N End Rifle Range Floor  5.25 

R-8 Rifle Range Berm Front Face (NW End) 2.96 

R-9 Rifle Range Berm Front Face (Center)  11.0 

R-11 Rifle Range Berm Back Face (SW End) 1.01 

R-12 Rifle Range Berm Back Face (Center) 29.4 

R-13 Rifle Range Berm Back Face (SE End) 27.8 

P-4 Pistol Range Berm Front Face (NW End) ND 

P-7 Pistol Range Berm Back Face (SW End) 7.0 

Notes:  Bold designation indicates the Lead concentration qualifies the soils as hazardous waste 
 See Sheet B-2 in Appendix B for soil sample grid locations 
ppm equals parts per million 
ND equals non-detect 

5.0 FINDINGS AND CONCLUSIONS 

S.W.COLE has completed environmental soil sampling and testing services for the 

MDIF&W Brownfield Game Management Area Shooting Range in Fryeburg, Maine.  

The services were provided in order to delineate the areas of the in-place soil at the 

Range that exceed applicable soil remedial action guidelines for Lead.   

Soil sub-samples collected from 30 sample grids established in the shotgun range, rifle 

range and the pistol range, and from a soil stockpile containing spent shotgun shells 

were composited and submitted to a laboratory for Total Lead analyses.   

The concentrations of Total Lead reported for 6 rifle range sample grids and 2 pistol 

range sample grids exceeded the MeDEP Soil Residential scenario remedial action 

guideline (RAG) for Lead of 340 ppm and the Soil Park User scenario for Lead of 530 

ppm.  One of the rifle range grids (R-2) is a floor grid at the north end of the range, and 
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the other five (R-8, R-9, R-11, R-12 and R-13) are bullet-stop berm grids.  The 2 pistol 

range grids (P-4 and P-7) are both bullet-stop berms grids.  The Total Lead 

concentrations reported for the shotgun range grids and the soil stockpile at the back of 

the shotgun range did not exceed either of the RAGs for Lead. 

The 8 grid soil samples that had the highest Total Lead concentrations were analyzed in 

the laboratory for TCLP Lead.  The TCLP Lead concentrations reported for 5 of the grid 

samples exceeded the EPA maximum concentration level (MCL) for Lead in soil of 5.0 

ppm, thus qualifying the soils in the 5 grids as Hazardous Waste.  These five grids are 

R-2 at the north end of the rifle range, R-9, R-12 and R-13 on the rifle range bullet-stop 

berms, and P-7 on the pistol range bullet-stop berm. 

The non-detect TCLP Lead test result for the grid P-4 sample suggests that the 

elevated Total Lead test result of 1,630 ppm for grid P-4 may not be representative of 

the Lead concentration in soils for that grid.  The Total Lead test result was potentially 

biased due to a spent round lead fragment being included in the soil sample when it 

was analyzed.   

6.0 CLOSING 

Thank you for using our services for this phase of your project.  Please contact us if you 

have questions or if we may be of further assistance. 

S. W. COLE ENGINEERING, INC. 

Gary W. Bucklin, C.G.  
Senior Geologist  

GWB/jlw  

P:\2014\14-1124 E - Maine Dept of Inland Fisheries & Wildlife - Brownfield, ME - MIF&W Rifle Range - Env Soil Sampling & Testing - GWB\Reports and Letters\Report 6-8-
15.doc 
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APPENDIX A 
Limitations 

 

This Environmental Soil Sampling and Testing Services report has been prepared for the 

exclusive use of the Maine Department of Inland Fisheries & Wildlife (MDIF&W) for 

specific application to the soil sampling and testing services for the MDIF&W Brownfield 

Game Management Area Shooting Range on Fish and Game Road in Fryeburg, Maine.   

We have endeavored to prepare this report in accordance with generally accepted 

practices.  No other warranty, expressed or implied, is made.   

 

The scope of our assessment has been limited to the items specifically discussed in the 

text of this report.  Any recommendations contained in this report are based substantially 

upon information provided by others regarding the site and on our findings during the site 

visit.  Should any additional data or information become available, it should be reviewed by       

S. W. Cole Engineering, Inc. and the conclusions and recommendations presented in this 

report should be modified as appropriate.   

 

This report cannot reflect undetected variations, which may occur, nor can it reflect 

variations of subsurface conditions (groundwater quality or elevation) over time.    

 

S. W. Cole Engineering, Inc.’s scope of work has not included the investigation, detection, 

or prevention of any Biological Pollutants at the project site or in any existing or proposed 

structure at the site.  The term “Biological Pollutants” includes, but is not limited to, molds, 

fungi, spores, bacteria, and viruses, and the byproducts of any such biological organisms. 

 

We note that our findings do not represent scientific certainties and are based on 

professional judgement.  S. W. Cole Engineering, Inc. does not represent that the 

subject site contains no hazardous substances or other latent conditions beyond that 

detected or observed by S. W. Cole Engineering, Inc. 
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Collecting a soil sub-sample at the southeast end of the shotgun range 

Soil pile with spent shotgun shells at the back of the shotgun range 

Sheet C-1 
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A soil sub-sample collected from the rifle range firing area. 

A soil sub-sample being collected from the front face of the rifle range berm 

Sheet C-2 
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 Soil sub-sample collection near the pistol range firing area 

Collecting a soil sub-sample from the front berm face of the pistol range 

Sheet C-3 
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May 13, 2015

Project ID: Fryeburg/14-1124

Project Manager: Ms. Diane Paul

Dear Mr. Bucklin:

RE:  Katahdin Lab Number: SI2699

Please find enclosed the following information:

Sample Receipt Date(s): April 28, 2015

Mr. Gary Bucklin

S. W. Cole Engineering, Inc.

286 Portland Road

Gray,ME 04039

*   Report of Analysis (Analytical and/or Field)

*   Quality Control Data Summary

*   Chain of Custody (COC)

*   Login Report

A copy of the Chain of Custody is included in the paginated report.  The original COC is attached as an 

addendum to this report.

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 

contact the project manager listed above. The results contained in this report relate only to the submitted 

samples.  This cover letter is an integral part of the ROA.

We certify that the test results provided in this report meet all the requirements of the NELAC standards unless 

otherwise noted in an attached technical narrative or in the Report of Analysis.

We appreciate your continued use of our laboratory and look forward to working with you in the future.  The 

following signature indicates technical review and acceptance of the data.                                                          

Please go to http://www.katahdinlab.com/cert.html for copies of Katahdin Analytical Services Inc. current 

certificates and analyte lists.                                                             

Sincerely,

KATAHDIN ANALYTICAL SERVICES

__________________________________________                        _________________

Authorized Signature                                                                                 Date

05/13/2015

Katahdin Analytical Services 0000001



DM-003 – Revision 6 – 10/15/2014 

 
KATAHDIN ANALYTICAL SERVICES – INORGANIC DATA QUALIFIERS  

 
The sampled date indicated on the attached Report(s) of Analysis (ROA) is the date for which a grab sample was collected or the date 
for which a composite sample was completed.   Beginning and start times for composite samples can be found on the Chain-of-
Custody.  
 
U Indicates the compound was analyzed for but not detected above the specified level.  This level may be the Limit of 

Quantitation (LOQ)(previously called Practical Quantitation Level (PQL)), the Limit of Detection (LOD) or Method Detection 
Limit (MDL) as required by the client. 

 
Note:  All results reported as “U” MDL have a 50% rate for false negatives compared to those results reported as “U” 
PQL/LOQ or “U” LOD, where the rate of false negatives is <1%. 

 
E Estimated value.  This flag identifies compounds whose concentrations exceed the upper level of the calibration range of the 

instrument for that specific analysis. 
 
J Estimated value.  The analyte was detected in the sample at a concentration less than the laboratory Limit of Quantitation 

(LOQ)(previously called Practical Quantitation Limit (PQL)), but above the Method Detection Limit (MDL). 
 
I-7 The laboratory’s Practical Quantitation Level could not be achieved for this parameter due to sample composition, matrix 

effects, sample volume, or quantity used for analysis. 
 
A-4 Please refer to cover letter or narrative for further information. 
 
H_   Please note that the regulatory holding time for _______ is “analyze immediately”.  Ideally, this analysis must be performed in 

the field at the time of sample collection.  _______ for this sample was not performed at the time of sample collection.  The 
analysis was performed as soon as possible after receipt by the laboratory.   

 
 H1 - pH                                     H2 - DO                                 H3 - sulfide                                        H4 - residual chlorine 
 
T1    The client did not provide the full volume of at least one liter for analysis of TSS.  Therefore, the PQL of 2.5 mg/L could not be 

achieved. 
 
T2  The client provided the required volume of at least one liter for analysis of TSS, but the laboratory could not filter the full one 

liter volume due to the sample matrix.  Therefore, the PQL of 2.5 mg/L could not be achieved. 
 
M1 The matrix spike and/or matrix spike duplicate recovery performed on this sample was outside of the laboratory acceptance 

criteria.  Sample matrix is suspected.  The laboratory criteria was met for the Laboratory Control Sample (LCS) analyzed 
concurrently with this sample. 

 
M2 The matrix spike and/or matrix spike duplicate recovery was outside of the laboratory acceptance criteria.  The native sample 

concentration is greater than four times the spike added concentration so the spike added could not be distinguished from the 
native sample concentration.   

 
R1 The relative percent difference (RPD) between the duplicate analyses performed on this sample was outside of the laboratory 

acceptance criteria (when both values are greater than ten times the PQL). 
 
MCL Maximum Contaminant Level     NL No limit 
 
NFL No Free Liquid Present      FLP Free Liquid Present 
 
NOD No Odor Detected       TON Threshold Odor Number 
 
 
D-1 As required by Method 5210B, APHA Standard Methods for the Examination of Water and Wastewater (21

st
 edition), the BOD 

value reported for this sample is ‘qualified’ because the check standard run concurrently with the sample analysis did not meet 
the criteria specified in the method (198 +/- 30.5 mg/L).  These results may not be reportable for compliance purposes. 

  
D-2 The measured final dissolved oxygen concentrations of all dilutions were less than the method-specified limit of 1 mg/L.  The 

reported BOD result was calculated assuming a final oxygen concentration equal to 1 mg/L. 
 
D-3 The dilution water used to prepare this sample did not meet the method and/or regulatory criteria of less than 0.2 or 0.4 mg/L 

dissolved oxygen (DO) uptake over the five day period of incubation.  These results may not be reportable for compliance 
purposes. 
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Schmidt Associates 
Attention:  Kyle Miller, PE, LEED AP BD+C 
415 Massachusetts Avenue 
Indianapolis, IN 46204 
 
 
Subject: Explorations and Geotechnical Engineering Services – Rev. 1 

Proposed Shooting Range 
Fish and Game Road 
Fryeburg, Maine 

 
Dear Kyle: 
 
In accordance with our Proposal, dated March 10, 2017, and our Contract Addendum, 

dated May 5, 2021, we have performed subsurface explorations for the subject project.  

This report summarizes our findings and geotechnical recommendations and its contents 

are subject to the limitations set forth in Appendix A.   

1.0 INTRODUCTION 

 

1.1 Scope and Purpose 

The purpose of our services was to obtain subsurface information at the site in order to 

develop geotechnical recommendations relative to foundations and earthwork associated 

with the proposed construction.  Our scope of services included test boring explorations, 

soils laboratory testing, a geotechnical analysis of the subsurface findings and preparation 

of this report.   

1.2 Site and Proposed Construction 

The site is located at the existing IF&W shooting range on the east side of Fish and Game 

Road in Fryeburg, Maine.  At the time of our 2017 services, the site was largely wooded 

with the exception of the immediate shooting lanes.  Since then, the site has been cleared 

of trees and larger vegetation.  The site is relatively flat with some existing berms around 

the shooting lanes.  Surficial boulders and cobbles were observed across the site. 
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We understand the proposed shooting range development has been modified since our 

initial project engagement in 2017.  We understand current development plans call for 

construction of a new shooting range with associated paved parking.  We understand the 

proposed shooting range structure will be an unheated structure with strip and column 

spread footing foundations supporting concrete walls and overhead concrete baffles.  We 

understand earthen backstops will be constructed at the end of the range for ballistic 

catchment.  We understand the earthen backstop will generally be about 20 feet tall with 

1.5H:1V or flatter slopes.  A new sound wall constructed with pre-fabricated sections is 

proposed along the edge of the range adjacent to Fish and Game Road. 

Proposed and existing site features are shown on the “Exploration Location Plan” attached 

in Appendix B.   

2.0 EXPLORATION AND TESTING 

 

2.1 Explorations 

S. W. Cole Engineering, Inc. (S.W.COLE) coordinated test borings in 2017 for a 

previously proposed site concept and coordinated supplemental test borings in 2021 for 

the current proposed site concept, as follows. 

2.1.1 Current Explorations 

Four test borings (B-101 through B-103 and B-101A) were made at the site on            

May 26, 2021 by S.W. Cole Explorations, LLC.  The exploration locations were selected 

by Schmidt Associates and established in the field by S.W.COLE using GPS methods.  

The approximate exploration locations are shown on the “Exploration Location Plan” 

attached in Appendix B.  Logs of the explorations and a key to the notes and symbols 

used on the logs are attached in Appendix C. 

2.1.2 Prior Explorations 

Fourteen test borings (B-1 through B-6, B-1A, B-2A, B-3A, B-3B, B-4A, B-4B, B-6A and 

B-6B) were made at the site on November 21 and 22, 2017 by S.W.Cole Explorations, 

LLC.  The exploration locations were selected by others and established in the field by 

S.W.COLE using taped measurements from existing site features.  The approximate 

exploration locations are shown on the “Exploration Location Plan” attached in Appendix 

B.  Logs of the explorations and a key to the notes and symbols used on the logs are 
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attached in Appendix C.  The elevations shown on the logs were estimated based on 

provided topographic information.   

2.2 Field Testing 

The test borings were drilled using solid-stem augers, hollow-stem augers, cased wash 

boring, and rock coring techniques.  The soils were sampled at 2 to 5 foot intervals using a 

split-spoon sampler and Standard Penetration Testing (SPT) techniques.  SPT blow 

counts are shown on the logs.   

2.3 Laboratory Testing 

Soil samples obtained from the explorations were returned to our laboratory for further 

visual classification and testing.  Soil moisture content test results are noted on the logs.  

The results of two gradation tests are attached in Appendix D. 

3.0 SUBSURFACE CONDITIONS 

 

3.1 Soil and Bedrock 

The test borings encountered a soils profile generally consisting of topsoil and organics 

overlying loose to medium dense, becoming dense to very dense, silty sand or silt and 

sand with varying amounts of gravel and cobbles, overlying refusal surfaces (probable 

bedrock or boulders) at depths of about 4.5 to 15 feet.  Rock coring was performed at 

boring B-101A within probable bedrock at a depth interval of 10 to 15 feet below the 

ground surface.  The recovered rock core is classified as granite with a rock quality 

designation (RQD) of 90 percent.    

Not all the strata were encountered at each exploration; refer to the attached logs for more 

detailed subsurface information. 

3.2 Groundwater 

The soils encountered at the test borings were damp to moist from the ground surface.  

Saturated soils were observed in B-1A, B-5, B-6, B-102, and B-103 at depths of about 4 to 

10 feet.  Groundwater likely becomes perched on the relatively impervious silty soils and 

probable bedrock encountered at the test borings.  Long term groundwater information is 

not available.  It should be anticipated that groundwater levels will fluctuate, particularly in 

response to periods of snowmelt and precipitation, as well as changes in site use. 
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4.0 EVALUATION AND RECOMMENDATIONS 

   

4.1 General Findings 

Based on the subsurface findings, the proposed construction appears feasible from a 

geotechnical standpoint.  The principle geotechnical considerations include: 

 Spread footing foundations and slab-on-grade floors bearing on properly prepared 

subgrades appear suitable for the proposed range and outbuilding.   

 Footings should be founded below frost depth and bear on at least 3 inches of 

compacted Crushed Stone overlying undisturbed, non-organic native soils.  On-

grade floor slabs in unheated areas should bear on compacted non-frost 

susceptible Structural Fill extending to frost depth, or should be protected from 

adverse frost action with rigid insulation. 

 All topsoil, organics and debris must be completely removed from beneath the 

proposed foundations, slabs and structures and backfilled with properly 

compacted Structural Fill.   

 Based on the findings at the exploration locations, we anticipate subgrades across 

the site will consist of silty sand with varying portions of gravel, cobbles, and 

boulders.  Based on our observations at the site, it should be noted that large 

boulders will be encountered during site grubbing and excavation.  Earthwork and 

grading activities should occur during drier, non-freezing weather of Spring, 

Summer and Fall.  Excavation of bearing surfaces should be completed with a 

smooth-edged bucket to lessen subgrade disturbance.   

4.2 Global Stability 

We performed global stability analyses for the proposed 20-foot high earthen backstop 

with a 1.5H:1V or flatter slopes.  The stability evaluations were made using a two-

dimensional stability model and SLOPE/W computer software.  Our global stability 

analysis utilized a method of slices assuming moment equilibrium, and was based on: 

1) our current understanding of the project; 2) subsurface information obtained at the 

explorations; 3) proposed and existing site grades shown on Sheet 1; 3) earthen 

backstop constructed with native granular soil compacted to 95% with an internal friction 

angle of at least 30 degrees; and 4) the use of geotextile reinforcement, where needed.  

For the reinforced earthen backstop with a 1.5H:1V slope face, our analysis indicates a 
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safety factors against a deep rotational failure of 1.35.  Our model assumes the use of 

geotextile reinforcement with a minimum long-term design tensile strength of 2,000 

pounds/foot (such as Mirafi Miragrid 3XT) spaced every 2 feet vertically.  Slope stability 

output graphics with recommended minimum reinforcement geotextile lengths are 

attached in Appendix E.   

Safety factors of 1.3 are considered acceptable for long-term conditions for slopes not 

supporting buildings.  Based on our analysis, the factors of safety against rotational 

failure are at or above the acceptable thresholds for the proposed construction provided 

the geotechnical recommendations presented herein are followed.   

4.3 Site and Subgrade Preparation 

We recommend site preparation begin with the construction of an erosion control 

system to protect adjacent drainage ways and areas outside the construction limits.  

Surficial organics, roots and topsoil should be completely removed from areas of 

proposed fill and construction.  As much vegetation as possible should remain outside 

the construction areas to lessen the potential for erosion and site disturbance. 

Footings: We recommend footings be founded below frost depth and bear on at least 3 

inches of compacted Crushed Stone overlying undisturbed, non-organic native soils.  

Boulders and cobbles should be removed if within 3 inches of the footing subgrade 

elevation.  Depressions left from cobble and boulder removal should be backfilled with 

compacted Structural Fill or Crushed Stone. 

Earth Berms: We recommend earth berm subgrades be proof rolled and densified with 

a roller compactor weighing at least 10 tons prior to fill placement and construction.  

Areas which become soft or continue to yield after densification should be removed and 

replaced with compacted Granular Borrow.   

4.4 Excavation and Dewatering 

Excavation work will generally encounter topsoil and silty sand with gravel, cobbles and 

boulders. Care must be exercised during construction to limit disturbance of the bearing 

soils.  Earthwork and grading activities should occur during drier, non-freezing weather of 

Spring, Summer and Fall.  Rubber tired construction equipment should not operate directly 

on the native bearing soils, particularly when wet.  Final cuts to subgrade should be 

performed with a smooth-edged bucket to help reduce strength loss from soil disturbance. 
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Based on the subsurface findings and our site observations, we anticipate large 

boulders will be encountered during site grubbing and excavation.  Some large boulders 

may require hoe-ramming or drilling and blasting for bedrock removal.  If blasting is 

considered, we recommend a licensed blasting contractor be engaged.  Pre-blast 

surveys should be completed on surrounding structures, water supply wells and 

infrastructure prior to commencing blasting activities.   

 

Vibrations from construction should be controlled below threshold limits of 0.5 in/sec for 

structures, water supply wells and infrastructure within 500 feet of the project site.  More 

restrictive vibration limits may be warranted in specific cases with sensitive equipment, 

historic structures or artifacts on-site or within close proximity.   

 

Sumping and pumping dewatering techniques should be adequate to control groundwater 

in excavations.  Controlling the water levels to at least one foot below planned excavation 

depths will help stabilize subgrades during construction.  Excavations must be properly 

shored or sloped in accordance with OSHA Regulations to prevent sloughing and caving 

of the sidewalls during construction.  Care must be taken to preclude undermining 

adjacent structures, utilities and roadways.  The design and planning of excavations, 

excavation support systems, and dewatering is the responsibility of the contractor. 

 

4.5 Foundations 

We recommend the proposed shooting range structures be supported on spread 

footings bearing on 3 inches of compacted Crushed Stone overlying undisturbed, non-

organic native soils.  For foundations bearing on properly prepared subgrades, we 

recommend the following geotechnical parameters for design consideration: 

Geotechnical Parameters for Spread Footings and Foundation Walls 
Design Frost Depth (100 year AFI) 5.0 feet  
Net Allowable Soil Bearing Pressure 3.5 ksf 
Base Friction Factor 0.35 
Total Unit Weight of Backfill 125 pcf 
At-Rest Lateral Earth Pressure Coefficient 0.5 
Internal Friction Angle of Backfill 30° 
Seismic Soil Site Class D (IBC 2009) 
Estimated Total Settlement 1-inch 
Differential Settlement ½-inch 
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4.6 Foundation Drainage 

We recommend an underdrain system be installed on the outside edge of perimeter 

footings.  The underdrain pipe should consist of 4-inch diameter, perforated SDR-35 

foundation drain pipe bedded in Crushed Stone and wrapped in non-woven geotextile 

fabric, such as Mirafi 160N.  The underdrain pipe must have a positive gravity outlet 

protected from freezing, clogging and backflow.  Surface grades should be sloped away 

from the building for positive surface water drainage.   

4.7 Slab-On-Grade 

We understand the proposed structures will be unheated.  Therefore we recommend 

on-grade floor slabs be over-excavated to design frost depth and backfilled with non-

frost susceptible Structural Fill.  Alternatively, slab on-grade floors could be protected 

from adverse frost action using rigid insulation in accordance with SEI/ASCE 32-01.   

On-grade floor slabs underlain by Structural Fill extending to frost depth or at least 12 

inches overlying rigid insulation, as described above, may be designed using a 

subgrade reaction modulus of 100 pci (pounds per cubic inch); rigid insulation with 

adequate strength properties must be considered.  The structural engineer or concrete 

consultant must design steel reinforcing and joint spacing appropriate to slab thickness 

and function. 

We recommend a sub-slab vapor retarder particularly in areas of the building where the 

concrete slab will be covered with an impermeable surface treatment or floor covering 

that may be sensitive to moisture vapors.  The vapor retarder must have a permeance 

that is less than the floor cover or surface treatment that is applied to the slab.  The 

vapor retarder must have sufficient durability to withstand direct contact with the sub-

slab base material and construction activity.  The vapor retarder material should be 

placed according to the manufacturer’s recommended method, including the taping and 

lapping of all joints and wall connections. The architect and/or flooring consultant should 

select the vapor retarder products compatible with flooring and adhesive materials. 

The floor slab should be appropriately cured using moisture retention methods after 

casting.  Typical floor slab curing methods should be used for at least 7 days.  The 

architect or flooring consultant should assign curing methods consistent with current 

applicable American Concrete Institute (ACI) procedures with consideration of curing 

method compatibility to proposed surface treatments, flooring and adhesive materials. 
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4.8 Entrance Slabs and Sidewalks 

Entrance slabs and sidewalks adjacent to the building must be designed to reduce the 

effects of differential frost action between adjacent pavement, doorways, and entrances.  

We recommend that non-frost susceptible Structural Fill be provided to a depth of at 

least 5 feet below the top of entrance slabs.  This thickness of Structural Fill should 

extend the full width of the entrance slab and outward at least 5 feet, thereafter 

transitioning up to the bottom of the adjacent sidewalk or pavement gravels at a 3H:1V 

or flatter slope.   

4.9 Fill, Backfill and Compaction 

We recommend the following fill and backfill materials.   

Common Borrow:  Subgrade fill in paved and landscape areas as well as fill for the 

earthen backstops, should be non-organic compactable earth meeting the requirements 

of 2020 MaineDOT Standard Specification 703.18 Common Borrow.   

Granular Borrow:  Fill to raise grades in building and paved areas, as well as fill for the 

earthen backstops, should be sand or silty sand meeting the requirements of 2020 

MaineDOT Standard Specification 703.19 Granular Borrow.   

Structural Fill:  Backfill for foundations and non-frost susceptible material below slabs 

and exterior entrances slabs should be clean, non-frost susceptible sand and gravel 

meeting the gradation requirements for Structural Fill as given below: 

Structural Fill 
Sieve Size Percent Finer by Weight 

4 inch 100 
3 inch 90 to 100 
¼ inch 25 to 90 

#40 0 to 30 
#200 0 to 6 

 

Crushed Stone:  Crushed Stone used beneath footings and for underdrain aggregate 

should be washed ¾-inch crushed stone meeting the requirements of 2020 MaineDOT 

Standard Specification 703.13 Crushed Stone ¾-Inch.   

Reuse of Site Soils:  The non-organic on-site soils are unsuitable for reuse as Structural 

Fill, but are suitable for reuse as Common Borrow.  The native soils are anticipated for 
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reuse as Common Borrow to construct earthen backstops.  The native soils should be 

tested to confirm friction angle of at least 30 degrees.  The native soils should be 

screened to remove material greater than 6 inches. 

Placement and Compaction:  Fill should be placed in horizontal lifts and compacted 

such that the desired density is achieved throughout the lift thickness with 3 to 5 passes 

of the compaction equipment.  Loose lift thicknesses for grading, fill and backfill 

activities should not exceed 12 inches.  We recommend that fill and backfill in building 

and paved areas be compacted to at least 95 percent of its maximum dry density as 

determined by ASTM D-1557.  Crushed Stone should be compacted with 3 to 5 passes 

of a vibratory plate compactor having a static weight of at least 500 pounds. 

4.10 Weather Considerations 

Construction activity should be limited during wet and freezing weather and the site soils 

may require drying or thawing before construction activities may continue.  The contractor 

should anticipate the need for water to temper fills in order to facilitate compaction during 

dry weather.  If construction takes place during cold weather, subgrades, foundations and 

floor slabs must be protected during freezing conditions.  Concrete and fill must not be 

placed on frozen soil; and once placed, the concrete and soil beneath the structure must 

be protected from freezing. 

4.11 Design Review and Construction Testing 

S.W.COLE should be retained to review the construction documents prior to bidding to 

determine that our earthwork and foundation recommendations have been properly 

interpreted and implemented.   

A soils and concrete testing program should be implemented during construction to 

observe compliance with the design concepts, plans, and specifications.  S.W.COLE is 

available to observe earthwork activities and preparation of foundation bearing surfaces as 

well as provide testing and IBC Special Inspection services for soils, concrete, steel, and 

structural masonry. 
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5.0 CLOSURE 

It has been a pleasure to be of assistance to you with this phase of your project.  We 

look forward to working with you during the construction phase of the project.   

Sincerely, 

S. W. Cole Engineering, Inc. 
 

  
  
 
Evan M. Walker, P.E. 
Senior Geotechnical Engineer 
 
MAS/EMW:pfk/tjb 
 

 

 

 

 

 

 



 

 

APPENDIX A 

 

Limitations 
 

This report has been prepared for the exclusive use of {CLIENT} for specific application 

to the proposed {Project} on {Location} in {Town, State}.  S. W. Cole Engineering, Inc. 

(S.W.COLE) has endeavored to conduct our services in accordance with generally 

accepted soil and foundation engineering practices.  No warranty, expressed or implied, 

is made. 

 

The soil profiles described in the report are intended to convey general trends in 

subsurface conditions.  The boundaries between strata are approximate and are based 

upon interpretation of exploration data and samples. 

 

The analyses performed during this investigation and recommendations presented in 

this report are based in part upon the data obtained from subsurface explorations made 

at the site.  Variations in subsurface conditions may occur between explorations and 

may not become evident until construction.  If variations in subsurface conditions 

become evident after submission of this report, it will be necessary to evaluate their 

nature and to review the recommendations of this report. 

 

Observations have been made during exploration work to assess site groundwater 

levels.  Fluctuations in water levels will occur due to variations in rainfall, temperature, 

and other factors. 

 

S.W.COLE’s scope of services has not included the investigation, detection, or prevention 

of any Biological Pollutants at the project site or in any existing or proposed structure at the 

site.  The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores, 

bacteria, and viruses, and the byproducts of any such biological organisms. 

 

Recommendations contained in this report are based substantially upon information 

provided by others regarding the proposed project.  In the event that any changes are 

made in the design, nature, or location of the proposed project, S.W.COLE should 

review such changes as they relate to analyses associated with this report.  

Recommendations contained in this report shall not be considered valid unless the 

changes are reviewed by S.W.COLE. 
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APPENDIX C 

 

Exploration Logs and Key 



1D

2D

3D

24/8

24/16

24/18

1-10-4-
4

3-5-9-
14

10-15-
14-14

Forest Duff / Topsoil

Loose, brown, silty SAND, with roots and
organics

Medium dense, light brown, SILT and fine
SAND

Medium dense, brown, silty SAND

Medium dense, brown, gravelly silty SAND,
with frequent cobbles

Probable Weathered Bedrock
 Refusal at 9.7 feet

Probable Boulder or Bedrock

0-2

2-4

5-7

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Evan Walker

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): N/A

bpf = Blows per Foot

TOTAL DEPTH (FT): 9.7

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Kevin Hanscom

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft): Soils Damp from Surface, No Free Water Observed

HAMMER EFFICIENCY FACTOR:
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ra
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ic
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og

Elev.
(ft) Sample

No. T
yp

e

Depth
(ft)

5

Casing
Pen.
(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
Rec.
(in)

SAMPLE INFORMATION

H20
Depth

Blow
Count

or
RQD

Remarks
Sample

Description &
Classification

Depth
(ft)

Field / Lab
Test Data

BORING LOG

DATE FINISH: 5/26/2021

BORING NO.: B-101

BORING NO.: B-101

PROJECT NO. 17-0048
SHEET: 1 of 1

DATE START: 5/26/2021
CLIENT: Schmidt Associates
PROJECT: Proposed Shooting Range
LOCATION: Fish and Game Road, Fryeburg, Maine
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1R 60/54 90

No Sampling to 10' - See Boring B-101 for
Approximate Strata

BEDROCK
Granite, Slightly Weathered, Hard, Slightly
Fractured, Fractures from 0 to 5 Degrees
from Horizontal

Bottom of Exploration at 15.0 feet

10-15

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Evan Walker

CORE BARREL: NQ2

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): N/A

bpf = Blows per Foot

TOTAL DEPTH (FT): 15.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Kevin Hanscom

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 30

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Cased Boring

WATER LEVEL DEPTHS (ft): See Boring B-101

HAMMER EFFICIENCY FACTOR:
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15
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Pen.
(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
Rec.
(in)

SAMPLE INFORMATION

H20
Depth

Blow
Count

or
RQD

Remarks
Sample

Description &
Classification

Depth
(ft)

Field / Lab
Test Data

BORING LOG

DATE FINISH: 5/26/2021

BORING NO.: B-101A

BORING NO.: B-101A

PROJECT NO. 17-0048
SHEET: 1 of 1

DATE START: 5/26/2021
CLIENT: Schmidt Associates
PROJECT: Proposed Shooting Range
LOCATION: Fish and Game Road, Fryeburg, Maine
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1D

2D

3D

4D

24/4

24/0

24/16

24/20

1-1-2-3

6-8-9-
20

14-13-
13-18

21-36-
40-52

Forest Duff / Topsoil

Loose to medium dense, brown, silty SAND,
with roots and organics

Medium dense, light gray-brown, silty
gravelly SAND, with frequent cobbles

Dense to very dense, brown, silty SAND and
GRAVEL, with frequent cobbles

 Refusal at 13.5 feet
Probable Boulder or Bedrock

0-2

2-4

5-7

10-12

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Evan Walker

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): N/A

bpf = Blows per Foot

TOTAL DEPTH (FT): 13.5

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Kevin Hanscom

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft):     10 ft   Soils Moist Below 2', Wet Below 3', Saturated Below 10' +/-

HAMMER EFFICIENCY FACTOR:
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Depth
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10

Casing
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(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
Rec.
(in)

SAMPLE INFORMATION

H20
Depth

Blow
Count

or
RQD

Remarks
Sample

Description &
Classification

Depth
(ft)

Field / Lab
Test Data

BORING LOG

DATE FINISH: 5/26/2021

BORING NO.: B-102

BORING NO.: B-102

PROJECT NO. 17-0048
SHEET: 1 of 1

DATE START: 5/26/2021
CLIENT: Schmidt Associates
PROJECT: Proposed Shooting Range
LOCATION: Fish and Game Road, Fryeburg, Maine
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1D

2D

3D

4D

24/16

24/18

18/18

16/15

1-1-1-1

4-6-24-
16

7-12-50

11-20-
50/4"

Forest Duff / Topsoil

Loose, brown, SAND, some silt, with roots
and organics

Loose, gray-brown, gravelly silty SAND

Dense, gray-brown, silty SAND and GRAVEL

Medium dense to dense, gray-brown,
gravelly silty SAND, with cobbles

 Refusal at 14.7 feet
Probable Boulder or Bedrock

0-2

2-4

5-6.5

10-11.3

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Evan Walker

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): N/A

bpf = Blows per Foot

TOTAL DEPTH (FT): 14.7

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Kevin Hanscom

KEY TO NOTES
AND SYMBOLS:

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.
Ø = Friction Angle (Estimated)

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft):     4 ft   Soils Moist from Surface, Wet to Saturated Below 4' +/-

HAMMER EFFICIENCY FACTOR:
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(ft)
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10

Casing
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(bpf)

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
Rec.
(in)

SAMPLE INFORMATION

H20
Depth

Blow
Count

or
RQD

Remarks
Sample

Description &
Classification

Depth
(ft)

Field / Lab
Test Data

BORING LOG

DATE FINISH: 5/26/2021

BORING NO.: B-103

BORING NO.: B-103

PROJECT NO. 17-0048
SHEET: 1 of 1

DATE START: 5/26/2021
CLIENT: Schmidt Associates
PROJECT: Proposed Shooting Range
LOCATION: Fish and Game Road, Fryeburg, Maine
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1D

2D

24/18

10/10

3-13-8-
6

10-
50/4"

Topsoil with organics
Medium dense orange-brown silty SAND,
some gravel
Dense grayish-brown silty SAND, some
gravel, some cobbles

Auger into probable bedrock or boulder

Bottom of Exploration at 8.5 feet

0-2

5-5.8

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 98' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 8.5

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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Description &
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Remarks

PROJECT NO. 17-0048
SHEET: 1 of 1

BORING LOG

DATE START: 11/21/2017
DATE FINISH: 11/21/2017

BORING NO.: B- 1

BORING NO.: B- 1B
O
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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3D 16/15 40-54-
50/4"

Move 5 ft southwest
Auger to 10 ft
See B-1 for soil description

Very dense grayish-brown gravelly SAND,
some silt, some cobbles

Auger into probable bedrock or boulder
Bottom of Exploration at 15.0 feet

10-11.3

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 98' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 15.0

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):      88.00 ft  11/21/2017        90.00 ft  11/22/2017

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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Remarks

PROJECT NO. 17-0048
SHEET: 1 of 1

BORING LOG

DATE START: 11/21/2017
DATE FINISH: 11/21/2017

BORING NO.: B- 1A

BORING NO.: B- 1AB
O
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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1D

2D

3D

24/8

24/24

8/6

1-1-1-1

11-14-
16-14

18-
50/2"

Topsoil with organics

Loose to medium dense orange-brown silty
SAND, some gravel, some tree roots

Medium dense to dense light brown SAND
and SILT, trace gravel, cobbles

Auger into probable bedrock or boulder
Bottom of Exploration at 11.5 feet

0-2

5-7

10-10.7

Lab ID 23189G,
w=13.7%

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 96.5' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 11.5

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft): 11/22/2017  No free water observed

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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PROJECT NO. 17-0048
SHEET: 1 of 1

BORING LOG

DATE START: 11/22/2017
DATE FINISH: 11/22/2017

BORING NO.: B- 2

BORING NO.: B- 2B
O
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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1D

2D

24/18

10/10

3-13-8-
6

10-
50/4"

Move 10 ft west
Auger to 10.5 ft
See B-2 for soil description

Auger into probable bedrock or boulder
Bottom of Exploration at 10.5 feet

0-2

5-5.8

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 96.5' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 10.5

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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PROJECT NO. 17-0048
SHEET: 1 of 1

BORING LOG

DATE START: 11/22/2017
DATE FINISH: 11/22/2017

BORING NO.: B- 2A

BORING NO.: B- 2AB
O
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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1D

2D

24/10

24/16

1-2-1-2

20-32-
29-30

Topsoil with organics

Loose light brown silty SAND, some gravel

Very dense light brown SAND and SILT,
some gravel, cobbles

Augered into probable bedrock or boulder

Bottom of Exploration at 9.0 feet

0-2

5-7

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 92' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 9.0

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft): 11/22/2017  No free water observed, soils wet at 2 ft

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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PROJECT NO. 17-0048
SHEET: 1 of 1

BORING LOG

DATE START: 11/22/2017
DATE FINISH: 11/22/2017
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME

1.0

3.0

7.5

9.0



Move 5 ft south
Auger to 7.5 ft
See B-3 for soil description

Auger into probable bedrock or boulder
Bottom of Exploration at 7.5 feet

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 92' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 7.5

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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PROJECT NO. 17-0048
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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Move 15 ft south
Auger to 7.4 ft
See B-3 for soil information

Auger into probable bedrock or boulder
Bottom of Exploration at 7.4 feet

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 92' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 7.4

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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CLIENT: Schmidt Associates
PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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1D 24/6 1-1-1-2 Topsoil with organics

Loose light brown silty SAND, some gravel,
some tree roots

Light brown silty SAND, some gravel,
cobbles
Auger into possible bedrock or boulder

Bottom of Exploration at 4.4 feet

0-2

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 91' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 4.4

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft): 11/22/2017  No free water observed

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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Move 5 ft south
Auger to 4.7 ft
See B-4 for soil description

Auger into possible bedrock or boulder
Bottom of Exploration at 4.7 feet

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 91' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 4.7

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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Move 10 ft south
Auger to 5.4 ft
See B-4 for soil description

Auger into possible bedrock or boulder
Bottom of Exploration at 5.4 feet

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 91' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 5.4

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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5.0
5.4



1D

2D

3D

24/20

24/20

1/1

2-4-4-3

15-16-
17-21

25/1"

Topsoil with organics
Loose light brown silty SAND, some gravel

Medium dense to dense light brown silty
SAND, some gravel, cobbles

Auger into probable bedrock or boulder
Bottom of Exploration at 10.4 feet

0-2

5-7

10-10.1

Lab ID 23188G,
w=8.2%

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 95' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 10.4

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):      86.00 ft   11/21/2017  Soils saturated at 9 ft +/-

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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1D

2D

24/20

3/3

1-3-3-3

50/3"

Topsoil and organics

Loose to medium dense light brown silty
SAND, some gravel, cobbles

Auger into possible bedrock or boulder

Bottom of Exploration at 6.0 feet

0-2

5-5.3

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 95.5' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 6.0

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):      90.50 ft   11/21/2017  Soils saturated at 5 ft +/-

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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PROJECT: Fryeburg Shooting Range
LOCATION: Fish and Game Road, Fryeburg, ME
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Move 5 ft west
Auger to 5.5 ft
See B-6 for soil description

Auger into possible bedrock or boulder
Bottom of Exploration at 5.5 feet

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 95.5' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 5.5

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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3D 6/5 17-
50/0"

Move 10 ft west
Auger to 10 ft
See B-6 for soil description

Medium dense to dense brown silty SAND,
some gravel
Auger into probable bedrock or boulder

Bottom of Exploration at 11.0 feet

10-10.5

KEY TO NOTES
AND SYMBOLS:

DRILLING CO.: S. W. Cole Explorations, LLC

HAMMER DROP (inch): 30

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic

GENERAL NOTES:

DRILLER: Scott Hollabaugh

HAMMER WEIGHT (lbs): 140

R = Rock Core Sample
V = Field Vane Shear

Pen. = Penetration Length
Rec. = Recovery Length
bpf = Blows per Foot
mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
PID = Photoionization Detector

Sv = Field Vane Shear Strength, kips/sq.ft.
qU = Unconfined Compressive Strength, kips/sq.ft.
N/A = Not Applicable

SAMPLER: Standard Split-Spoon

DRILLING METHOD: Hollow Stem Auger

LOGGED BY: Paul Kohler

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: N/A /N/A

Water Level

AUGER ID/OD:  2 1/4 in / 5 5/8 in

ELEVATION (FT): 95.5' +/-LOCATION: See Exploration Location Plan TOTAL DEPTH (FT): 11.0

U = Thin Walled Tube Sample

HAMMER EFFICIENCY FACTOR:

WATER LEVEL ELEVATIONS (ft):

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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KEY TO NOTES & SYMBOLS 
 Test Boring and Test Pit Explorations 
 
Stratification lines represent the approximate boundary between soil types and the transition may 
be gradual. 
 
Key to Symbols Used: 
 
w - water content, percent (dry weight basis) 
qu - unconfined compressive strength, kips/sq. ft. - laboratory test 
Sv - field vane shear strength, kips/sq. ft. 
Lv - lab vane shear strength, kips/sq. ft. 
qp - unconfined compressive strength, kips/sq. ft. – pocket penetrometer test 
O - organic content, percent (dry weight basis) 
WL - liquid limit - Atterberg test 
WP - plastic limit - Atterberg test 
WOH - advance by weight of hammer 
WOM - advance by weight of man 
WOR - advance by weight of rods 
HYD - advance by force of hydraulic piston on drill 
RQD - Rock Quality Designator - an index of the quality of a rock mass. 
T - total soil weight 
B - buoyant soil weight 
 
Description of Proportions:   Description of Stratified Soils 
 
      Parting:   0 to 1/16” thickness 
Trace:  0 to 5%   Seam:   1/16” to 1/2” thickness 
Some:  5 to 12%   Layer:  ½” to 12” thickness 
“Y”  12 to 35%   Varved: Alternating seams or layers 
And  35+%    Occasional: one or less per foot of thickness 
With  Undifferentiated  Frequent: more than one per foot of thickness 
 
REFUSAL:  Test Boring Explorations - Refusal depth indicates that depth at which, in the drill 
foreman's opinion, sufficient resistance to the advance of the casing, auger, probe rod or sampler 
was encountered to render further advance impossible or impracticable by the procedures and 
equipment being used. 
 
REFUSAL:  Test Pit Explorations - Refusal depth indicates that depth at which sufficient 
resistance to the advance of the backhoe bucket was encountered to render further advance 
impossible or impracticable by the procedures and equipment being used. 
 
Although refusal may indicate the encountering of the bedrock surface, it may indicate the striking 
of large cobbles, boulders, very dense or cemented soil, or other buried natural or man-made 
objects or it may indicate the encountering of a harder zone after penetrating a considerable depth 
through a weathered or disintegrated zone of the bedrock. 

 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

 

Laboratory Test Results 



Project Name FRYEBURG ME - SHOOTING RANGE - CONSTRUCTION MATERIALS 
TESTING SERVICES

Project Number 17-0048

Lab ID 23189G

Material Source B-2, 2D (5-7')
Date Completed 11/29/2017

Tested By TIMOTHY STOREY

Date Received 11/27/2017

ASTM C-117 & C-136

Client SCHMIDT ASSOCIATES, INC.

Report of Gradation
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3" 2" 1" #10 #20 #40 #100 #2001/2" 1/4"

SIEVE SIZE AMOUNT PASSING (%)STANDARD 
DESIGNATION (mm/µm)

6" 100150 mm
5" 100125 mm
4" 100100 mm
3" 10075 mm
2" 10050 mm

1-1/2" 10038.1 mm
1" 10025.0 mm

3/4" 10019.0 mm
1/2" 10012.5 mm
1/4" 996.3 mm

No. 4 1.6% Gravel984.75 mm
No. 10 952.00 mm
No. 20 82850 um
No. 40 54.7% Sand71425 um
No. 60 63250 um

No. 100 56150 um
No. 200 43.7% Fines43.775 um

Comments: w = 13.7% Sheet



Project Name FRYEBURG ME - SHOOTING RANGE - CONSTRUCTION MATERIALS 
TESTING SERVICES

Project Number 17-0048

Lab ID 23188G

Material Source B-5, 2D (5-7')
Date Completed 11/29/2017

Tested By PAUL SHAFFER

Date Received 11/27/2017

ASTM C-117 & C-136

Client SCHMIDT ASSOCIATES, INC.

Report of Gradation
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3" 2" 1" #10 #20 #40 #100 #2001/2" 1/4"

SIEVE SIZE AMOUNT PASSING (%)STANDARD 
DESIGNATION (mm/µm)

6" 100150 mm
5" 100125 mm
4" 100100 mm
3" 10075 mm
2" 10050 mm

1-1/2" 10038.1 mm
1" 10025.0 mm

3/4" 10019.0 mm
1/2" 9712.5 mm
1/4" 956.3 mm

No. 4 6.3% Gravel944.75 mm
No. 10 862.00 mm
No. 20 70850 um
No. 40 69.9% Sand55425 um
No. 60 43250 um

No. 100 34150 um
No. 200 23.8% Fines23.875 um

Comments: w = 8.2% Sheet



APPENDIX E 

Slope Stability Model 
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00 41 13 

Contractor Bid Form 
revised 11 February 2022 

00 41 13 Contractor Bid Form 11 February 2022 Page 1 of 2 00 41 13 

Fryeburg Shooting Range BGS 2742 

Bid Form submitted by: email only to email address below 

Bid Administrator: 
Joseph Ostwald BGS.Architect@Maine.gov 
Bureau of General Services 
111 Sewall Street, Cross State Office Building, 4th floor 
77 State House Station 
Augusta, Maine 04333-0077 

Bidder: 

The Bidder agrees, if the Owner offers to award the contract, to provide any and all bonds and 
certificates of insurance, as well as Schedule of Values, Project Schedule, and List of Subcontractors and 
Suppliers if required by the Owner, and to sign the designated Construction Contract within twelve 
calendar days after the date of notification of such acceptance, except if the twelfth day falls on a State of 
Maine government holiday or other closure day, or a Saturday, or a Sunday, in which case the 
aforementioned documents must be received before 12:00 noon on the first available business day 
following the holiday, other closure day, Saturday, or Sunday. 

As a guarantee thereof, the Bidder submits, together with this bid, a bid bond or other acceptable 
instrument as and if required by the Bid Documents. 

Signature: 

Printed name and 
title: 

Company name: 

Mailing address: 

City, state, zip code: 

Phone number: 

Email address: 

State of 
incorporation, 

if a corporation: 

List of all partners, 
if a partnership: 

mailto:BGS.Architect@Maine.gov


00 41 13 

Contractor Bid Form 
revised 11 February 2022 

00 41 13 Contractor Bid Form 11 February 2022 Page 2 of 2 00 41 13 

1. The Bidder, having carefully examined the Fryeburg Shooting Range Project Manual dated 05
March 2024, prepared by Schmidt Associates, Inc., as well as Specifications, Drawings, and
any Addenda, the form of contract, and the premises and conditions relating to the work,
proposes to furnish all labor, equipment and materials necessary for and reasonably incidental
to the construction and completion of this project for the Base Bid amount of:

$ .00 

2. Allowances are not included on this project.
No Allowances

$ 0.00 

3. Alternate Bids are included on this project.
Alternate Bids are as shown below
Any dollar amount line below that is left blank by the Bidder shall be read as a bid of $0.00.

1 Alternate No. 1 Archery  $ .00 

2 Alternate No. 2 Shotgun  $ .00 

3 Alternate No. 3 Parking Lot  $ .00 

4 Alternate No. 4 Canopy  $ .00 

5 Alternate No. 5 Building Pad  $ .00 

4. Bid security is required on this project.
If noted above as required, or if the Base Bid amount exceeds $125,000.00, the Bidder shall include 
with this bid form a satisfactory Bid Bond (section 00 43 13) or a certified or cashier's check for 5% 
of the bid amount with this completed bid form submitted to the Owner.

5. Filed Sub-bids are not required on this project.
If noted above as required, the Bidder shall include with this bid form a list of each Filed Sub-bidder
selected by the Bidder on the form provided (section 00 41 13F).



Form revision date: 14 February 2024 

00 43 13 

Contractor Bid Bond 

[Fillable bond forms may be downloaded from the Bureau of General Services website.] 
 

00 43 13 Contractor Bid Bond SAMPLE 14 February 2024  Page 1 of 2 00 43 13 

Bond No.: insert bond number 

We, the undersigned, insert company name of Contractor, select type of entity of insert name of 

municipality in the State of insert name of state as principal, and insert name of surety as Surety, are 

hereby held and firmly bound unto select title of obligee in the penal sum of five percent of the bid 

amount, for the payment of which, well and truly to be made, we hereby jointly and severally bind 

ourselves, our heirs, executors, administrators, successors and assigns, signed this insert date, i.e.: 8th  

day of select month, select year, which is the same date as that of the first specified bid due date, or 

subsequent bid due date revised by addendum. 

The condition of the above obligation is such that whereas the principal has submitted to the 

Owner, or State of Maine, to a certain bid, attached hereto and hereby made a part hereof, to enter into a 

contract in writing, for the construction of insert name of project as designated in the contract 

documents 

Now therefore: 

If said bid shall be rejected, or, in the alternate, 

If said bid shall be accepted and the principal shall execute and deliver a contract in the form of 

contract attached hereto, properly completed in accordance with said bid, and shall furnish a bond for the 

faithful performance of said contract, and for the payment of all persons performing labor or furnishing 

material in connection therewith, and shall in all other respects perform the agreement created by the 

acceptance of said bid, then this obligation shall be void. 

Otherwise, the same shall remain in force and effect- it being expressly understood and agreed 

that the liability of the Surety for any and all claims hereunder shall, in no event, exceed the penal amount 

of this obligation as herein stated. 

The Surety, for value received hereby stipulates and agrees that the obligation of said Surety and 

its bonds shall be in no way impaired or affected by any extension of the time within which the Obligee 

may accept such bid and said Surety does hereby waive notice of any such extension.  



Form revision date: 14 February 2024 

00 43 13 

Contractor Bid Bond 

[Fillable bond forms may be downloaded from the Bureau of General Services website.] 
 

00 43 13 Contractor Bid Bond SAMPLE 14 February 2024  Page 2 of 2 00 43 13 

In witness whereof, the principal and the Surety have hereunto set their hands and seals, and such 

of them as are corporations have caused their corporate seals to be hereto affixed and these presents to be 

signed by their proper officers, the day and year first set above.  

Signed and sealed this insert date, i.e.: 8th day of select month, select year, which is the same 

date as that of the first specified bid due date, or subsequent bid due date revised by addendum. 

 Contractor 

(Signature) 
insert name and title 

 
insert company name 

 
insert address 

insert city state zip code 

 

 

 Surety 

(Signature) 
insert name and title 

 
insert company name 

 

insert address 

insert city state zip code 

 

If Contractor is a partnership, all partners shall execute the bond.  A power of attorney document 

indicating that it still is in full force and effect shall be provided by the person executing this bond.  



revised 11 August 2023 00 52 13 

00 52 13 Contract Agreement SAMPLE 11 August 2023 Page 1 of 4 00 52 13

AdvantageME CT# 

State of Maine 
C O N S T R U C T I O N  C O N T R A C T

Large Construction Project 

This form is used when the Contract value is $50,000 or greater. 

The Project Manual, Specifications and Drawings, and any Addenda are considered part of this Contract. 

Agreement entered into by and between the contracting entity name hereinafter called the 

Owner and Contractor company name hereinafter called the Contractor. 

BGS Project No.: number assigned by BGS Other Project No.: 

For the following Project:  title of project as shown on bid documents at facility or campus 

name, municipality, Maine. 

The Specifications and the Drawings have been prepared by Consultant firm name, acting as 

Professional-of-Record and named in the documents as the Consultant Architect or Engineer. 

The Owner and Contractor agree as follows: 

ARTICLE 1   COMPENSATION AND PAYMENTS 
1.1 The Owner shall pay the Contractor to furnish all labor, equipment, materials and 

incidentals necessary for the construction of the Work described in the Specifications and shown 

on the Drawings the Contract Amount as shown below. 

Base Bid $0.00 

Alternate Bid number and name or "no Alternates" $0.00 

Alternate Bid number and name or "no Alternates" $0.00 

Alternate Bid number and name or "no Alternates" $0.00 

Alternate Bid number and name or "no Alternates" $0.00 

Alternate Bid number and name or "no Alternates" $0.00 

Total Contract Amount $0.00 

1.2 The Contractor’s requisition shall contain sufficient detail and supporting information for 

the Owner to evaluate and support the payment requested. 

1.2.1 Payments are due and payable twenty-five working days from the date of receipt of a 

Contractor requisition which is approved by the Owner. 

1.2.2 Provisions for late payments are governed by 5 M.R.S. Chapter 144, Payment of Invoices 

Received from Business Concerns, and interest shall be calculated at 1% per month. 

ARTICLE 2   COMMENCEMENT AND COMPLETION DATES 
2.1 The Work of this Contract shall commence no sooner than the date this document is 

executed by the approval authority, or a subsequent date designated in the contract documents. 

2.2 The Substantial Completion Date shall be . 



revised 11 August 2023 00 52 13 

 
00 52 13 Contract Agreement SAMPLE 11 August 2023 Page 2 of 4 00 52 13 

 

2.3 The Work of this Contract shall be completed on or before the Contract Final Completion 

Date of      . 

 

2.4 The Contract Expiration Date shall be      .  (This date is the Owner's deadline for 

internal management of contract accounts.  The Contract Expiration Date does not directly relate 

to any contract obligation of the Contractor.) 

 

ARTICLE 3   INELIGIBLE BIDDER 
3.1 By signing this contract the Contractor attests that it has not been declared ineligible to 

bid on State of Maine projects.  The Bureau of General Services may disallow award of this 

contract to any Contractor if there is evidence that the Contractor or any of its Subcontractors, 

through their own fault, have been terminated, suspended for cause, debarred from bidding, 

agreed to refrain from bidding as part of a settlement, have defaulted on a contract, or had a 

contract completed by another party. 

 

3.2 By signing this contract the Contractor attests that it is not presently indicted for or 

otherwise criminally or civilly charged by a Federal, State or local government entity with 

commission of any of the following offenses and has not within a three-year period preceding 

this bid been convicted of or had a civil judgment rendered against them for commission of fraud 

or a criminal offense in connection with obtaining, attempting to obtain, or performing a public 

(Federal, State or local) transaction, or contract under a public transaction, violation of Federal or 

State anti-trust statutes or commission of embezzlement, theft, forgery, bribery, falsification or 

destruction of records, making false statements, or receiving stolen property. 

 

3.3 The Contractor shall not make any award or permit any award (subgrant or contract) at 

any tier to any party which is debarred or suspended or is otherwise excluded from or ineligible 

for participation in Federal assistance programs or State of Maine projects. 
 

ARTICLE 4   CONTRACTOR’S RESPONSIBILITIES 
4.1 On this project, the Contractor shall furnish the Owner the appropriate contract bonds in 

the amount of 100% of the Contract Sum.  Contract bonds are mandated if the Contract Sum 

exceeds $125,000, or if bonds are specifically required by the Contract Documents. 

 

4.2 The Contractor shall comply with all laws, codes and regulations applicable to the Work. 

 

4.3 The Contractor shall acquire all permits and third-party approvals applicable to the Work 

not specifically identified as provided by the Owner.  Costs for Contractor-provided permits and 

third-party approvals shall be included in the Contract Sum identified in Section 1.1 above. 

 

4.4 The Contractor shall remain an independent agent for the duration of this Contract, shall 

not become an employee of the State of Maine, and shall assure that no State employee will be 

compensated by, or otherwise benefit from, this Contract. 

 

4.5 The Contractor shall be responsible for any design cost, construction cost, or other cost 

incurred on the Project to the extent caused by the negligent acts, errors or omissions of the 

Contractor or their Subcontractors in the performance of Work under this Contract. 

 



revised 11 August 2023 00 52 13 

 
00 52 13 Contract Agreement SAMPLE 11 August 2023 Page 3 of 4 00 52 13 

ARTICLE 5   OWNER'S RESPONSIBILITIES 
5.1 The Owner shall provide full information about the objectives, schedule, constraints and 

existing conditions of the project.  The Owner has established a budget with reasonable 

contingencies that meets the project requirements. 

 

5.2 By signing this contract, the Owner attests that all State of Maine procurement 

requirements for this contract have been met, including the solicitation of competitive bids. 

 

ARTICLE 6   INSTRUMENTS OF SERVICE 
6.1 The Contractor’s use of the drawings, specifications and other documents known as the 

Consultant’s Instruments of Service is limited to the execution of the Contractor’s scope of work 

of this project unless the Contractor receives the written consent of the Owner and Consultant for 

use elsewhere. 

 

ARTICLE 7   MISCELLANEOUS PROVISIONS 
7.1 This Contract shall be governed by the laws of the State of Maine. 

 

7.2 The Owner and Contractor, respectively, bind themselves, their partners, successors, 

assigns and legal representatives to this Contract.  Neither party to this Contract shall assign the 

Contract as a whole without written consent of the other party, which consent the Owner may 

withhold without cause. 

 

7.3 Notwithstanding any other provision of this Agreement, if the Owner does not receive 

sufficient funds to fund this Agreement or funds are de-appropriated, or if the Owner does not 

receive legal authority from the Maine State Legislature or Maine Courts to expend funds 

intended for this Agreement, then the Owner is not obligated to make payment under this 

Agreement; provided, however, the Owner shall be obligated to pay for services satisfactorily 

performed prior to any such non-appropriation in accordance with the termination provisions of 

this Agreement.  The Owner shall timely notify the Contractor of any non-appropriation and the 

effective date of the non-appropriation. 

 

ARTICLE 8   CONTRACT DOCUMENTS 
8.1 The Project Manual, Specifications and Drawings, and any Addenda, together with this 

agreement, form the contract.  Each element is as fully a part of the Contract as if hereto attached 

or herein repeated. 

 

8.2 Specifications:  indicate date of issuance of project manual 

 

8.3 Drawings:  note here or attach each sheet number and title 

 

8.4 Addenda: note each addenda number and date, or "none" 
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BGS Project No.:       

 

The Contract is effective as of the date executed by the approval authority. 

 

OWNER  CONTRACTOR  

 

  

Signature Date Signature Date 

name and title  name and title 

   

name of contracting entity  name of contractor company 

address  address 

             

            

  

telephone  telephone 

email address  email address 

  Vendor Number 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Indicate the names of the review and approval individuals appropriate to the approval authority. 

 

select proper approval authority 

Reviewed by:  Approved by: 

 

  

Signature Date Signature Date 

insert name Joseph H. Ostwald 

Project Manager/ Contract Administrator Director, Planning, Design & Construction 

 



Form revision date: 14 February 2024 

00 61 13.13 

Contractor Performance Bond 

[Fillable bond forms may be downloaded from the Bureau of General Services website.] 
 

00 61 13.13 Contractor Performance Bond SAMPLE 14 February 2024  Page 1 of 2 00 61 13.13 

Bond No.: insert bond number 

We, the undersigned, insert company name of Contractor, select type of entity of insert name of 

municipality in the State of insert name of state as principal, and insert name of surety as Surety, are 

hereby held and firmly bound unto select title of obligee in the penal sum of the Contract Price $ insert 

the Contract Price in numbers for the payment of which, well and truly to be made, we hereby jointly 

and severally bind ourselves, our heirs, executors, administrators, successors and assigns . 

The condition of the above obligation is such that if the principal shall promptly and faithfully 

perform the contract entered into this insert date, i.e.: 8th day of select month, select year, which is the 

same date as that of the notice of intent to award letter, or in the absence of such a letter, not later than the 

date the Owner signs the construction contract, for the construction of insert name of project as 

designated in the contract documents, then this obligation shall be null and void. 

Otherwise, the same shall remain in force and effect- it being expressly understood and agreed 

that the liability of the Surety for any and all claims hereunder shall, in no event, exceed the penal amount 

of this obligation as herein stated. 

The Surety, for value received hereby stipulates and agrees that the obligation of said Surety and 

its bonds shall be in no way impaired or affected by any extension of the time which the Obligee may 

accept during the performance of the contract and said Surety does hereby waive notice of any such 

extension. 



Form revision date: 14 February 2024 

00 61 13.13 

Contractor Performance Bond 

[Fillable bond forms may be downloaded from the Bureau of General Services website.] 
 

00 61 13.13 Contractor Performance Bond SAMPLE 14 February 2024  Page 2 of 2 00 61 13.13 

In witness whereof, the principal and the Surety have hereunto set their hands and seals, and such 

of them as are corporations have caused their corporate seals to be hereto affixed and these presents to be 

signed by their proper officers, the day and year first set above. 

Signed and sealed this insert date, i.e.: 8th day of select month, select year, which is the same 

date as that of the notice of intent to award letter, or in the absence of such a letter, not later than the date 

the Owner signs the construction contract. 

 Contractor 

(Signature) 
insert name and title 

 
insert company name 

 
insert address 

insert city state zip code 

 

 

 Surety 

(Signature) 
insert name and title 

 
insert company name 

 

insert address 

insert city state zip code 

 

If Contractor is a partnership, all partners shall execute the bond.  A power of attorney document 

indicating that it still is in full force and effect shall be provided by the person executing this bond.  
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00 61 13.16 

Contractor Payment Bond 

[Fillable bond forms may be downloaded from the Bureau of General Services website.] 
 

00 61 13.16 Contractor Payment Bond SAMPLE 14 February 2024  Page 1 of 2 00 61 13.16 

Bond No.: insert bond number 

We, the undersigned, insert company name of Contractor, select type of entity of insert name of 

municipality in the State of insert name of state as principal, and insert name of surety as Surety, are 

hereby held and firmly bound unto select title of obligee in the penal sum of the Contract Price $ insert 

the Contract Price in numbers for the use and benefit of claimants, defined as an entity having a contract 

with the principal or with a subcontractor of the principal for labor, materials, or both labor and materials, 

used or reasonably required for use in the performance of the contract, for the payment of which, well and 

truly to be made, we hereby jointly and severally bind ourselves, our heirs, executors, administrators, 

successors and assigns. 

The condition of the above obligation is such that if the principal shall promptly satisfy all claims 

and demands incurred for all labor and materials, used or required by the principal in connection with the 

work described in the contract entered into this insert date, i.e.: 8th day of select month, select year, 

which is the same date as that of the notice of intent to award letter, or in the absence of such a letter, not 

later than the date the Owner signs the construction contract, for the construction of insert name of 

project as designated in the contract documents, and shall fully reimburse the obligee for all outlay and 

expense with said obligee may incur in making good any default of said principal, then this obligation 

shall be null and void. 

Otherwise, the same shall remain in force and effect- it being expressly understood and agreed 

that the liability of the Surety for any and all claims hereunder shall, in no event, exceed the penal amount 

of this obligation as herein stated. 

The Surety, for value received hereby stipulates and agrees that the obligation of said Surety and 

its bonds shall be in no way impaired or affected by any extension of the time which the Obligee may 

accept during the performance of the contract and said Surety does hereby waive notice of any such 

extension. 
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00 61 13.16 

Contractor Payment Bond 

[Fillable bond forms may be downloaded from the Bureau of General Services website.] 
 

00 61 13.16 Contractor Payment Bond SAMPLE 14 February 2024  Page 2 of 2 00 61 13.16 

In witness whereof, the principal and the Surety have hereunto set their hands and seals, and such 

of them as are corporations have caused their corporate seals to be hereto affixed and these presents to be 

signed by their proper officers, the day and year first set above. 

Signed and sealed this insert date, i.e.: 8th day of select month, select year, which is the same 

date as that of the notice of intent to award letter, or in the absence of such a letter, not later than the date 

the Owner signs the construction contract. 

 Contractor 

(Signature) 
insert name and title 

 
insert company name 

 
insert address 

insert city state zip code 

 

 

 Surety 

(Signature) 
insert name and title 

 
insert company name 

 

insert address 

insert city state zip code 

 

If Contractor is a partnership, all partners shall execute the bond.  A power of attorney document 

indicating that it still is in full force and effect shall be provided by the person executing this bond.  



 00 62 76

Form revision date: 12 May 2023

Project name Application Number: 1

Period Start Date: 1-Jul-2020
Contractor Company name Period End Date: 31-Jul-2020
address BGS Project No.: n
city state zip code Other Project No.: x

1 Original Contract Amount $0

2 Net of Change Orders to Date (from table below) $0

3 Contract Sum to Date (line 1 plus or minus line 2) $0

4 Total Completed and Stored to Date (column G on Continuation Sheet) $0

5a 5% Retainage of Completed Work (columns D + E x 5%) $0

5b 5% Retainage of Stored Materials (column F x 5%) $0

5c Total Retainage (column I) $0

6 Total Earned Less Retainage (line 4 minus line 5c) $0

7 Less Previous Approved Applications for Payment (line 6 from previous Application) $0

8 Current Payment Due (line 6 minus line 7) $0
9 Balance to Finish, Including Retainage (line 3 minus line 6) $0

Change Order Summary Additions Deductions
Total Changes Approved in Previous Months $0 $0

Total Changes Approved this Month $0 $0

Subtotals $0 $0

Net of Change Orders to Date $0

Contractor
Type company name here
Type person's name, title here

signature date

Consultant (Architect or Engineer)
Type firm name here
Type person's name, title here

signature date

Owner
Type contracting entity name here
Type person's name, title here

signature date

Owner's Rep / other - clear this text if not used
Type entity name here
Type person's name, title here

signature date

Bureau of General Services

Type person's name, title here
signature date

AdvantageME CT# 00000000000000000000

The undersigned Contractor certifies that to the best of the Contractor's knowledge, information, and belief the Work covered by this Application for Payment 
has been completed in accordance with the Contract Documents, that all amounts have been paid by the Contractor for Work for which the previous Certificates 
for Payment were issued and payments received from the Owner, and that current payment shown herein is now due.

In accordance with the Contract Documents, based on on-site observations and the data comprising this Application, the Consultant certifies to the Owner that 
to the best of the Consultant's knowledge, information, and belief the Work has progressed as indicated, the quality of the Work is in accordance with the 
Contract Documents, and the Contractor is entitled to payment of the Amount Certified.   Amount Certified: ______________________________

State of Maine
C O N S T R U C T I O N   C O N T R A C T

Application for Payment

location / school / campus

00 62 76 BGS Application for Payment 12 May 2023 (2).xlsx  00 62 76
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Form revision date: 12 May 2023 State of Maine
C O N S T R U C T I O N   C O N T R A C T

Application for Payment - Continuation Sheet Application Number: 1
Period Start Date: 1-Jul-2020

Project name Period End Date: 31-Jul-2020
page 1 BGS Project No.: n

Contractor Company name of 2 Other Project No.: x

A B C D E F G H I
Work Completed Work Completed Total Total

Item Description of Work Scheduled From Previous From This Stored Completed and Percent Balance Retainage
No. Value Application Period Materials Stored to Date Complete to Finish 5%

(Previous D + E) (Not in D or E) (D + E + F) (G ÷ C) (C - G)
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
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Total $0 $0 $0 $0 $0 0.0% $0 $0
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Form revision date: 12 May 2023 State of Maine
C O N S T R U C T I O N   C O N T R A C T

Application for Payment - Continuation Sheet Application Number: 1
Period Start Date: 1-Jul-2020

Project name Period End Date: 31-Jul-2020
page 2 BGS Project No.: n

Contractor Company name of 2 Other Project No.: x

A B C D E F G H I
Work Completed Work Completed Total Total

Item Description of Work Scheduled From Previous From This Stored Completed and Percent Balance Retainage
No. Value Application Period Materials Stored to Date Complete to Finish 5%

(Previous D + E) (Not in D or E) (D + E + F) (G ÷ C) (C - G)
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0
$0 0 0 0 0 0.0% $0 0

Total Change Order Work $0 $0 $0 $0 $0 0.0% $0 $0

Total Base Contract Work $0 $0 $0 $0 $0 0.0% $0 $0

Grand Total $0 $0 $0 $0 $0 0.0% $0 $0

00 62 76.01 BGS Continuation Sheet 12 May 2023 (2).xlsx  00 62 76.01



 00 63 63

revised 05 April 2021 AdvantageME CT# 0000

Project name Change Order Number: 1

Issue Date of this Document: 31-Dec-2022
Contractor Company name
address BGS Project No.: n
city state zip code Other Project No.: x

Cost Change Show Deduct as a negative number, e.g.: "-$850".

Add Deduct Total
Net Amount of this Change Order $0 $0

Net Amount of Previous Change Orders $0 $0

Net of Change Orders to Date $0 $0 $0

Original Contract Amount $0

$0

Time Change Show Deduct as a negative number, e.g.: "-8".

Add Deduct Total
Net Calendar Days Adjusted by this Change Order 0 0

Net Calendar Days Adjusted by Previous Change Orders 0 0

Net of Change Orders to Date 0 0 0

Original Contract Final Completion Date 31-Dec-2023

31-Dec-2023

Consultant (Architect or Engineer)
Type firm name here
Type person's name, title here

signature date

Contractor
Type company name here
Type person's name, title here

signature date

Owner
Type contracting entity name here
Type person's name, title here

signature date

Type Entity, such as "Owner's Rep", or "not used"
Type entity name here
Type person's name, title here

signature date

Bureau of General Services
Division of Planning, Design & Construction
Type person's name, title here

signature date

Attach the "List of Change Order Items" sheet, plus all supporting documentation for each Change Order Item.

Substantial Completion Date: the deadline for first beneficial use by Owner, as certified by Consultant. 1-Dec-2023
* Contract Final Completion Date : the Contractor's final completion deadline for contract work. 31-Dec-2023

Contract Expiration Date: the Owner's  deadline for internal management of contract accounts; 29-Feb-2024
 Contract Expiration Date does not directly relate to any contract obligation of the Contractor.

Revised Contract Final Completion Date*

Revised Contract Amount 

State of Maine
C O N S T R U C T I O N   C O N T R A C T

Change Order

location / school / campus

00 63 63 BGS Change Order 05 April 2021 (3).xlsx  00 63 63



00 63 63.01
revised 05 April 2021 State of Maine Change Order

Project name C. O. Number: 1
Contractor Company name

CO
Item No. CP  No. Item Name Reason 

Code
Calendar 

Days* Cost

1 1 Type brief name of Change Order Item here 0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

0 $0

Totals 0 $0

Reason Codes
EO Error or omission of Consultant
UC Unforeseen job site condition
OC Owner-generated change
RC Regulatory authority-generated change
CC Contractor-generated change

Attach this sheet to the BGS "Change Order" cover sheet (with cost and  time summaries, and signatures).  Attach a 
"Details" sheet, and other supporting documentation, for each Change Order Item listed above.

List of Change Order Items

* Calendar Days shows Contract Final 
Completion Date impact only.
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revised 05 April 2021 State of Maine Change Order

Project name Change Order Item Number 1
location / school / campus CP (Change Proposal) Number 1

Issue Date of this Document: 31-Oct-2021
Contractor Company name
address BGS Project No.: n
city state zip code Other Project No.: x

Change Order Item

Description of Work

Reason or Necessity of 
Work

Cost Breakdown Work by 
Subcontractor only

Work by
Sub and  Contractor

Work by
Contractor only

Subcontractor base cost $0 $0

Subcontractor markup $0 $0
Contractor base cost $0 $0

Contractor markup $0 $0 $0
Subtotal $0 $0 $0

Compensation lump sum Total Cost $0
Initiated by Consultant Calendar Days* 0

Reason Code CC Supporting Documentation is attached

EO UC OC RC CC
Error or omission 

of Consultant
Unforeseen job site 

condition
Owner-

generated change
Regulatory authority-

generated change
Contractor-

generated change

* Calendar Days shows Contract Final Completion Date impact only.

Consultant Type firm name here
(Architect or Engineer) Type person's name, title here

signature date

Contractor Type company name here
Type person's name, title here

signature date

Owner Type contracting entity name here
Type person's name, title here

signature date

Owner's Rep Type entity name here
Type person's name, title here

signature date

Bureau of Division of Planning, Design & Construction

Type name of Change Order Item here

Type brief description here of work scope here.

Type brief justification for change here.

Details of Change Order Item



00 63 63.02

General Services Type person's name, title here
signature date
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1. Definitions 

 

1.1 Addendum:  A document issued by the Consultant that amends the Bid Documents.  Addenda shall 

not be issued less than seventy-two hours prior to the specified bid opening time. 

 

1.2 Allowance:  A specified dollar amount for a particular scope of work or service included in the Work 

that is identified in the Bid Documents and included in each Bidder's Bid.  The Contractor shall 

document expenditures for an Allowance during the Project.  Any unused balance shall be credited to 

the Owner.  The Contractor is responsible for notifying the Owner of anticipated expenses greater 

than the specified amount and the Owner is responsible for those additional expenses. 

 

1.3 Alternate Bid:  The Contractor’s written offer of a specified dollar amount, submitted on the Bid 

Form, for the performance of a particular scope of work described in the Bid Documents.  The Owner 

determines the low bidder based on the sum of the base Bid and any combination of Alternate Bids 

that the Owner selects.  

 

1.4 Architect:  A Consultant acting as, or supporting, the Professional-of-Record who is responsible for 

the design of the Project. Equivalent to “Consultant” in State of Maine contract forms. 

 

1.5 Architectural Supplemental Instruction (ASI):  A written instruction from the Architect for the 

purpose of clarification of the Contract Documents.  An ASI does not alter the Contract Price or 

Contract Time.  ASIs may be responses to RFIs and shall be issued by the Architect in a timely 

manner to avoid any negative impact on the Schedule of the Work. 

 

1.6 Bid:  The Contractor’s written offer of a specified dollar amount or amounts, submitted on a form 

included in the Bid Documents, for the performance of the Work.  A Bid may include bonds or other 

requirements.  A base Bid is separate and distinct from Alternate Bids, being the only cost component 

necessary for the award of the contract, and representing the minimum amount of Work that is 

essential for the functioning of the Project. 

 

1.7 Bid Bond:  The security designated in the Bid Documents, furnished by Bidders as a guaranty of good 

faith to enter into a contract with the Owner, should a contract be awarded to that Bidder. 

 

1.8 Bidder:  Any business entity, individual or corporation that submits a bid for the performance of the 

work described in the Bid Documents, acting directly or through a duly authorized representative.  

See also Responsive and Responsible Bidder. 

 

1.9 Bid Documents:  The drawings, procurement and contracting requirements, general requirements, and 

the written specifications -including all addenda, that a bidder is required to reference in the 

submission of a bid. 

 

1.10 Bureau:  The State of Maine Bureau of General Services, or BGS, in the Department of 

Administrative and Financial Services. 

 

1.11 Calendar days:  Consecutive days, as occurring on a calendar, taking into account each day of the 

week, month, year, and any religious, national or local holidays.  Calendar days are used for changes 

in Contract Time. 

 



revised 11 February 2022 00 71 00 

Definitions 

00 71 00 Definitions 11 February 2022_1 Page 2 of 6 00 71 00 

1.12 Certificate of Substantial Completion:  A document developed by the Consultant that describes the 

final status of the Work and establishes the date that the Owner may use the facility for its intended 

purpose.  The Certificate of Substantial Completion may also include a provisional list of items - a 

"punch list" - remaining to be completed by the Contractor.  The Certificate of Substantial 

Completion identifies the date from which the project warranty period commences. 

 

1.13 Certificate of Occupancy:  A document developed by a local jurisdiction such as the Code 

Enforcement Officer that grants permission to the Owner to occupy a building. 

 

1.14 Change Order (CO):  A document that modifies the contract and establishes the basis of a specific 

adjustment to the Contract Price or the Contract Time, or both.  Change Orders may address 

correction of omissions, errors, and document discrepancies, or additional requirements.  Change 

Orders should include all labor, materials and incidentals required to complete the work described.  A 

Change Order is not valid until signed by the Contractor, Owner and Consultant and approved by the 

Bureau. 

 

1.15 Change Order Proposal (COP) (see also Proposal):  Contract change proposed by the Contractor 

regarding the contract amount, requirements, or time.  The Contractor implements the work of a COP 

after it is accepted by all parties.  Accepted COPs are incorporated into the contract by Change Order. 

 

1.16 Clerk of the Works:  The authorized representative of the Consultant on the job site.  Clerk of the 

Works is sometimes called the Architect's representative. 

 

1.17 Construction Change Directive (CCD):  A written order prepared by the Consultant and signed by the 

Owner and Consultant, directing a change in the Work prior to final agreement with the Contractor on 

adjustment, if any, in the Contract Price or Contract Time, or both. 

 

1.18 Contract:  A written agreement between the Owner and the successful bidder which obligates the 

Contractor to perform the work specified in the Contract Documents and obligates the Owner to 

compensate the Contractor at the mutually accepted sum, rates or prices. 

 

1.19 Contract Bonds (also known as Payment and Performance Bonds):  The approved forms of security, 

furnished by the Contractor and their surety, which guarantee the faithful performance of all the terms 

of the contract and the payment of all bills for labor, materials and equipment by the Contractor. 

 

1.20 Contract Documents:  The drawings and written specifications (including all addenda), Standard 

General Conditions, and the contract (including all Change Orders subsequently incorporated in the 

documents). 

 

1.21 Contract Expiration Date:  Date determined by the Owner as a deadline for internal management of 

contract accounts.  This allows time after the Contract Final Completion Date for processing the final 

Requisition for Payment.  The Contract Expiration Date does not directly relate to any contract 

obligation of the Contractor. 

 

1.22 Contract Final Completion Date:  Point of time when the Work is fully completed in compliance with 

the Contract Documents, as certified by the Consultant.  Final payment to the Contractor is due upon 

Final Completion of the Project. 

 

1.23 Contract Price:  The dollar amount of the construction contract, also called Contract Sum. 
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1.24 Contract Time:  The designated duration of time to execute the Work of the contract, with a specific 

date for completion.  

 

1.25 Contractor:  Also called the "General Contractor" or "GC" the individual or entity undertaking the 

execution of the general contract work under the terms of the contract with the Owner, acting directly 

or through a duly authorized representative.  The Contractor is responsible for the means, methods 

and materials utilized in the execution and completion of the Work. 

 

1.26 Consultant:  The Architect or Engineer acting as Professional-of-Record for the Project.  The 

Consultant is responsible for the design of the Project. 

 

1.27 Drawings:  The graphic and pictorial portion of the Contract Documents showing the design, location 

and dimensions of the Work, generally including plans, elevations, sections, details, schedules, and 

diagrams. 

 

1.28 Engineer:  A Consultant acting as, or supporting, the Professional-of-Record who is responsible for 

the design of the Project. Equivalent to “Consultant” in State of Maine contract forms. 

 

1.29 Filed Sub-bid:  The designated major Subcontractor's (or, in some cases, Contractor’s) written offer 

of a specified dollar amount or amounts, submitted on a form included in the Bid Documents, for the 

performance of a particular portion of the Work.  A Filed Sub-bid may include bonds or other 

requirements.  

 

1.30 General Requirements:  The on-site overhead expense items the Contractor provides for the Project, 

typically including, but not limited to, building permits, construction supervision, Contract Bonds, 

insurance, field office, temporary utilities, rubbish removal, and site fencing.  Overhead expenses of 

the Contractor's general operation are not included.  Sometimes referred to as the Contractor's 

General Conditions. 

 

1.31 Owner:  The State agency which is represented by duly authorized individuals.  The Owner is 

responsible for defining the scope of the Project and compensation to the Consultant and Contractor. 

 

1.32 Owner’s Representative:  The individual or entity contracted by the Owner to be an advisor and 

information conduit regarding the Project. 

 

1.33 Overhead:  General and administrative expenses of the Contractor’s principal and branch offices, 

including payroll costs and other compensation of Contractor employees, deductibles paid on any 

insurance policy, charges against the Contractor for delinquent payments, and costs related to the 

correction of defective work, and the Contractor’s capital expenses, including interest on capital used 

for the work. 

 

1.34 Performance and Payment Bonds (also known as Contract Bonds):  The approved forms of security, 

furnished by the Contractor and their surety, which guarantee the faithful performance of all the terms 

of the contract and the payment of all bills for labor, materials and equipment by the Contractor. 

 

1.35 Post-Bid Addendum:  Document issued by the Consultant that defines a potential Change Order prior 

to signing of the construction contract.  The Post-Bid Addendum allows the Owner to negotiate 
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contract changes with the Bidder submitting the lowest valid bid, only if the negotiated changes to the 

Bid Documents result in no change or no increase in the bid price. 

 

A Post-Bid Addendum may also be issued after a competitive construction Bid opening to those 

Bidders who submitted a Bid initially, for the purpose of rebidding the Project work without re-

advertising. 

 

1.36 Project:  The construction project proposed by the Owner to be constructed according to the Contract 

Documents.  The Project, a public improvement, may be tied logistically to other public 

improvements and other activities conducted by the Owner or other contractors. 

 

1.37 Proposal (see also Change Order Proposal):  The Contractor’s written offer submitted to the Owner 

for consideration containing a specified dollar amount or rate, for a specific scope of work, and 

including a schedule impact, if any.  A proposal shall include all costs for overhead and profit.  The 

Contractor implements the work of a Proposal after it is accepted by all parties.  Accepted Proposals 

are incorporated into the contract by Change Order. 

 

1.38 Proposal Request (PR):  An Owner's written request to the Contractor for a Change Order Proposal. 

 

1.39 Punch List:  A document that identifies the items of work remaining to be done by the Contractor at 

the Close Out of a Project.  The Punch List is created as a result of a final inspection of the work only 

after the Contractor attests that all of the Work is in its complete and permanent status. 

 

1.40 Request For Information (RFI):  A Contractor’s written request to the Consultant for clarification, 

definition or description of the Work.  RFIs shall be presented by the Contractor in a timely manner to 

avoid any negative impact on the Schedule of the Work. 

 

1.41 Request For Proposal (RFP):  An Owner's written request to the Contractor for a Change Order 

Proposal. 

 

1.42 Requisition for Payment:  The document in which the Contractor certifies that the Work described is, 

to the best of the Contractor's knowledge, information and belief, complete and that all previous 

payments have been paid by the Contractor to Subcontractors and suppliers, and that the current 

requested payment is now due.  See Schedule of Values. 

 

1.43 Responsive and Responsible Bidder: A bidder who complies, when submitting a bid on a given 

project, with the following responsive standards, as required by the Bid Documents: 

submits specific qualifications to bid the project, if required; 

attends mandatory pre-bid conferences, if required; 

submits a bid prior to the close of the bid period; 

submits a complete bid form; 

submits a bid without indications of intent contrary to the stated requirements; 
submits other materials and information, such as bid security, as required; 

and, meets the following minimums regarding these responsible standards: 

sustains a satisfactory record of project performance; 

maintains a permanent place of business in a known physical location; 

possesses the financial means for short- and long-term operations; 

possesses the appropriate technical experience and capabilities; 

employs adequate personnel and subcontractor resources; 
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maintains the equipment needed to perform the work; 

complies with the proposed implementation schedule; 

complies with the insurance and bonding requirements; 

provides post-construction warranty coverage; 

and other criteria which can be considered relevant to the contract. 

 

1.44 Retainage:  The amount, calculated at five percent (5%) of the contract value or a scheduled value, 

that the Owner shall withhold from the Contractor until the work or portion of work is declared 

substantially complete or otherwise accepted by the Owner.  The Owner may, if requested, reduce the 

amount withheld if the Owner deems it desirable and prudent to do so.  (See Title 5 M.R.S.A., 

Section 1746.) 

 

1.45 Sample:  A physical example provided by the Contractor which illustrates materials, equipment or 

workmanship and establishes standards by which the Work will be judged. 

 

1.46 Schedule of the Work:  The document prepared by the Contractor and approved by the Owner that 

specifies the dates on which the Contractor plans to begin and complete various parts of the Work, 

including dates on which information and approvals are required from the Owner. 

 

1.47 Schedule of Values:  The document prepared by the Contractor and approved by the Owner before the 

commencement of the Work that specifies the dollar values of discrete portions of the Work equal in 

sum to the contract amount.  The Schedule of Values is used to document progress payments of the 

Work in regular (usually monthly) requisitions for payment.  See Requisition for Payment. 

 

1.48 Shop Drawings:  The drawings, diagrams, schedules and other data specially prepared for the Work 

by the Contractor or a Subcontractor, manufacturer, supplier or distributor to illustrate some portion 

of the Work. 

 

1.49 Specifications:  The portion of the Contract Documents consisting of the written requirements of the 

Work for materials, equipment, systems, standards, workmanship, and performance of related 

services. 

 

1.50 Subcontractor:  An individual or entity undertaking the execution of any part of the Work by virtue of 

a written agreement with the Contractor or any other Subcontractor.  Also, an individual or entity 

retained by the Contractor or any other Subcontractor as an independent contractor to provide the 

labor, materials, equipment or services necessary to complete a specific portion of the Work. 

 

1.51 Substantial Completion Date:  Point of time when the Work or a designated portion of the Work is 

sufficiently complete in compliance with the Contract Documents so that the Owner can occupy or 

utilize the Work for its intended purpose without unscheduled disruption.  Substantial Completion is 

documented by the date of the Certificate of Substantial Completion signed by the Owner and the 

Contractor. 

 

1.52 Superintendent:  The representative of the Contractor on the job site, authorized by the Contractor to 

receive and fulfill instructions from the Consultant. 

 

1.53 Surety:  The individual or entity that is legally bound with the Contractor and Subcontractor to insure 

the faithful performance of the contract and for the payment of the bills for labor, materials and 

equipment by the Contractor and Subcontractors. 
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1.54 Work:  The construction and services, whether completed or partially completed, including all labor, 

materials, equipment and services provided or to be provided by the Contractor and Subcontractors to 

fulfill the requirements of the Project as described in the Contract Documents. 
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1. Preconstruction Conference 

1.1 The Contractor shall, upon acceptance of a contract and prior to commencing work, schedule a 

preconstruction conference with the Owner and Consultant. The purpose of this conference is as 

follows. 

1.1.1 Introduce all parties who have a significant role in the Project, including: 

Owner (State agency or other contracting entity) 

Owner's Representative 

Consultant (Architect or Engineer) 

Subconsultants 

Clerk-of-the-works 

Contractor (GC) 

Superintendent 

Subcontractors 

Other State agencies 

Construction testing company 

Commissioning agent 

Special Inspections agent 

Bureau of General Services (BGS); 

1.1.2 Review the responsibilities of each party; 

1.1.3 Review any previously-identified special provisions of the Project; 

1.1.4 Review the Schedule of the Work calendar submitted by the Contractor to be approved by the 

Owner and Consultant; 

1.1.5 Review the Schedule of Values form submitted by the Contractor to be approved by the Owner 

and Consultant; 

1.1.6 Establish routines for Shop Drawing approval, contract changes, requisitions, et cetera; 

1.1.7 discuss jobsite issues; 

1.1.8 Discuss Project close-out procedures; 

1.1.9 Provide an opportunity for clarification of Contract Documents before work begins; and 

1.1.10 Schedule regular meetings at appropriate intervals for the review of the progress of the Work. 

 
 

2. Intent and Correlation of Contract Documents 

2.1 The intent of the Contract Documents is to describe the complete Project. The Contract 

Documents consist of various components; each component complements the others. What is 

shown as a requirement by any one component shall be inferred as a requirement on all 

corresponding components. 

 

2.2 The Contractor shall furnish all labor, equipment and materials, tools, transportation, insurance, 

services, supplies, operations and methods necessary for, and reasonably incidental to, the 

construction and completion of the Project. Any work that deviates from the Contract Documents 

which appears to be required by the exigencies of construction or by inconsistencies in the 

Contract Documents, will be determined by the Consultant and authorized in writing by the 

Consultant, Owner and the Bureau prior to execution. The Contractor shall be responsible for 

requesting clarifying information where the intent of the Contract Documents is uncertain. 

 

2.3 The Contractor shall not utilize any apparent error or omission in the Contract Documents to the 

disadvantage of the Owner. The Contractor shall promptly notify the Consultant in writing of 

such errors or omissions. The Consultant shall make any corrections or clarifications necessary 

in such a situation to document the true intent of the Contract Documents. 
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3. Additional Drawings and Specifications 

3.1 Upon the written request of the Contractor, the Owner shall provide, at no expense to the 

Contractor, up to five sets of printed Drawings and Specifications for the execution of the Work. 

 

3.2 The Consultant shall promptly furnish to the Contractor revised Drawings and Specifications, for 

the area of the documents where those revisions apply, when corrections or clarifications are 

made by the Consultant. All such information shall be consistent with, and reasonably inferred 

from, the Contract Documents. The Contractor shall do no work without the proper Drawings 

and Specifications. 

 
 
4. Ownership of Contract Documents 

4.1 The designs represented on the Contract Documents are the property of the Consultant. The 

Drawings and Specifications shall not be used on other work without consent of the Consultant. 

 
 

5. Permits, Laws, and Regulations 

5.1 The Owner is responsible for obtaining any zoning approvals or other similar local project 

approvals necessary to complete the Work, unless otherwise specified in the Contract Documents. 

 

5.2 The Owner is responsible for obtaining Maine Department of Environmental Protection, Maine 

Department of Transportation, or other similar state government project approvals necessary to 

complete the Work, unless otherwise indicated in the Contract Documents. 

 

5.3 The Owner is responsible for obtaining any federal agency project approvals necessary to 

complete the Work, unless otherwise indicated in the Contract Documents. 

 

5.4 The Owner is responsible for obtaining all easements for permanent structures or permanent 

changes in existing facilities. 

 

5.5 The Contractor is responsible for obtaining and paying for all permits and licenses necessary for 

the implementation of the Work. The Contractor shall notify the Owner of any delays, variance 

or restrictions that may result from the issuing of permits and licenses. 

 

5.6 The Contractor shall comply with all ordinances, laws, rules and regulations and make all 

required notices bearing on the implementation of the Work. In the event the Contractor observes 

disagreement between the Drawings and Specifications and any ordinances, laws, rules and 

regulations, the Contractor shall promptly notify the Consultant in writing. Any necessary 

changes shall be made as provided in the contract for changes in the work. The Contractor shall 

not perform any work knowing it to be contrary to such ordinances, laws, rules and regulations. 

 

5.7 The Contractor shall comply with local, state and federal regulations regarding construction 

safety and all other aspects of the Work. 

 
5.8 The Contractor shall comply with the Maine Code of Fair Practices and Affirmative Action, 5 

M.R.S. §784 (2). 
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6. Taxes 

6.1 The Owner is exempt from the payment of Maine State sales and use taxes as provided in 36 

M.R.S. §1760 (1). The Contractor and Subcontractors shall not include taxes on exempt items in 

the construction contract. 

 

6.2 Section 1760 further provides in subsection 61 that sales to a construction contractor or its 

subcontractor of tangible personal property that is to be physically incorporated in, and become a 

permanent part of, real property for sale to or owned by the Owner, are exempt from Maine State 

sales and use taxes. Tangible personal property is defined in 36 M.R.S. §1752 (17). 

 

6.3 The Contractor may contact Maine Revenue Services, 24 State House Station, Augusta, Maine 

04333 for guidance on tax exempt regulations authorized by 36 M.R.S. §1760 and detailed in 

Rule 302 (18-125 CMR 302). 

 
 
7. Labor and Wages 

7.1 The Contractor shall conform to the labor laws of the State of Maine, and all other laws, 

ordinances, and legal requirements affecting the work in Maine. 

 

7.2 The Consultant shall include a wage determination document prepared by the Maine Department 

of Labor in the Contract Documents for state-funded contracts in excess of $50,000. The 

document shows the minimum wages required to be paid to each category of labor employed on 

the project. 

 

7.3 On projects requiring a Maine wage determination, the Contractor shall submit monthly payroll 

records to the Owner ("the contracting agency") showing the name and occupation of all workers 

and all independent contractors employed on the project. The monthly submission must also 

include the Contractor's company name, the title of the project, hours worked, hourly rate or other 

method of remuneration, and the actual wages or other compensation paid to each person. 

 

7.4 The Contractor shall not reveal, in the payroll records submitted to the Owner, personal 

information regarding workers and independent contractors, other than the information described 

above. Such information shall not include Social Security number, employee identification 

number, or employee address or phone number, for example. 

 

7.5 The Contractor shall conform to Maine statute (39-A M.R.S. §105-A (6)) by providing to the 

Workers’ Compensation Board a list of all subcontractors and independent contractors on the job 

site and a record of the entity to whom that subcontractor or independent contractor is directly 

contracted and by whom that subcontractor or independent contractor is insured for workers' 

compensation purposes. 

 

7.6 The Contractor shall enforce strict discipline and good order among their employees at all times, 

and shall not employ any person unfit or unskilled to do the work assigned to them. 

 

7.7 The Contractor shall promptly pay all employees when their compensation is due, shall promptly 

pay all others who have billed and are due for materials, supplies and services used in the Work, 

and shall promptly pay all others who have billed and are due for insurance, workers 

compensation coverage, federal and state unemployment compensation, and Social Security 
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charges pertaining to this Project. Before final payments are made, the Contractor shall furnish to 

the Owner affidavits that all such payments described above have been made. 

 

7.8 The Contractor may contact the Maine Department of Labor, 54 State House Station, Augusta, 

Maine 04333 for guidance on labor issues. 

 

7.9 The Contractor may contact the Maine Workers’ Compensation Board, 27 State House Station, 

Augusta, Maine 04333 for guidance on workers' compensation issues. 

 
 
8. Indemnification 

8.1 The Contractor shall indemnify and hold harmless the Owner and its officers and employees from 

and against any and all damages, liabilities, and costs, including reasonable attorney’s fees, and 

defense costs, for any and all injuries to persons or property, including claims for violation of 

intellectual property rights, to the extent caused by the negligent acts or omissions of the 

Contractor, its employees, agents, officers or subcontractors in the performance of work under 

this Agreement. The Contractor shall not be liable for claims to the extent caused by the 

negligent acts or omissions of the Owner or for actions taken in reasonable reliance on written 

instructions of the Owner. 

 
 

8.2 The Contractor shall notify the Owner promptly of all claims arising out of the performance of 

work under this Agreement by the Contractor, its employees or agents, officers or subcontractors. 

 

8.3 This indemnity provision shall survive the termination of the Agreement, completion of the 

project or the expiration of the term of the Agreement. 

 
 
9. Insurance Requirements 

9.1 The Contractor shall provide, with each original of the signed Contract, an insurance certificate or 

certificates acceptable to the Owner and BGS. The Contractor shall submit insurance certificates 

to the Owner and BGS at the commencement of this Contract and at policy renewal or revision 

dates. The certificates shall identify the project name and BGS project number, and shall name 

the Owner as certificate holder and as additional insured for general liability and automobile 

liability coverages. The submitted forms shall contain a provision that coverage afforded under 

the insurance policies will not be canceled or materially changed unless at least ten days prior 

written notice by registered letter has been given to the Owner and BGS. 

 

9.2 The Owner does not warrant or represent that the insurance required herein constitutes an 

insurance portfolio which adequately addresses all risks faced by the Contractor or its 

Subcontractors. The Contractor is responsible for the existence, extent and adequacy of insurance 

prior to commencement of work. The Contractor shall not allow any Subcontractor to commence 

work until all similar insurance required of the Subcontractor has been confirmed by the 

Contractor. 

 

9.3 The Contractor shall procure and maintain primary insurance for the duration of the Project and, 

if written on a Claims-Made basis, shall also procure and maintain Extended Reporting Period 

(ERP) insurance for the period of time that any claims could be brought. The Contractor shall 

ensure that all Subcontractors they engage or employ will procure and maintain similar insurance 
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in form and amount acceptable to the Owner and BGS. At a minimum, the insurance shall be of 

the types and limits set forth herein protecting the Contractor from claims which may result from 

the Contractor’s execution of the Work, whether such execution be by the Contractor or by those 

employed by the Contractor or by those for whose acts they may be liable. All required insurance 

coverages shall be placed with carriers authorized to conduct business in the State of Maine by 

the Maine Bureau of Insurance. 

 

9.3.1 The Contractor shall have Workers’ Compensation insurance for all employees on the Project site 

in accordance with the requirements of the Workers’ Compensation law of the State of Maine. 

Minimum acceptable limits for Employer’s Liability are: 
Bodily Injury by Accident ..........................................$500,000 

Bodily Injury by Disease ............................................$500,000 Each Employee 

Bodily Injury by Disease ............................................$500,000 Policy Limit 

 

9.3.2 The Contractor shall have Commercial General Liability insurance providing coverage for bodily 

injury and property damage liability for all hazards of the Project including premise and 

operations, products and completed operations, contractual, and personal injury liabilities. The 

policy shall include collapse and underground coverage as well as explosion coverage if 

explosion hazards exist. Aggregate limits shall apply on a location or project basis. Minimum 

acceptable limits are: 
General aggregate limit ..............................................$2,000,000 

Products and completed operations aggregate ............$1,000,000 

Each occurrence limit .................................................$1,000,000 

Personal injury aggregate ...........................................$1,000,000 

 

9.3.3 The Contractor shall have Automobile Liability insurance against claims for bodily injury, death 

or property damage resulting from the maintenance, ownership or use of all owned, non-owned 

and hired automobiles, trucks and trailers. Minimum acceptable limit is: 
Any one accident or loss .............................................$500,000 

 

9.3.4 For the portion of a project which is new construction, the Contractor shall procure and maintain 

Builder’s Risk insurance naming the Owner, Contractor, and any Subcontractor as insureds as 

their interest may appear. Covered causes of loss form shall be all Risks of Direct Physical Loss, 

endorsed to include flood, earthquake, transit and sprinkler leakage where sprinkler coverage is 

applicable. Unless specifically authorized in writing by the Owner, the limit of insurance shall 

not be less than the initial contract amount, for the portion of the project which is new 

construction, and coverage shall apply during the entire contract period and until the work is 

accepted by the Owner. 

 

9.3.5 The Contractor shall have Owner’s Protective Liability insurance for contract values $50,000 and 

above, naming the Owner as the Named Insured. Minimum acceptable limits are: 
General aggregate limit ..............................................$2,000,000 

Each occurrence limit .................................................$1,000,000 

 

 
10. Contract Bonds 

10.1 When noted as required in the Bid Documents, the Contractor shall provide to the Owner a 

Performance Bond and a Payment Bond, or "contract bonds", upon execution of the contract. 

Each bond value shall be for the full amount of the contract and issued by a surety company 

authorized to do business in the State of Maine as approved by the Owner. The bonds shall be 
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executed on the forms furnished in the Bid Documents. The bonds shall allow for any subsequent 

additions or deductions of the contract. 

 

10.2 The contract bonds shall continue in effect for one year after final acceptance of the contract to 

protect the Owner’s interest in connection with the one year guarantee of workmanship and 

materials and to assure settlement of claims for the payment of all bills for labor, materials and 

equipment by the Contractor. 

 
 
11. Patents and Royalties 

11.1 The Contractor shall, for all time, secure for the Owner the free and undisputed right to the use of 

any patented articles or methods used in the Work. The expense of defending any suits for 

infringement or alleged infringement of such patents shall be borne by the Contractor. Awards 

made regarding patent suits shall be paid by the Contractor. The Contractor shall hold the Owner 

harmless regarding patent suits that may arise due to installations made by the Contractor, and to 

any awards made as a result of such suits. 

 

11.2 Any royalty payments related to the work done by the Contractor for the Project shall be borne by 

the Contractor. The Contractor shall hold the Owner harmless regarding any royalty payments 

that may arise due to installations made by the Contractor. 

 
 
12. Surveys, Layout of Work 

12.1 The Owner shall furnish all property surveys unless otherwise specified. 

 

12.2 The Contractor is responsible for correctly staking out the Work on the site. The Contractor shall 

employ a competent surveyor to position all construction on the site. The surveyor shall run the 

axis lines, establish correct datum points and check each line and point on the site to insure their 

accuracy. All such lines and points shall be carefully preserved throughout the construction. 

 

12.3 The Contractor shall lay out all work from dimensions given on the Drawings. The Contractor 

shall take measurements and verify dimensions of any existing work that affects the Work or to 

which the Work is to be fitted. The Contractor is solely responsible for the accuracy of all 

measurements. The Contractor shall verify all grades, lines, levels, elevations and dimensions 

shown on the Drawings and report any errors or inconsistencies to the Consultant prior to 

commencing work. 

 
 

13. Record of Documents 

13.1 The Contractor shall maintain one complete set of Contract Documents on the jobsite, in good 

order and current status, for access by the Owner and Consultant. 

 

13.2 The Contractor shall maintain, continuously updated, complete records of Requests for 

Information, Architectural Supplemental Instructions (or equivalent), Information Bulletins, 

supplemental sketches, Change Order Proposals, Change Orders, Shop Drawings, testing reports, 

et cetera, for access by the Owner and Consultant. 
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14. Allowances 

14.1 The Contract Price shall include all allowances described in the Contract Documents. The 

Contractor shall include all overhead and profit necessary to implement each allowance in their 

Contract Price. 

 

14.2 The Contractor shall not be required to employ parties for allowance work against whom the 

Contractor has a reasonable objection. In such a case, the Contractor shall notify the Owner in 

writing of their position and shall propose an alternative party to complete the work of the 

allowance. 

 
 

15. Shop Drawings 

15.1 The Contractor shall administer Shop Drawings prepared by the Contractor, Subcontractors, 

suppliers or others to conform to the approved Schedule of the Work. The Contractor shall verify 

all field measurements, check and authorize all Shop Drawings and schedules required by the 

Work. The Contractor is the responsible party and contact for the Contractor's work as well as 

that of Subcontractors, suppliers or others who provide Shop Drawings. 

 

15.2 The Consultant shall review and acknowledge Shop Drawings, with reasonable promptness, for 

general conformity with the design concept of the project and compliance with the information 

provided in the Contract Documents. 

 

15.3 The Contractor shall provide monthly updated logs containing: requests for information, 

information bulletins, supplemental instructions, supplemental sketches, change order proposals, 

change orders, submittals, testing and deficiencies. 

 

15.4 The Contractor shall make any corrections required by the Consultant, and shall submit a quantity 

of corrected copies as may be needed. The acceptance of Shop Drawings or schedules by the 

Consultant shall not relieve the Contractor from responsibility for deviations from Drawings and 

Specifications, unless the Contractor has called such deviations to the attention of the Consultant 

at the time of submission and secured the Consultant’s written approval. The acceptance of Shop 

Drawings or schedules by the Consultant does not relieve the Contractor from responsibility for 

errors in Shop Drawings or schedules. 

 
 
16. Samples 

16.1 The Contractor shall furnish for approval, with reasonable promptness, all samples as directed by 

the Consultant. The Consultant shall review and approve such samples, with reasonable 

promptness, for general conformity with the design concept of the project and compliance with 

the information provided in the Contract Documents. The subsequent work shall be in accord 

with the approved samples. 

 
 
17. Substitutions 

17.1 The Contractor shall furnish items and materials described in the Contract Documents. If the 

item or material specified describes a proprietary product, or uses the name of a manufacturer, the 

term “or approved equal” shall be implied, if it is not included in the text. The specific item or 

material specified establishes a minimum standard for the general design, level of quality, type, 

function, durability, efficiency, reliability, compatibility, warranty coverage, installation factors 
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and required maintenance. The Drawing or written Specification shall not be construed to 

exclude other manufacturers products of comparable design, quality, and efficiency. 

 

17.2 The Contractor may submit detailed information about a proposed substitution to the Consultant 

for consideration. Particular models of items and particular materials which the Contractor 

asserts to be equal to the items and materials identified in the Contract Documents shall be 

allowed only with written approval by the Consultant. The request for substitution shall include a 

cost comparison and a reason or reasons for the substitution. 

 

17.3 The Consultant may request additional information about the proposed substitution. The 

approval or rejection of a proposed substitution may be based on timeliness of the request, source 

of the information, the considerations of minimum standards described above, or other 

considerations. The Consultant should briefly state the rationale for the decision. The decision 

shall be considered final. 

 

17.4 The duration of a substitution review process can not be the basis for a claim for delay in the 

Schedule of the Work. 

 
 
18. Assignment of Contract 

18.1 The Contractor shall not assign or sublet the contract as a whole without the written consent of 

the Owner. The Contractor shall not assign any money due to the Contractor without the written 

consent of the Owner. 

 
 
19. Separate Contracts 

19.1 The Owner reserves the right to create other contracts in connection with this Project using 

similar General Conditions. The Contractor shall allow the Owner's other contractors reasonable 

opportunity for the delivery and storage of materials and the execution of their work. The 

Contractor shall coordinate and properly connect the Work of all contractors. 

 

19.2 The Contractor shall promptly report to the Consultant and Owner any apparent deficiencies in 

work of the Owner's other contractors that impacts the proper execution or results of the 

Contractor. The Contractor’s failure to observe or report any deficiencies constitutes an 

acceptance of the Owner's other contractors work as suitable for the interface of the Contractor’s 

work, except for latent deficiencies in the Owner's other contractors work. 

 

19.3 Similarly, the Contractor shall promptly report to the Consultant and Owner any apparent 

deficiencies in their own work that would impact the proper execution or results of the Owner's 

other contractors. 

 

19.4 The Contractor shall report to the Consultant and Owner any conflicts or claims for damages with 

the Owner's other contractors and settle such conflicts or claims for damages by mutual 

agreement or arbitration, if necessary, at no expense to the Owner. 

 

19.5 In the event the Owner's other contractors sue the Owner regarding any damage alleged to have 

been caused by the Contractor, the Owner shall notify the Contractor, who shall defend such 

proceedings at the Contractor's expense. The Contractor shall pay or satisfy any judgment that 

may arise against the Owner, and pay all other costs incurred. 
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20. Subcontracts 

20.1 The Contractor shall not subcontract any part of this contract without the written permission of 

the Owner. 

 

20.2 The Contractor shall submit a complete list of named Subcontractors and material suppliers to the 

Consultant and Owner for approval by the Owner prior to commencing work. The 

Subcontractors named shall be reputable companies of recognized standing with a record of 

satisfactory work. 

 

20.3 The Contractor shall not employ any Subcontractor or use any material until they have been 

approved, or where there is reason to believe the resulting work will not comply with the Contract 

Documents. 

 

20.4 The Contractor, not the Owner, is as fully responsible for the acts and omissions of 

Subcontractors and of persons employed by them, as the Contractor is for the acts and omissions 

of persons directly or indirectly employed by the Contractor. 

 

20.5 Neither the Contract Documents nor any Contractor-Subcontractor contract shall indicate, infer or 

create any direct contractual relationship between any Subcontractor and the Owner. 

 
 
21. Contractor-Subcontractor Relationship 

21.1 The Contractor shall be bound to the Subcontractor by all the obligations in the Contract 

Documents that bind the Contractor to the Owner. 

 

21.2 The Contractor shall pay the Subcontractor, in proportion to the dollar value of the work 

completed and requisitioned by the Subcontractor, the approved dollar amount allowed to the 

Contractor no more than seven days after receipt of payment from the Owner. 

 

21.3 The Contractor shall pay the Subcontractor accordingly if the Contract Documents or the 

subcontract provide for earlier or larger payments than described in the provision above. 

 

21.4 The Contractor shall pay the Subcontractor for completed and requisitioned subcontract work, 

less retainage, no more than seven days after receipt of payment from the Owner for the 

Contractor's approved Requisition for Payment, even if the Consultant fails to certify a portion of 

the Requisition for Payment for a cause not the fault of the Subcontractor. 

 

21.5 The Contractor shall not make a claim for liquidated damages or penalty for delay in any amount 

in excess of amounts that are specified by the subcontract. 

 

21.6 The Contractor shall not make a claim for services rendered or materials furnished by the 

Subcontractor unless written notice is given by the Contractor to the Subcontractor within ten 

calendar days of the day in which the claim originated. 

 

21.7 The Contractor shall give the Subcontractor an opportunity to present and to submit evidence in 

any progress conference or disputes involving subcontract work. 
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21.8 The Contractor shall pay the Subcontractor a just share of any fire insurance payment received by 

the Contractor. 

 

21.9 The Subcontractor shall be bound to the Contractor by the terms of the Contract Documents and 

assumes toward the Contractor all the obligations and responsibilities that the Contractor, by 

those documents, assumes toward the Owner. 

 

21.10 The Subcontractor shall submit applications for payment to the Contractor in such reasonable 

time as to enable the Contractor to apply for payment as specified. 

 

21.11 The Subcontractor shall make any claims for extra cost, extensions of time or damages, to the 

Contractor in the manner provided in these General Conditions for like claims by the Contractor 

to the Owner, except that the time for the Subcontractor to make claims for extra cost is seven 

calendar days after the receipt of Consultant's instructions. 

 
 
22. Supervision of the Work 

22.1 During all stages of the Work the Contractor shall have a competent superintendent, with any 

necessary assistant superintendents, overseeing the project. The superintendent shall not be 

reassigned without the consent of the Owner unless a superintendent ceases to be employed by 

the Contractor due to unsatisfactory performance. 

 

22.2 The superintendent represents the Contractor on the jobsite. Directives given by the Consultant 

or Owner to the superintendent shall be as binding as if given directly to the Contractor's main 

office. All important directives shall be confirmed in writing to the Contractor. The Consultant 

and Owner are not responsible for the acts or omissions of the superintendent or assistant 

superintendents. 

 

22.3 The Contractor shall provide supervision of the Work equal to the industry's highest standard of 

care. The superintendent shall carefully study and compare all Contract Documents and promptly 

report any error, inconsistency or omission discovered to the Consultant. The Contractor may not 

necessarily be held liable for damages resulting directly from any error, inconsistency or omission 

in the Contract Documents or other instructions by the Consultant that was not revealed by the 

superintendent in a timely way. 

 
 
23. Observation of the Work 

23.1 The Contractor shall allow the Owner, the Consultant and the Bureau continuous access to the 

site for the purpose of observation of the progress of the work. All necessary safeguards and 

accommodations for such observations shall be provided by the Contractor. 

 

23.2 The Contractor shall coordinate all required testing, approval or demonstration of the Work. The 

Contractor shall give sufficient notice to the appropriate parties of readiness for testing, 

inspection or examination. 

 

23.3 The Contractor shall schedule inspections and obtain all required certificates of inspection for 

inspections by a party other than the Consultant. 
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23.4 The Consultant shall make all scheduled observations promptly, prior to the work being 

concealed or buried by the Contractor. If approval of the Work is required of the Consultant, the 

Contractor shall notify the Consultant of the construction schedule in this regard. Work 

concealed or buried prior to the Consultant's approval may need to be uncovered at the 

Contractor’s expense. 

 

23.5 The Consultant may order reexamination of questioned work, and, if so ordered, the work must 

be uncovered by the Contractor. If the work is found to conform to the Contract Documents, the 

Owner shall pay the expense of the reexamination and remedial work. If the work is found to not 

conform to the Contract Documents, the Contractor shall pay the expense, unless the defect in the 

work was caused by the Owner's Contractor, whose responsibility the reexamination expense 

becomes. 

 

23.6 The Bureau shall periodically observe the Work during the course of construction and make 

recommendations to the Contractor or Consultant as necessary. Such recommendations shall be 

considered and implemented through the usual means for changes to the Work. 

 
 
24. Consultant's Status 

24.1 The Consultant represents the Owner during the construction period, and observes the work in 

progress on behalf of the Owner. The Consultant has authority to act on behalf of the Owner only 

to the extent expressly provided by the Contract Documents or otherwise demonstrated to the 

Contractor. The Consultant has authority to stop the work whenever such an action is necessary, 

in the Consultant's reasonable opinion, to ensure the proper execution of the contract. 

 

24.2 The Consultant is the interpreter of the conditions of the contract and the judge of its 

performance. The Consultant shall favor neither the Owner nor the Contractor, but shall use the 

Consultant’s powers under the contract to enforce faithful performance by both parties. 

 

24.3 In the event of the termination of the Consultant's employment on the project prior to completion 

of the work, the Owner shall appoint a capable and reputable replacement. The status of the new 

Consultant relative to this contract shall be that of the former Consultant. 

 
 
25. Management of the Premises 

25.1 The Contractor shall place equipment and materials, and conduct activities on the premises in a 

manner that does not unreasonably hinder site circulation, environmental stability, or any long 

term effect. Likewise, the Consultant's directions shall not cause the use of premises to be 

impeded for the Contractor or Owner. 

 

25.2 The Contractor shall not use the premises for any purpose other than that which is directly related 

to the scope of work. The Owner shall not use the premises for any purpose incompatible with 

the proposed work simultaneous to the work of the Contractor. 

 

25.3 The Contractor shall enforce the Consultant’s instructions regarding information posted on the 

premises such as signage and advertisements, as well as activities conducted on the premises such 

as fires, and smoking. 
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25.4 The Owner may occupy any part of the Project that is completed with the written consent of the 

Contractor, and without prejudice to any of the rights of the Owner or Contractor. Such use or 

occupancy shall not, in and of itself, be construed as a final acceptance of any work or materials. 

 
 
26. Safety and Security of the Premises 

26.1 The Contractor shall designate, and make known to the Consultant and the Owner, a safety 

officer whose duty is the prevention of accidents on the site. 

 

26.2 The Contractor shall continuously maintain security on the premises and protect from 

unreasonable occasion of injury all people authorized to be on the job site. The Contractor shall 

also effectively protect the property and adjacent properties from damage or loss. 

 

26.3 The Contractor shall take all necessary precautions to ensure the safety of workers and others on 

and adjacent to the site, abiding by applicable local, state and federal safety regulations. The 

Contractor shall erect and continuously maintain safeguards for the protection of workers and 

others, and shall post signs and other warnings regarding hazards associated with the construction 

process, such as protruding fasteners, moving equipment, trenches and holes, scaffolding, 

window, door or stair openings, and falling materials. 

 

26.4 The Contractor shall restore the premises to conditions that existed prior to the start of the project 

at areas not intended to be altered according to the Contract Documents. 

 

26.5 The Contractor shall protect existing utilities and exercise care working in the vicinity of utilities 

shown in the Drawings and Specifications or otherwise located by the Contractor. 

 

26.6 The Contractor shall protect from damage existing trees and other significant plantings and 

landscape features of the site which will remain a permanent part of the site. If necessary or 

indicated in the Contract Documents, tree trunks shall be boxed and barriers erected to prevent 

damage to tree branches or roots. 

 

26.7 The Contractor shall repair or replace damage to the Work caused by the Contractor’s or 

Subcontractor’s forces, including that which is reasonably protected, at the expense of the 

responsible party. 

 

26.8 The Contractor shall not load, or allow to be loaded, any part of the Project with a force which 

imperils personal or structural safety. The Consultant may consult with the Contractor on such 

means and methods of construction, however, the ultimate responsibility lies with the Contractor. 

 

26.9 The Contractor shall not jeopardize any work in place with subsequent construction activities 

such as blasting, drilling, excavating, cutting, patching or altering work. The Consultant must 

approve altering any structural components of the project. The Contractor shall supervise all 

construction activities carried out by others on site to ensure that the work is neatly done and in a 

manner that will not endanger the structure or the component parts. 

 

26.10 The Contractor may act with their sole discretion in emergency situations that potentially effect 

health, life or serious damage to the premises or adjacent properties, to prevent such potential loss 

or injury. The Contractor may negotiate with the Owner for compensation for expenses due to 

such emergency work. 
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26.11 The Contractor and Subcontractors shall have no responsibility for the identification, discovery, 

presence, handling, removal or disposal of, or exposure of persons to, hazardous materials in any 

form at the project site. The Contractor shall avoid disruption of any hazardous materials or toxic 

substances at the project site and promptly notify the Owner in writing on the occasion of such a 

discovery. 

 

26.12 The Contractor shall keep the premises free of any unsafe accumulation of waste materials caused 

by the work. The Contractor shall regularly keep the spaces “broom clean”. See the Close-out of 

the Work provisions of this section regarding cleaning at the completion of the project. 

 
 

27. Changes in the Work 

27.1 The Contractor shall not proceed with extra work without an approved Change Order or 

Construction Change Directive. A Change Order which has been properly signed by all parties 

shall become a part of the contract. 

 

27.2 A Change Order is the usual document for directing changes in the Work. In certain 

circumstances, however, the Owner may utilize a Construction Change Directive to direct the 

Contractor to perform changes in the Work that are generally consistent with the scope of the 

project. The Owner shall use a Construction Change Directive only when the normal process for 

approving changes to the Work has failed to the detriment of the Project, or when agreement on 

the terms of a Change Order cannot be met, or when an urgent situation requires, in the Owner's 

judgment, prompt action by the Contractor. 

 

27.3 The Consultant shall prepare the Construction Change Directive representing a complete scope of 

work, with proposed Contract Price and Contract Time revisions, if any, clearly stated. 

 

27.4 The Contractor shall promptly carry out a Construction Change Directive which has been signed 

by the Owner and the Consultant. Work thus completed by the Contractor constitutes the basis 

for a Change Order. Changes in the Contract Price and Contract Time shall be as defined in the 

Construction Change Directive unless subsequently negotiated with some other terms. 

 
27.5 The method of determining the dollar value of extra work shall be by: 

.1 an estimate of the Contractor accepted by Owner as a lump sum, or 

.2 unit prices named in the contract or subsequently agreed upon, or 

.3 cost plus a designated percentage, or 

.4 cost plus a fixed fee. 

 

27.6 The Contractor shall determine the dollar value of the extra work for both the lump sum and cost 

plus designated percentage methods so as not to exceed the following rates. The rates include all 

overhead and profit expenses. 

.1 Contractor - for any work performed by the Contractor’s own forces, up to 20% of the cost; 

.2 Subcontractor - for work performed by Subcontractor’s own forces, up to 20% of the cost; 

.3 Contractor - for work performed by Contractor’s Subcontractor, up to 10% of the amount due 

the Subcontractor. 

 

27.7 The Contractor shall keep and provide records as needed or directed for the cost plus designated 

percentage method. The Consultant shall review and certify the appropriate amount which 
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includes the Contractor's overhead and profit. The Owner shall make payments based on the 

Consultant’s certificate. 

 

27.8 Cost reflected in Change Orders shall be limited to the following: cost of materials, cost of 

delivery, cost of labor (including Social Security, pension, Workers' Compensation insurance, and 

unemployment insurance), and cost of rental of power tools and equipment. Labor cost may 

include a pro-ratio share of a foreman’s time only in the case of an extension of contract time 

granted due to the Change Order. 

 

27.9 Overhead reflected in Change Orders shall be limited to the following: bond premium, 

supervision, wages of clerks, time keepers, and watchmen, small tools, incidental expenses, 

general office expenses, and all other overhead expenses directly related to the Change Order. 

 

27.10 The Contractor shall provide credit to the Owner for labor, materials, equipment and other costs 

but not overhead and profit expenses for those Change Order items that result in a net value of 

credit to the contract. 

 

27.11 The Owner may change the scope of work of the Project without invalidating the contract. The 

Owner shall notify the Contractor of a change of the scope of work for the Owner's Contractors, 

which may affect the work of this Contractor, without invalidating the contract. Change Orders 

for extension of the time caused by such changes shall be developed at the time of directing the 

change in scope of work. 

 

27.12 The Consultant may order minor changes in the Work, not involving extra cost, which is 

consistent with the intent of the design or project. 

 

27.13 The Contractor shall immediately give written notification to the Consultant of latent conditions 

discovered at the site which materially differ from those represented in the Drawings or 

Specifications, and which may eventually result in a change in the scope of work. The Contractor 

shall suspend work until receiving direction from the Consultant. The Consultant shall promptly 

investigate the conditions and respond to the Contractor's notice with direction that avoids any 

unnecessary delay of the Work. The Consultant shall determine if the discovered conditions 

warrant a Change Order. 

 

27.14 The Contractor shall, within ten calendar days of receipt of the information, give written 

notification to the Consultant if the Contractor claims that instructions by the Consultant will 

constitute extra cost not accounted for by Change Order or otherwise under the contract. The 

Consultant shall promptly respond to the Contractor's notice with direction that avoids any 

unnecessary delay of the Work. The Consultant shall determine if the Contractor's claim warrants 

a Change Order. 

 
 
28. Correction of the Work 

28.1 The Contractor shall promptly remove from the premises all work the Consultant declares is non- 

conforming to the contract. The Contractor shall replace the work properly at no expense to the 

Owner. The Contractor is also responsible for the expenses of others whose work was damaged 

or destroyed by such remedial work. 
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28.2 The Owner may elect to remove non-conforming work if it is not removed by the Contractor 

within a reasonable time, that time defined in a written notice from the Consultant. The Owner 

may elect to store removed non-conforming work not removed by the Contractor at the 

Contractor's expense. The Owner may, with ten days written notice, dispose of materials which 

the Contractor does not remove. The Owner may sell the materials and apply the net proceeds, 

after deducting all expenses, to the costs that should have been borne by the Contractor. 

 
 

28.3 The Contractor shall remedy any defects due to faulty materials or workmanship and pay for any 

related damage to other work which appears within a period of one year from the date of 

substantial completion, and in accord with the terms of any guarantees provided in the contract. 

The Owner shall promptly give notice of observed defects to the Contractor and Consultant. The 

Consultant shall determine the status of all claimed defects. The Contractor shall perform all 

remedial work without unjustifiable delay in either the initial response or the corrective action. 

 
 

28.4 The Consultant may authorize, after a reasonable notification to the Contractor, an equitable 

deduction from the contract amount in lieu of the Contractor correcting non-conforming or 

defective work. 

 
 
29. Owner's Right to do Work 

29.1 The Owner may, using other contractors, correct deficiencies attributable to the Contractor, or 

complete unfinished work. Such action shall take place only after giving the Contractor three 

days written notice, and provided the Consultant approves of the proposed course of action as an 

appropriate remedy. The Owner may then deduct the cost of the remedial work from the amount 

due the Contractor. 

 

29.2 The Owner may act with their sole discretion when the Contractor is unable to take action in 

emergency situations that potentially effect health, life or serious damage to the premises or 

adjacent properties, to prevent such potential loss or injury. The Owner shall inform the 

Contractor of the emergency work performed, particularly where it may affect the work of the 

Contractor. 

 
 
30. Termination of Contract and Stop Work Action 

30.1 The Owner may, owing to a certificate of the Consultant indicating that sufficient cause exists to 

justify such action, without prejudice to any other right or remedy and after giving the Contractor 

and the Contractor’s surety seven days written notice, terminate the employment of the 

Contractor. At that time the Owner may take possession of the premises and of all materials, 
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tools and appliances on the premises and finish the work by whatever method the Owner may 

deem expedient. Cause for such action by the Owner includes: 

.1 the contractor is adjudged bankrupt, or makes a general assignment for the benefit of its 

creditors, or 
.2 a receiver is appointed due to the Contractor’s insolvency, or 

.3 the Contractor persistently or repeatedly refuses or fails to provide enough properly skilled 

workers or proper materials, or 

.4 the Contractor fails to make prompt payment to Subcontractors or suppliers of materials or 

labor, or 

.5 the Contractor persistently disregards laws, ordinances or the instructions of the Consultant, 

or is otherwise found guilty of a substantial violation of a provision of the Contract 

Documents. 

 

30.2 The Contractor is not entitled, as a consequence of the termination of the employment of the 

Contractor as described above, to receive any further payment until the Work is finished. If the 

unpaid balance of the contract amount exceeds the expense of finishing the Work, including 

compensation for additional architectural, managerial and administrative services, such balance 

shall be paid to the Contractor. If the expense of finishing the Work exceeds the unpaid balance, 

the Contractor shall pay the difference to the Owner. The Consultant shall certify the expense 

incurred by the Contractor’s default. This obligation for payment shall continue to exist after 

termination of the contract. 

 

30.3 The Contractor may, if the Work is stopped by order of any court or other public authority for a 

period of thirty consecutive days, and through no act or fault of the Contractor or of anyone 

employed by the Contractor, with seven days written notice to the Owner and the Consultant, 

terminate this contract. The Contractor may then recover from the Owner payment for all work 

executed, any proven loss and reasonable profit and damage. 

 

30.4 The Contractor may, if the Consultant fails to issue a certificate for payment within seven days 

after the Contractor's formal request for payment, through no fault of the Contractor, or if the 

Owner fails to pay to the Contractor within 30 days after submission of any sum certified by the 

Consultant, with seven days written notice to the Owner and the Consultant, stop the Work or 

terminate this Contract. 

 
 
31. Delays and Extension of Time 

31.1 The completion date of the contract shall be extended if the work is delayed by changes ordered 

in the work which have approved time extensions, or by an act or neglect of the Owner, the 

Consultant, or the Owner's Contractor, or by strikes, lockouts, fire, flooding, unusual delay in 

transportation, unavoidable casualties, or by other causes beyond the Contractor’s control. The 

Consultant shall determine the status of all claimed causes. 

 

31.2 The contract shall not be extended for delay occurring more than seven calendar days before the 

Contractor's claim made in writing to the Consultant. In case of a continuing cause of delay, only 

one claim is necessary. 

 

31.3 The contract shall not be extended due to failure of the Consultant to furnish drawings if no 

schedule or agreement is made between the Contractor and the Consultant indicating the dates 
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which drawings shall be furnished and fourteen calendar days has passed after said date for such 

drawings. 

 

31.4 This article does not exclude the recovery of damages for delay by either party under other 

provisions in the Contract Document. 

 
 

32. Payments to the Contractor 

32.1 As noted under Preconstruction Conference in this section, the Contractor shall submit a 

Schedule of Values form, before the first application for payment, for approval by the Owner and 

Consultant. The Consultant may direct the Contractor to provide evidence that supports the 

correctness of the form. The approved Schedule of Values shall be used as a basis for payments. 

 

32.2 The Contractor shall submit an application for each payment (“Requisition for Payment”) on a 

form approved by the Owner and Consultant. The Consultant may require receipts or other 

documents showing the Contractor's payments for materials and labor, including payments to 

Subcontractors. 

 

32.3 The Contractor shall submit Requisitions for Payment as the work progresses not more frequently 

than once each month, unless the Owner approves a more frequent interval due to unusual 

circumstances. The Requisition for Payment is based on the proportionate quantities of the 

various classes of work completed or incorporated in the Work, in agreement with the actual 

progress of the Work and the dollar value indicated in the Schedule of Values. 

 

32.4 The Consultant shall verify and certify each Requisition for Payment which appears to be 

complete and correct prior to payment being made by the Owner. The Consultant may certify an 

appropriate amount for materials not incorporated in the Work which have been delivered and 

suitably stored at the site. The Contractor shall submit bills of sale, insurance certificates, or 

other such documents that will adequately protect the Owner’s interests prior to payments being 

certified. 

 

32.5 In the event any materials delivered but not yet incorporated in the Work have been included in a 

certified Requisition for Payment with payment made, and said materials thereafter are damaged, 

deteriorated or destroyed, or for any reason whatsoever become unsuitable or unavailable for use 

in the Work, the full amount previously allowed shall be deducted from subsequent payments 

unless the Contractor satisfactorily replaces said material. 

 

32.6 The Contractor may request certification of an appropriate dollar amount for materials not 

incorporated in the Work which have been delivered and suitably stored away from the site. The 

Contractor shall submit bills of sale, insurance certificates, right-of-entry documents or other such 

documents that will adequately protect the Owner’s interests. The Consultant shall determine if 

the Contractor's documentation for the materials is complete and specifically designated for the 

Project. The Owner may allow certification of such payments. 

 

32.7 Subcontractors may request, and shall receive from the Consultant, copies of approved 

Requisitions for Payment showing the amounts certified in the Schedule of Values. 

 

32.8 Certified Requisitions for Payment, payments made to the Contractor, or partial or entire 

occupancy of the project by the Owner shall not constitute an acceptance of any work that does 
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not conform to the Contract Documents. The making and acceptance of the final payment 

constitutes a waiver of all claims by the Owner, other than those arising from unsettled liens, 

from faulty work or materials appearing within one year from final payment or from requirements 

of the Drawings and Specifications, and of all claims by the Contractor, except those previously 

made and still unsettled. 

 
 

33. Payments Withheld 

33.1 The Owner shall retain five percent of each payment due the Contractor as part security for the 

fulfillment of the contract by the Contractor. The Owner may make payment of a portion of this 

“retainage” to the Contractor temporarily or permanently during the progress of the Work. The 

Owner may thereafter withhold further payments until the full amount of the five percent is 

reestablished. The Contractor may deposit with the Maine State Treasurer certain securities in 

place of retainage amounts due according to Maine Statute (5 M.R.S. §1746). 

 

33.2 The Consultant may withhold or nullify the whole or a portion of any Requisitions for Payment 

submitted by the Contractor in the amount that may be necessary, in his reasonable opinion, to 

protect the Owner from loss due to any of the following: 

.1 defective work not remedied; 

.2 claims filed or reasonable evidence indicating probable filing of claims; 

.3 failure to make payments properly to Subcontractors or suppliers; 

.4 a reasonable doubt that the contract can be completed for the balance then unpaid; 

.5 liability for damage to another contractor. 

 

The Owner shall make payment to the Contractor, in the amount withheld, when the above 

circumstances are removed. 

 
 

34. Liens 

34.1 The Contractor shall deliver to the Owner a complete release of all liens arising out of this 

contract before the final payment or any part of the retainage payment is released. The 

Contractor shall provide with the release of liens an affidavit asserting each release includes all 

labor and materials for which a lien could be filed. Alternately, the Contractor, in the event any 

Subcontractor or supplier refuses to furnish a release of lien in full, may furnish a bond 

satisfactory to the Owner, to indemnify the Owner against any lien. 

 

34.2 In the event any lien remains unsatisfied after all payments to the Contractor are made by the 

Owner, the Contractor shall refund to the Owner all money that the latter may be compelled to 

pay in discharging such lien, including all cost and reasonable attorney’s fees. 

 
 
35. Workmanship 

35.1 The Contractor shall provide materials, equipment, and installed work equal to or better than the 

quality specified in the Contract Documents and approved in submittal and sample. The 

installation methods shall be of the highest standards, and the best obtainable from the respective 

trades. The Consultant’s decision on the quality of work shall be final. 
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35.2 The Contractor shall know local labor conditions for skilled and unskilled labor in order to apply 

the labor appropriately to the Work. All labor shall be performed by individuals well skilled in 

their respective trades. 

 

35.3 The Contractor shall perform all cutting, fitting, patching and placing of work in such a manner to 

allow subsequent work to fit properly, whether that be by the Contractor, the Owner's Contractors 

or others. The Owner and Consultant may advise the Contractor regarding such subsequent work. 

Notwithstanding the notification or knowledge of such subsequent work, the Contractor may be 

directed to comply with this standard of compatible construction by the Consultant at the 

Contractor's expense. 

 

35.4 The Contractor shall request clarification or revision of any design work by the Consultant, prior 

to commencing that work, in a circumstance where the Contractor believes the work cannot 

feasibly be completed at the highest quality, or as indicated in the Contract Documents. The 

Consultant shall respond to such requests in a timely way, providing clarifying information, a 

feasible revision, or instruction allowing a reduced quality of work. The Contractor shall follow 

the direction of the Consultant regarding the required request for information. 

 

35.5 The Contractor shall guarantee the Work against any defects in workmanship and materials for a 

period of one year commencing with the date of the Certificate of Substantial Completion, unless 

specified otherwise for specific elements of the project. The Work may also be subdivided in 

mutually agreed upon components, each defined by a separate Certificate of Substantial 

Completion. 

 
 

36. Close-out of the Work 

36.1 The Contractor shall remove from the premises all waste materials caused by the work. The 

Contractor shall make the spaces “broom clean” unless a more thorough cleaning is specified. 

The Contractor shall clean all windows and glass immediately prior to the final inspection, unless 

otherwise directed. 

 

36.2 The Owner may conduct the cleaning of the premises where the Contractor, duly notified by the 

Consultant, fails to adequately complete the task. The expense of this cleaning may be deducted 

from the sum due to the Contractor. 

 

36.3 The Contractor shall participate in all final inspections and acknowledge the documentation of 

unsatisfactory work, customarily called the "punch list", to be corrected by the Contractor. The 

Consultant shall document the successful completion of the Work in a dated Certificate of 

Substantial Completion, to be signed by Owner, Consultant, and Contractor. 

 

36.4 The Contractor shall not call for final inspection of any portion of the Work that is not completely 

and permanently installed. The Contractor may be found liable for the expenses of individuals 

called to final inspection meetings prematurely. 

 

36.5 The Contractor and all major Subcontractors shall participate in the end-of-warranty-period 

conference, typically scheduled close to one year after the Substantial Completion date. 
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37. Date of Completion and Liquidated Damages 

37.1 The Contractor may make a written request to the Owner for an extension or reduction of time, if 

necessary. The request shall include the reasons the Contractor believes justifies the proposed 

completion date. The Owner may grant the revision of the contract completion date if the Work 

was delayed due to conditions beyond the control and the responsibility of the Contractor. The 

Contractor shall not conduct unauthorized accelerated work or file delay claims to recover alleged 

damages for unauthorized early completion. 

 

37.2 The Contractor shall vigorously pursue the completion of the Work and notify the Owner of any 

factors that have, may, or will affect the approved Schedule of the Work. The Contractor may be 

found responsible for expenses of the Owner or Consultant if the Contractor fails to make 

notification of project delays. 

 

37.3 The Project is planned to be done in an orderly fashion which allows for an iterative submittal 

review process, construction administration including minor changes in the Work and some bad 

weather. The Contractor shall not file delay claims to recover alleged damages on work the 

Consultant determines has followed the expected rate of progress. 

 

37.4 The Consultant shall prepare the Certificate of Substantial Completion which, when signed by the 

Owner and the Contractor, documents the date of Substantial Completion of the Work or a 

designated portion of the Work. The Owner shall not consider the issuance of a Certificate of 

Occupancy by an outside authority a prerequisite for Substantial Completion if the Certificate of 

Occupancy cannot be obtained due to factors beyond the Contractor’s control. 

 

37.5 Liquidated Damages may be deducted from the sum due to the Contractor for each calendar day 

that the Work remains uncompleted after the completion date specified in the Contract or an 

approved amended completion date. The dollar amount per day shall be calculated using the 

Schedule of Liquidated Damages table shown below. 

 

If the original contract amount is: The per day Liquidated Damages shall be: 
Less than $100,000 $250 

$100,000 to less than $2,000,000 $750 

$2,000,000 to less than $10,000,000 $1,500 

$10,000,000 and greater $1,500 plus $250 for 

each $2,000,000 over $10,000,000 

 
 
38. Dispute Resolution 

38.1 Mediation 

 

38.1.1 A dispute between the parties which arises under this Contract which cannot be resolved through 

informal negotiation, shall be submitted to a neutral mediator jointly selected by the parties. 

 

38.1.2 Either party may file suit before or during mediation if the party, in good faith, deems it to be 

necessary to avoid losing the right to sue due to a statute of limitations. If suit is filed before 

good faith mediation efforts are completed, the party filing suit shall agree to stay all proceedings 

in the lawsuit pending completion of the mediation process, provided such stay is without 

prejudice. 
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38.1.3 In any mediation between the Owner and the Consultant, the Owner has the right to consolidate 

related claims between Owner and Contractor. 

 

38.2 Arbitration 

 

38.2.1 If the dispute is not resolved through mediation, the dispute shall be settled by arbitration. The 

arbitration shall be conducted before a panel of three arbitrators. Each party shall select one 

arbitrator; the third arbitrator shall be appointed by the arbitrators selected by the parties. The 

arbitration shall be conducted in accordance with the Maine Uniform Arbitration Act (MUAA), 

except as otherwise provided in this section. 

 

38.2.2 The decision of the arbitrators shall be final and binding upon all parties. The decision may be 

entered in court as provided in the MUAA. 

 

38.2.3 The costs of the arbitration, including the arbitrators’ fees shall be borne equally by the parties to 

the arbitration, unless the arbitrator orders otherwise. 

 

38.2.4 In any arbitration between the Owner and the Consultant, the Owner has the right to consolidate 

related claims between Owner and Contractor. 
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PART 1- GENERAL 
 
1.1 Related Documents 

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

1.2 Summary 
A. This Section includes the wage determination requirements for Contractors as issued by the State 

of Maine Department of Labor Bureau of Labor Standards or the United States Department of 
Labor. 

1.3 Requirements 
A. Conform to the wage determination schedule for this project which is shown on the following 

page. 
 
 
PART 2 - PRODUCTS (not used) 

PART 3 - EXECUTION (not used) 



End of Section 007346
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Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

DOCUMENT 007373 – STATUTORY REQUIREMENTS

PART 1 - GENERAL

1.1 BUILD AMERICAN, BUY AMERICA ACT (BABA)

A. This project is financed with Federal and State funds. Build America, Buy America (BABA) 
provisions shall apply to this contract. The Contractor shall complete the BABA Submittal 
Certification for all products used on this project. In addition, State of Maine Fair Minimum 
Wage Rates shall also apply to this project.

B. Construction materials that fall under the BABA requirements for this project include, but may 
not be limited to, the following items:

1. Acoustical wound wall steel.
2. Steel re-enforcement and welded wire fabric for concrete.
3. Fence posts and fabric.
4. Utility castings.

END OF DOCUMENT 007373
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BUY AMERICA CERTIFICATION 

 

 

 

 

 

 

 

 

Certification requirement for procurement of steel, iron, or manufactured products.  

 

 

Certificate of Compliance with 49 U.S.C. 5323(j)(1)  
 

The bidder or offeror hereby certifies that it will meet the requirements of 49 U.S.C. 5323(j)(1) and the applicable 

regulations in 49 CFR Part 661 and any amendments thereto. 

 

Signature______________________________________________________ 

 

Company Name_______________________________________________________ 

 

Title _____________________________________________________________ 

 

Date ____________________________________________________________ 

 

 

 

 

 

 

Certificate of Non-Compliance with 49 U.S.C. 5323(j)(1)  

 
The bidder or offeror hereby certifies that it cannot comply with the requirements of 49 U.S.C. 5323(j)(1) and 49 

C.F.R. 661.5, but it may qualify for an exception pursuant to 49 U.S.C. 5323(j)(2)(A), 5323(j)(2)(B), or 

5323(j)(2)(D), and 49 C.F.R. 661.7. 

 

 

Signature ___________________________________________________________ 

 

Company Name _______________________________________________________ 

 

Title _______________________________________________________________  

 

Date _________________________________________________________________ 

 

 

 

 

 

 

 

Instructions: 

 

Bidder to complete the Buy America Certification listed below.  Bidder shall certify EITHER 

COMPLIANCE OR NON-COMPLIANCE (not both). This Certification MUST BE submitted 

with the Bidder’s bid response. 
 

Special Note:   Make sure you have signed only one of the above statements -- either 

Compliance OR  Non-Compliance (not both). 



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.
2. Type of Contract.
3. Use of premises.
4. Time of Completion.
5. Work restrictions.
6. Specification formats and conventions.

B. Related Sections include the following:

1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification:  Maine Department of Inland Fisheries & Wildlife - Fryeburg Shooting 
Range.

1. Project Location:  Fish & Game Road, Fryeburg, ME, Oxford County.

B. Owner:  Maine Department of Inland Fisheries & Wildlife, 353 Water Street, 41 State House 
Station, Augusta, ME 04333. 
1. Owner's Representative:  Diano Circo, Chief Planner

C. Architect:

1. Schmidt Associates, Inc., 415 Massachusetts Avenue, Indianapolis, Indiana 46204-1640, 
(317) 263-6226, (317) 263-6224 (fax) www.schmidt-arch.com

a. Project Manager: Kyle E. Miller, PE
b. Civil/Site Engineer: Allen Jacobsen, PE

D. Consultants:

SUMMARY 011000 - 1
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1. Shooting Range Design: Lorin Kramer, Kramer One, Inc., 6839 E. Avalon Drive, 
Scottsdale, AZ 85251.

2. Structural Engineer: Rob Dee, PE, Lynch, Harrison, & Brumleve, Inc., 550 Virginia 
Ave., Indianapolis, IN 46203.

3. Geotechnical Engineer and Construction Administration: S.W. Cole, Engineering, Inc., 
555 Eastern Ave, Augusta, ME 04330.

E. The Work consists of the following:

1. New outdoor shooting range with earth berm side walls and earth berm shooting 
backstop. The range will have shooting distances of 100 yards and 25 yards. Also 
included will be a shotgun range and an archery range (Alternate Bid). Associated work 
includes, but is not limited to, sitework, storm drainage, erosion control, entry drive and 
parking lot, walks, lawn, electrical, wooden canopies for shelter, acoustic sound wall, and 
miscellaneous work for complete construction of the facility.

1.4 TYPE OF CONTRACT

A. Project will be constructed under a single prime contract.

1.5 USE OF PREMISES

A. General:  Contractor shall have full use of premises for construction operations, including use of 
Project site, during construction period.  

1.6 TIME OF COMPLETION

A. Substantial Completion shall be accomplished within 360 calendar days from Notice to 
Proceed.

1.7 WORK RESTRICTIONS

A. On-Site Work Hours:  Work shall be generally performed during normal business working 
hours , Monday through Friday, except otherwise indicated.

1. Project shall operate on basis of as coordinated with Owner.  Contractors shall have bid 
and shall plan and execute the Work on this basis.

2. Weekend Hours:  As coordinated with the Owner
3. Early Morning Hours: As coordinated wit the Owner. 

B. No Smoking/No Drugs/No Weapons Policy:  Smoking and other tobacco use is not permitted  
on Owner's property. No alcohol or alcohol consumption, no non-prescription drugs or 
non-prescription drug consumption, and no weapons are permitted on Owner's property.  
Violation of these requirements shall be grounds for individual Contractor or subcontractor 
employee removal from Project site by Owner or Architect.

SUMMARY 011000 - 2
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C. Dress Code:  Contractor, subcontractor, and their employees shall adhere to an appropriate dress 
code as determined by Architect.  No bare torsos or clothing with foul language/ liquor / drug 
messages will be permitted on Site.  Shirts with minimum 3 inches length sleeves shall be 
required.

1.8 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format:  Specifications are organized into Divisions and Sections using the 
50-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification:  Specifications use Section numbers and titles to help 
cross-referencing in Contract Documents.  Sections in Project Manual are in numeric 
sequence; however, sequence is incomplete because all available Section numbers are not 
used.  Consult Table of Contents at the beginning of the Project Manual to determine 
numbers and names of Sections in the Contract Documents.

2. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in 
the Specifications.

B. Specification Content:  The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations.  
These conventions are as follows:

1. Abbreviated Language:  Language used in the Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  
Words implied, but not stated, shall be inferred as the sense requires.  Singular words 
shall be interpreted as plural, and plural words shall be interpreted as singular where 
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.  
Requirements expressed in the imperative mood are to be performed by Contractor.  
Occasionally, the indicative or subjunctive mood may be used in the Section Text for 
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by 
others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the context, 
are implied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 012300 - ALTERNATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for alternates.

1.3 DEFINITIONS

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 
in the bidding requirements that may be added to or deducted from the base bid amount if 
Owner decides to accept a corresponding change either in the amount of construction to be 
completed or in the products, materials, equipment, systems, or installation methods described 
in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the 
Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the Contract 
Sum to incorporate alternate into the Work.  No other adjustments are made to the 
Contract Sum.

1.4 PROCEDURES

A. Coordination:  Revise or adjust affected adjacent work as necessary to completely integrate 
work of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 
items incidental to or required for a complete installation whether or not indicated as part 
of alternate.

2. Contractor shall submit prices for all indicated alternate bid items. Failure to submit bids 
for all alternates shall be cause for rejection of the entire Bid.

3. Contract awards shall be based upon the best combination of Base Bid, plus the 
Alternate(s) chosen to be accepted by the Owner.

4. Work that is provided under the alternates shall comply with all applicable provisions of 
the Contract Documents.

B. Notification:  Immediately following award of the Contract, notify each entity involved, in 
writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or 
deferred for later consideration.  Include a complete description of negotiated revisions to 
alternates.
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C. Execute accepted alternates under the same conditions as other work of the Contract.

D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work 
described under each alternate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES

A. Alternate No. 1: Archery Alternate.

1. Base Bid: Provide site grading, perimeter wood fence, elctrical conduits, and permanent 
turf seeding throughout range area.

2. Alternate Bid: Provide range pavements, connecting sidewalk, range concrete pad, 
electrical circuits & appurtances, and canopy structure complete as indicated. 

B.  Alternate No. 2: Shotgun Alternate.

1. Base Bid: Provide site grading, electrical conduits, and permanent turf seeding 
throughout range area. 

2. Alternate Bid: Provide range pavements, connecting sidewalk, electrical circuits & 
appurtances, and range sound wall complete as indicated. 

C. Alternate No. 3: Parking Lot Alternate.

1. Base Bid: Provide asphalt pavement, pavement marking, and concrete bumper blocks 
adjacent to the 2 range entrance gates including the ADA parking spaces. Provide stone 
pavement for remainder of parking lot and entrance drives and concrete bumper blocks.

2. Alternate Bid: Provide asphalt pavement and stone pavement for parking lot and entrance 
drives, pavement marking, and concrete bumper blocks complete as indicated.  

D. Alternate No. 4: Canopy Alternate

1. Base Bid: Provide concrete pads and electrical conduits.
2. Alternate Bid: Provide wood canopy structures, associated footings, concrete pads, 

electrical circuits & appurtances, and range safety lighting systems for 100-yd rifle range 
and 25-yd rifle/pistol range complete as indicated..

E. Alternate No. 5: Building Pad Alternate

1. Base Bid: Provide site grading, electrical conduits, and permanent turf seeding in 
building pad areas.

2. Alternate Bid: Provide concrete building pad and adjacent asphalt pavement complete as 
indicated..
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END OF SECTION
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.
4. Requests for Interpretation (RFIs).

B. Related Sections include the following:

1. Division 01 Section "Construction Progress Documentation" for preparing and 
submitting Contractor's Construction Schedule.

2. Division 01 Section "Execution" for procedures for coordinating general installation and 
field-engineering services, including establishment of benchmarks and control points.

3. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.

1.3 DEFINITIONS

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents.

1.4 COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections, that depend on each other for proper 
installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation.

2. Coordinate installation of different components with other contractors to ensure 
maximum accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

PROJECT MANAGEMENT AND 
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4. Where availability of space is limited, coordinate installation of different components to 
ensure maximum performance and accessibility for required maintenance, service, and 
repair of all components, including mechanical and electrical.

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 
Work is required.

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid conflicts 
and to ensure orderly progress of the Work.  Such administrative activities include, but are not 
limited to, the following:

1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

D. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials 
that are designated as Owner's property.

1.5 SUBMITTALS

A. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site.  Identify individuals and their duties and responsibilities; list addresses and telephone 
numbers, including home and office telephone numbers.  Provide names, addresses, and 
telephone numbers of individuals assigned as standbys in the absence of individuals assigned to 
Project.

1. Post copies of list in Project meeting room, in temporary field office, and by each 
temporary telephone.  Keep list current at all times.

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. General:  In addition to Project superintendent, provide other administrative and supervisory 
personnel as required for proper performance of the Work.

PROJECT MANAGEMENT AND 
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1.7 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise 
indicated.

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the 

meeting minutes to everyone concerned, including Owner and Architect, within three 
days of the meeting.

B. Preconstruction Conference:  Schedule a preconstruction conference before starting 
construction, at a time convenient to Owner and Architect, but no later than 15 days after 
execution of the Agreement.  Hold the conference at Project site or another convenient location.  
Conduct the meeting to review responsibilities and personnel assignments.

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference.  All participants at the conference shall be familiar 
with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the 
following:

a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
e. Procedures for processing field decisions and Change Orders.
f. Procedures for RFIs.
g. Procedures for testing and inspecting.
h. Procedures for processing Applications for Payment.
i. Distribution of the Contract Documents.
j. Submittal procedures.
k. Preparation of Record Documents.
l. Use of the premises.
m. Work restrictions.
n. Owner's occupancy requirements.
o. Responsibility for temporary facilities and controls.
p. Construction waste management and recycling.
q. Office, work, and storage areas.
r. Equipment deliveries and priorities.
s. First aid and safety.
t. Security.
u. Progress cleaning.
v. Working hours.

3. Minutes:  Record and distribute meeting minutes.

PROJECT MANAGEMENT AND 
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C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 

1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise Architect 
of scheduled meeting dates.

2. Agenda:  Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related RFIs.
d. Related Change Orders.
e. Purchases.
f. Deliveries.
g. Submittals.
h. Possible conflicts.
i. Compatibility problems.
j. Time schedules.
k. Weather limitations.
l. Manufacturer's written recommendations.
m. Warranty requirements.
n. Compatibility of materials.
o. Acceptability of substrates.
p. Temporary facilities and controls.
q. Space and access limitations.
r. Regulations of authorities having jurisdiction.
s. Testing and inspecting requirements.
t. Installation procedures.
u. Coordination with other work.
v. Required performance results.
w. Protection of adjacent work.
x. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 
should have been present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of the 
Work and reconvene the conference at earliest feasible date.

D. Progress Meetings:  Conduct progress meetings at biweekly intervals.  Coordinate dates of 
meetings with preparation of payment requests.

PROJECT MANAGEMENT AND 
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1. Attendees:  In addition to representatives of Owner and Architect, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized 
to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project.

a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's Construction Schedule.  Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
do so.  Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Temporary facilities and controls.
9) Work hours.
10) Hazards and risks.
11) Progress cleaning.
12) Quality and work standards.
13) Status of correction of deficient items.
14) Field observations.
15) RFIs.
16) Status of proposal requests.
17) Pending changes.
18) Status of Change Orders.
19) Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes:  Record the meeting minutes.
4. Reporting:  Distribute minutes of the meeting to each entity present and to entities who 

should have been present.

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 
meeting where revisions to the schedule have been made or recognized.  Issue 
revised schedule concurrently with the report of each meeting.

PROJECT MANAGEMENT AND 
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1.8 REQUESTS FOR INTERPRETATION (RFIs)

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 
form specified.

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor 
will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors.

B. All RFIs shall be submitted electronically, with attachments in PDF format, by emailing to the 
Architect's Project Construction Administration Point Person (CAPP) or if electronic 
submission of RFIs is  not possible, by mailing or faxing a hard copy to the Architect.

C. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 
the following information in an email for electronic RFIs or on Contractor letterhead for hard 
copy RFIs:

1. Project name.
2. Date.
3. Name of Contractor.
4. Name of Architect.
5. RFI number, numbered sequentially.
6. Specification Section number and title and related paragraphs, as appropriate.
7. Drawing number and detail references, as appropriate.
8. Field dimensions and conditions, as appropriate.
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI.
10. Contractor's signature.
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation.

a. Supplementary drawings prepared by Contractor shall include dimensions, 
thicknesses, structural grid references, and details of affected materials, 
assemblies, and attachments.

D. Architect's Action:  Architect will review each RFI, determine action required, and return it.  
Allow seven working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. 
will be considered as received the following working day.

1. The following RFIs will be returned without action:

a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for coordination information already indicated in the Contract 

Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Architect's actions on submittals.
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f. Incomplete RFIs or RFIs with numerous errors.

2. Architect's action may include a request for additional information, in which case 
Architect's time for response will start again.

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Division 01 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect in writing within 10 days of receipt of the RFI 
response.

E. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Architect within seven days if Contractor 
disagrees with response.

1. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 
number.  Submit log weekly.  Project name.

2. Name and address of Contractor.
3. Name and address of Architect.
4. RFI number including RFIs that were dropped and not submitted.
5. RFI description.
6. Date the RFI was submitted.
7. Date Architect's response was received.
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate.
9. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 013123.99 - WEB-BASED PROJECT MANAGEMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Contractor shall participate in the use of a web-based Project management tool 
(Newforma) providing collaboration between the Owner, Architect/Engineer,  and the 
Contractors.

B. Related Sections include the following:

1. Division 01 Section "Contract Modification Procedures" for administrative and 
procedural requirements for handling and processing Contract modifications.

2. Division 01 Section "Payment Procedures" for administrative and procedural 
requirements necessary to prepare and process Applications for Payment.

3. Division 01 Section "Project Management and Coordination" for administration of 
subcontractors and coordination with other contractors.

4. Division 01 Section "Construction Progress Documentation" for administrative and 
procedural requirements for documenting the progress of construction during 
performance of the Work.

5. Division 01 Section "Submittal Procedures" for administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other 
miscellaneous submittals.

1.3 DEFINITIONS

A. Team member: a representative of the Owner, Architect/Engineer, and  Contractor with a 
web-based Project management user account.

1.4 WEB-BASED PROJECT MANAGEMENT TOOL

A. Use and Training:

1. Utilization of, and training in the use of Newforma as the web-based Project management 
tool will be arranged for and supervised by the Architect.

2. Participation of the Architect/Engineer and Contractor is mandatory; others as determined 
by the Owner.

3. Architect will provide access to the Contractor to the Newforma website.
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4. All participants are required to have access to the internet and the Microsoft Internet 
Explorer browser (version 6.0 or higher). Broadband connection to the internet (e.g. 
Cable modem, ISDN, DSL, etc.) is recommended, but not required.

B. Functions:

1. Posting of Project Notices.
2. Correspondence Logging.

a. Letters between Contractors, Architect, Engineer, Owner, will be sent via 
Newforma.

3. Messaging among the team members.
4. Email to contacts outside of team members.
5. Meetings.

a. Agendas.
b. Minutes.
c. Scheduling.
d. Item Tracking.

6. Discussions.
7. Document Management.

a. Architect's Supplemental Instructions (ASI).
b. Daily Reports

c. Punch Lists
d. Requests for Information (RFI).

1) General Contractor shall submit all Requests for Information (RFIs) via 
Newforma's Info Exchange.

e. Submittals. 

1) General Contractor shall upload all submittals via Newforma's Info 
Exchange.

a) Each submittal upload shall be in the form of a single PDF file, not 
multiple PDF files.  Contractor shall have the ability/software to 
merge/combine PDF files as necessary for submittal uploads.

2) General Contractor shall submit full list of expected submittal items for 
uploading to Newforma.

f. Transmittals.
g. Change Items.
h. Construction Reports.
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C. Utilization of the web-based Project management tool shall be implemented by the 
Architect/Engineer.

D. Training sessions will be provided by the Architect and are introductory in nature. Contractor is 
responsible for becoming proficient with the detailed use of the tool.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress 
of construction during performance of the Work, including the following:

1. Contractor's Construction Schedule.
2. Field condition reports.
3. Special reports.

B. Related Sections include the following:

1. Division 01 Section "Project Management and Coordination" for submitting and 
distributing meeting and conference minutes.

2. Division 01 Section "Submittal Procedures" for submitting schedules and reports.
3. Division 01 Section "Quality Requirements" for submitting a schedule of tests and 

inspections.
4. Division 01 Section "Closeout Procedures" for incorporating project closeout procedures 

into the Construction Schedule.

1.3 DEFINITIONS

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, 
and controlling the construction project.  Activities included in a construction schedule consume 
time and resources.

1. Critical activities are activities on the critical path.  They must start and finish on the 
planned early start and finish times.

2. Predecessor Activity:  An activity that precedes another activity in the network.
3. Successor Activity:  An activity that follows another activity in the network.

B. Cost Loading:  The allocation of the Schedule of Values for the completion of an activity as 
scheduled.  The sum of costs for all activities must equal the total Contract Sum, unless 
otherwise approved by Architect.

C. CPM:  Critical path method, which is a method of planning and scheduling a construction 
project where activities are arranged based on activity relationships.  Network calculations 
determine when activities can be performed and the critical path of Project.

CONSTRUCTION PROGRESS 
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D. Critical Path:  The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float.

E. Event:  The starting or ending point of an activity.

F. Float:  The measure of leeway in starting and completing an activity.

G. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for 
greater detail.

H. Major Area:  A story of construction, a separate building, or a similar significant construction 
element.

I. Milestone:  A key or critical point in time for reference or measurement.

J. Network Diagram:  A graphic diagram of a network schedule, showing activities and activity 
relationships.

K. Resource Loading:  The allocation of manpower and equipment necessary for the completion of 
an activity as scheduled.

1.4 SUBMITTALS

A. Submittals Schedule:  Arrange the following information in a tabular format:

1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of subcontractor.
5. Description of the Work covered.
6. Scheduled date for Architect's final release or approval.

B. Contractor's Construction Schedule:  Submit  schedule, large enough to show entire schedule 
for entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to 
comply with requirements for submittals.  Include type of schedule (Initial or Updated) 
and date on label.

C. Field Condition Reports:  Submit PDF at time of discovery of differing conditions.

D. Special Reports:  Submit PDF at time of unusual event.

1.5 COORDINATION

A. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 
subcontracts, Submittals Schedule, progress reports, payment requests, and other required 
schedules and reports.
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1. Secure time commitments for performing critical elements of the Work from parties 
involved.

2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence.

PART 2 - PRODUCTS

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & 
Scheduling."

B. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of Final 
Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order.

C. Activities:  Comply with the following:

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 
specifically allowed by Architect .

2. Procurement Activities:  Include procurement process activities for the following long 
lead items and major items, requiring a cycle of more than 60 days, as separate activities 
in schedule.  Procurement cycle activities include, but are not limited to, submittals, 
approvals, purchasing, fabrication, and delivery.

a.

3. Submittal Review Time:  Include review and resubmittal times indicated in Division 01 
Section "Submittal Procedures" in schedule.  Coordinate submittal review times in 
Contractor's Construction Schedule with Submittals Schedule.

4. Startup and Testing Time:  Include the required time  for startup and testing.
5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Architect's administrative procedures 
necessary for certification of Substantial Completion.

D. Computer Software:  Prepare schedules using a program that has been developed specifically to 
manage construction schedules.

1. Product:

a. Microsoft Project, Primavera Suretrak Version 3 or Approved Equal.

CONSTRUCTION PROGRESS 
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2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, 
Contractor's Construction Schedule within 30 days of date established for the Notice to Proceed.  
Base schedule on the Preliminary Construction Schedule and whatever updating and feedback 
was received since the start of Project.

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of 
each week with a continuous vertical line.

1. For construction activities that require 3 months or longer to complete, indicate an 
estimated completion percentage in 10 percent increments within time bar.

2.3 REPORTS

A. Field Condition Reports:  Immediately on discovery of a difference between field conditions 
and the Contract Documents, prepare and submit a detailed report.  Submit with a request for 
interpretation.  Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents.

2.4 SPECIAL REPORTS

A. General:  Submit special reports directly to Owner within one day(s) of an occurrence.  
Distribute copies of report to parties affected by the occurrence.

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at 
Project site, whether or not related directly to the Work, prepare and submit a special report.  
List chain of events, persons participating, response by Contractor's personnel, evaluation of 
results or effects, and similar pertinent information.  Advise Owner in advance when these 
events are known or predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating:  At bi-weekly intervals, update schedule to 
reflect actual construction progress and activities.  Issue schedule one week before each 
regularly scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made.  Issue updated schedule concurrently with the report of each 
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Actual Completion percentage for each activity.

CONSTRUCTION PROGRESS 
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B. Distribution:  Distribute copies of approved schedule to Architect Owner, subcontractors, 
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know 
schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in the 

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

3.2 CONTRACTOR'S SCHEDULE RECOVERY AND CORRECTIVE ACTION PLAN

A. Scheduling the Work: The Contractor shall furnish sufficient labor forces, materials, equipment, 
temporary heat, enclosures and anything else required for the Work and protection thereof and 
shall work such hours including additional shifts, overtime, and weekends as may be necessary 
to insure the prosecution of such work in accordance with the Construction Schedule.

B. Schedule Slip: As the Contractor updates the Construction Schedule, should it be found that any 
Schedule Milestones have slipped, the Contractor shall provide and distribute concurrently with 
the updated Construction Schedule, a Schedule Recovery and Corrective Action Plan outlining 
how the Contractor will make up lost days in order to recover the originally-planned Milestone 
dates.

C. Corrective Action Plan: Should the Contractor fall behind the current Construction Schedule, 
due in whole or in part to the Contractor's fault, the Contractor shall take such steps as may be 
necessary to improve progress to meet the Construction Schedule, including but not limited to 
any or all of the following:

1. Increasing the number of shifts.
2. Increasing the number of crews or crew sizes.
3. Working overtime.
4. Working weekends.
5. Pushing Milestone dates or extending the date of Substantial Completion is not an option.

D. Urgency of Schedule Recovery: This Corrective Action Plan must outline how the Contractor 
will recover the lost day(s) on or before the next scheduled Application for Payment.

E. Cost Burden: The Schedule Recovery and Corrective Action Plan shall not subject  additional 
cost to the Owner.

F. Should Contractor fail to provide a Schedule Recovery and Corrective Action Plan as required 
within this section, Owner retains its right to perform Work of Contractor (as indicated in 
General Conditions of this Contract) and may suspend progress payments until such time as a 
plan has been submitted and implemented by Contractor.  Failure by Contractor to recover its 
schedule loss within time indicated by two successive progress payments will be grounds for 
Owner to supplement Contractor's work force (as indicated in General Conditions of Contract) 
and to suspend progress payments until such time that lost days are recovered by those work 
efforts.
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END OF SECTION
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

B. Related Requirements:

1. Section 012900 "Payment Procedures" for submitting Applications for Payment and the 
schedule of values.

2. Section 013100 "Project Management and Coordination" for submitting coordination 
drawings and subcontract list and for requirements for web-based Project software.

3. Section 013200 "Construction Progress Documentation" for submitting schedules and 
reports, including Contractor's construction schedule.

4. Section  014000 "Quality Requirements" for submitting test and inspection reports, and 
schedule of tests and inspections.

5. Section 017700 "Closeout Procedures" for submitting closeout submittals and 
maintenance material submittals.

6. Section 017823 "Operation and Maintenance Data" for submitting operation and 
maintenance manuals.

7. Section 017839 "Project Record Documents" for submitting record Drawings, record 
Specifications, and record Product Data.

1.3 DEFINITIONS

A. Action Submittals: Written and graphic information and physical samples that require 
Architect/Engineer's responsive action. Action submittals are those submittals indicated in 
individual Specification Sections as "action submittals."

B. Informational Submittals: Written and graphic information and physical samples that do not 
require Architect's responsive action. Submittals may be rejected for not complying with 
requirements. Informational submittals are those submittals indicated in individual Specification 
Sections as "informational submittals."

C. "As Specified" Submittals: Contractor supplying one of the exact, listed manufacturer/product 
and model/assembly number (if applicable) "as specified" within the Technical Specifications 
(Divisions 02-49).
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D. Exposed Finish:  Items including surfaces, assemblies, elements and covers visible, in whole or 
in part, when the Project is substantially complete.

E. Architect also means Engineer, as applicable to the Project.

1.4 SUBMITTAL SCHEDULE

A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in 
chronological order by dates required by construction schedule. Include time required for 
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include 
additional time required for making corrections or revisions to submittals noted by Architect 
and additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the Schedule of Values, and 
Contractor's construction schedule.

2. Initial Submittal: Submit concurrently with startup construction schedule. Include 
submittals required during the first 60 days of construction. List those submittals required 
to maintain orderly progress of the Work and those required early because of long lead 
time for manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's 
construction schedule.

a. Submit revised submittal schedule to reflect changes in current status and timing 
for submittals.

4. Format: Arrange the following information in a tabular format:

a. Scheduled date for first submittal.
b. Specification Section number and title.
c. Submittal Category: Action; informational.
d. Name of subcontractor.
e. Description of the Work covered.
f. Scheduled date for Architect's final release or approval.
g. Scheduled dates for purchasing.
h. Scheduled date of fabrication.
i. Scheduled dates for installation.
j. Activity or event number.

1.5 SUBMITTAL FORMATS

A. Submittal Information: Include the following information in each submittal:

1. Project name.
2. Date.
3. Name of Architect.
4. Name of Contractor.
5. Name of firm or entity that prepared submittal.
6. Names of subcontractor, manufacturer, and supplier.
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7. Unique submittal number, including revision identifier. Include Specification Section 
number with sequential alphanumeric identifier; and alphanumeric suffix for 
resubmittals.

8. Category and type of submittal.
9. Submittal purpose and description.
10. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items.
11. Drawing number and detail references, as appropriate.
12. Indication of full or partial submittal.
13. Location(s) where product is to be installed, as appropriate.
14. Other necessary identification.
15. Remarks.
16. Signature of transmitter.

B. Options: Identify options requiring selection by Architect.

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 
requirements in the Contract Documents, including minor variations and limitations; include 
relevant additional information and revisions, other than those requested by Architect on 
previous submittals. Indicate by highlighting on each submittal or noting on attached separate 
sheet.

D. PDF Submittals: Prepare submittals as PDF package, incorporating complete information into 
each PDF file. Name PDF file with submittal number.

E. Submittals for Web-Based Project Software: Prepare submittals as PDF files, or other format 
indicated by Project software website.

1.6 SUBMITTAL PROCEDURES

A. General: The following submittal procedures have been developed to most effectively expedite 
the procurement and installation of the Work while properly documenting compliance with the 
Contract Documents.

1. Classification of Submittals: To expedite the review process, submittals have been 
classified. By classifying the submittals, attention is placed on expediting the Action 
Submittals, which require time for responsive action. The classifications are as follows:

a. Action Submittals
b. Informational Submittals
c. As Specified (No Submittal)

2. Submittals Schedule: Contractor's preparation of a schedule that identifies all submittals, 
by classification, provides a comprehensive document which indicates all parties' 
intentions regarding submittals.

3. Expediting Reviews: Contractor is encouraged to expedite the review process through the 
use of electronic submittals and coordinating reviews that can be most effectively 
coordinated at the jobsite field office.
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4. Operation / Maintenance Manuals and Record Documents shall be prepared and 
maintained through the progress of the Work. Intermittent and partial submittals will not 
be accepted. Submission shall occur as part of the Project Closeout process. 

B. Procedure for submittal review will be as follows:

1. Contractor shall submit for review by the Architect a list of products/systems provided 
"As Specified."

2. Architect will review the "As Specified" list against the Contract Documents.
3. Contractor shall submit Submittal Schedule, which indicates the submittal classification 

of Action, Informational, or As Specified.
4. Architect will review the Submittal Schedule.
5. Contractor shall proceed with submittal process as outlined herein.
6. Contractor shall prepare for and initiate Exposed Finishes Review Conference(s) for 

concurrent review of exposed finishes by the Owner and Architect.
7. Contractor shall accumulate all required submittals, including "As Specified" submittals, 

and maintain a field record and use these for the basis of Operation and Maintenance 
Data.

C. Process for "As Specified" Submittals

1. Contractor shall submit a list of all products/systems being provided "As Specified." 
These items will then be marked as not to be submitted until Closeout.

a. This list shall be submitted within seven (7) calendar days after the Subcontractors 
and Products List is submitted.

1) Refer to Division 00 Document "Subcontractors and Products."

b. This list shall be submitted prior to the overall Submittal Schedule confirming all 
items to be submitted.

2. Approval by the Architect of "As Specified" submittals requires that Contractor only 
submit for review by the Architect the following submittal types:

a. Action Submittals:

1) Shop Drawings.
2) Samples for Verification (to be reviewed concurrently at an Exposed 

Finishes Review Conference).

b. Informational Submittals:

1) Coordination Drawings.

3. Contractor shall keep a complete and current field record of all product data and all other 
submittals noted in the Technical Specifications for products being provided "As 
Specified."

a. This field record shall be available for review by the Architect and Owner 
throughout construction.
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b. This field record shall be compiled into the Operation and Maintenance manuals as 
part of the Project.

1) Refer to Division 01 Section "Operation and Maintenance Data."

4. If the Technical Specifications list approved manufacturers, but not specific products, 
then all submittals specified are required for review by the Architect prior to installation.

D. Submittals Schedule: In order to properly manage and coordinate the processing of Submittals, 
a Submittals Schedule shall be prepared by the Contractor and submitted to the Architect within 
seven (7) calendar days from the Architect's approval of the Contractor's list of "As Specified" 
submittals. A Submittals List of Action Submittals follows this Section (or will be issued by 
Addendum) for use by the Contractor. Contractor shall use this Submittals List, adding Contact 
and Scheduled Date for First Submittal information and recommended changes. In general, 
Product Data and Shop Drawings shall be combined to minimize number of Submittals.

1. Submittals Schedule shall have the following information arranged in a tabular format:

a. Specification Number and title.
b. Submittal classification (indicate Action, Informational, or As Specified).
c. Name of subcontractor.
d. Description of the Work covered.
e. Scheduled date for first submittal.
f. Scheduled date for Architect's final release or approval.

2. Reviews of Submittals by Architect will not commence without receipt of Submittals 
Schedule.

3. As appropriate, Contractor shall revise and reissue the Submittals Schedule.
4. Comply with requirements in Division 01 Section "Construction Progress 

Documentation" for scheduled performance of related construction activities.

E. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.

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

2. Coordinate transmittal of different types of submittals for related parts of the Work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination.

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

3. To expedite the review of submittals, Contractor shall coordinate with Architect meetings 
to conduct a collective review of similar items such as exterior finishes and  interior 
finishes. These meetings may occur at the jobsite field office where samples and 
submittals can be collected and maintained.

F. Electronic copies of CAD Drawings of Contract Drawings may be acquired from Architect for 
Contractor's use in preparing submittals.
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1. Drawings will be distributed as indicated in the AIA G201-2013.
2. Drawings shall not release the Contractor from the responsibility for determining exact 

quantities, dimensions, and locations of Work.

G. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as 
follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of 
the Contract Time will be authorized because of failure to transmit submittals enough in 
advance of the Work to permit processing, including resubmittals.

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time 
if coordination with subsequent submittals is required.  Architectwill advise Contractor 
when a submittal being processed must be delayed for coordination.

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner 
as initial submittal.

3. Resubmittal Review:  Allow 15 days for review of each resubmittal.
4. Sequential Review:  Where sequential review of submittals by Architect's consultants, 

Owner, or other parties is indicated, allow 21 days for initial review of each submittal.
5. Concurrent Consultant Review:  Where Contract Documents indicate that submittals may 

be transmitted simultaneously to Architect and to Architect's consultants, allow 15 days 
for review of each submittal.  Submittal will be returned to Architect before being 
returned to Contractor.

H. Identification:  Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Architect.
3. Include the following information on label for processing and recording action taken:

a. Project name.
b. Date.
c. Name and address of Architect.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall indicate Specification Section number followed by a 
decimal point and then a sequential number (e.g., 061000.01).  Resubmittals 
shall include an alphabetic suffix after another decimal point (e.g., 
061000.01.A).

i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product shall be installed, as appropriate.
l. Other necessary identification.

I. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract 
Documents on submittals.
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J. Transmittal:

1. Electronic Submittals: All Submittals shall be submitted electronically, with attachments 
in PDF format, via Newforma (see Web-Based Project Management), or if electronic 
submittal is not possible (large format drawings, samples, etc.), by mailing a hard copy to 
Schmidt Associates, ATTN: Submittals Clerk.

2. Hard Copy Submittals: When electronic submittal is not possible, package each submittal 
individually and appropriately for transmittal and handling.  Transmit each submittal with 
the information provided below on Contractor letterhead.  Architect will discard 
submittals received from sources other than Contractor.

3. Transmittal Information:  Provide the following information in an email for electronic 
submittals or on Contractor letterhead for hard copy submittals:

a. Project name.
b. Date.
c. Destination (To:).
d. Source (From:).
e. Names of subcontractor, manufacturer, and supplier.
f. Category and type of submittal.
g. Submittal purpose and description.
h. Specification Section number and title.
i. Drawing number and detail references, as appropriate.
j. Transmittal number.
k. Submittal and transmittal distribution record.
l. Remarks.
m. Signature of transmitter.

4. On Contractor's letterhead, record relevant information, requests for data, revisions other 
than those requested by Architect  on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and limitations.  
Include same label information as related submittal.

K. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of 

revision.
3. Resubmit submittals until they are marked "No Resubmittal Required."
4. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 

suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 
for performance of construction activities.  Show distribution on transmittal forms.

L. Use for Construction:  Use only final submittals with mark indicating "No Resubmittal 
Required."
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1.7 SUBMITTAL REQUIREMENTS

A. Product Data: Collect information into a single submittal for each element of construction and 
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data 
are unsuitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.

4. For equipment, include the following in addition to the above, as applicable:

a. Wiring diagrams that show factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings.

5. Submit Product Data before Shop Drawings, and before or concurrent with Samples.

B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data  unless 
submittal based on Architect's digital data drawing files is otherwise permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 
following information, as applicable:

a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. PDF Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit 
Shop Drawings on sheets at least 8-1/2 by 11 inches , but no larger than 30 by 42 inches .

C. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other materials.
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1. Transmit Samples that contain multiple, related components such as accessories together 
in one submittal package.

2. Identification: Permanently attach label on unexposed side of Samples that includes the 
following:

a. Project name and submittal number.
b. Generic description of Sample.
c. Product name and name of manufacturer.
d. Sample source.
e. Number and title of applicable Specification Section.
f. Specification paragraph number and generic name of each item.

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample 
characteristics, and identification information for record.

4. Web-Based Project Software: Prepare submittals in PDF form, and upload to web-based 
Project software website. Enter required data in web-based software site to fully identify 
submittal.

5. Paper Transmittal: Include paper transmittal including complete submittal information 
indicated.

6. Disposition: Maintain sets of approved Samples at Project site, available for 
quality-control comparisons throughout the course of construction activity. Sample sets 
may be used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual 
Specification Sections. Such Samples shall be in an undamaged condition at time 
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's 
property, are the property of Contractor.

7. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer's product line. Architect will return submittal with options selected.

8. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the Work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent testing 
and inspection.

a. Number of Samples: Submit one set of Samples.   Mark up and retain one returned 
Sample set as a project record Sample.
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1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to 
be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in 
material or product represented by a Sample, submit at least three sets of 
paired units that show approximate limits of variations.

D. Product Schedule: As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location. Include the 
following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.

E. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified.

F. Design Data: Prepare and submit written and graphic information indicating compliance with 
indicated performance and design criteria in individual Specification Sections. Include list of 
assumptions and summary of loads. Include load diagrams if applicable. Provide name and 
version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 
entity responsible for preparing certification. Certificates and certifications shall be 
signed by an officer or other individual authorized to sign documents on behalf of that 
entity. Provide a notarized signature where indicated.

2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying 
that installer complies with requirements in the Contract Documents and, where required, 
is authorized by manufacturer for this specific Project.

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead 
certifying that manufacturer complies with requirements in the Contract Documents. 
Include evidence of manufacturing experience where required.

4. Material Certificates: Submit written statements on manufacturer's letterhead certifying 
that material complies with requirements in the Contract Documents.

5. Product Certificates: Submit written statements on manufacturer's letterhead certifying 
that product complies with requirements in the Contract Documents.

6. Welding Certificates: Prepare written certification that welding procedures and personnel 
comply with requirements in the Contract Documents. Submit record of Welding 
Procedure Specification and Procedure Qualification Record on AWS forms. Include 
names of firms and personnel certified.

H. Test and Research Reports:
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1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product. Include written recommendations for primers 
and substrate preparation needed for adhesion.

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests 
performed either during installation of product or after product is installed in its final 
location, for compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting test results of material for compliance 
with requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on 
testing agency's standard form, indicating and interpreting results of tests performed 
before installation of product, for compliance with performance requirements in the 
Contract Documents.

5. Product Test Reports: Submit written reports indicating that current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing 
agency, or on comprehensive tests performed by a qualified testing agency.

6. Research Reports: Submit written evidence, from a model code organization acceptable 
to authorities having jurisdiction, that product complies with building code in effect for 
Project. Include the following information:

a. Name of evaluation organization.
b. Date of evaluation.
c. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.

1.8 DELEGATED-DESIGN SERVICES

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are insufficient to perform services or certification required, submit a 
written request for additional information to Architect.

B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other 
required submittals, submit PDF file of certificate, signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the 
Contract Documents. Include list of codes, loads, and other factors used in performing 
these services.
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1.9 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for 
coordination with other Work of the Contract and for compliance with the Contract Documents. 
Note corrections and field dimensions. Mark with approval stamp before submitting to 
Architect.

B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 
approval stamp. Include name of reviewer, date of Contractor's approval, and statement 
certifying that submittal has been reviewed, checked, and approved for compliance with the 
Contract Documents.

1. Architect will not review submittals received from Contractor that do not have 
Contractor's review and approval.

1.10 ARCHITECT'S ACTION

A. General:  Architect  will not review submittals that do not bear Contractor's approval stamp and 
will return them without action.

B. Action Submittals:  Architect  will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect  will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action taken, as follows:

1. Reviewed as Submitted - No Resubmittal Required.
2. Reviewed as Noted  - No Resubmittal Required.
3. Reviewed as Noted - Revise and Resubmit.
4. Rejected - Revise and Resubmit.
5. Not Required for Review - Returned.

C. Informational Submittals:  Architect  will review each submittal and will not return it, or will 
return it if it does not comply with requirements.  Architect  will forward each submittal to 
appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned 
without review.

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

F. Architect will return without review submittals received from sources other than Contractor.
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G. It is the Contractor’s responsibility to insure that the information provided in all submittals 
correlates with the requirements indicated on the Drawings and specified in the Project Manual. 
Any exception or deviation from the Project requirements must be requested, clearly and 
specifically, on the Submittal in a location and manner for the Architect to indicate acceptance 
or rejection of the request by check mark, initials or similar acknowledgement. If there is not an 
acknowledgment of the exception or deviation, it is the Contractor’s responsibility to initiate 
communication with the Architect for a response. Any changes or additional costs required for 
compliance with the Project requirements due to inconsistencies in the submittal or the 
Contractor not obtaining specific approval for the exception or deviation shall be the sole 
responsibility of the Contractor.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION

SUBMITTAL PROCEDURES 013300 - 13



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for quality assurance and 
quality control.

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements.

1. Specific quality-assurance and -control requirements for individual construction activities 
are specified in the Sections that specify those activities.  Requirements in those Sections 
may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and -control procedures that facilitate compliance with the Contract 
Document requirements.

3. Requirements for Contractor to provide quality-assurance and -control services required 
by Architect, Owner, or authorities having jurisdiction are not limited by provisions of 
this Section.

C. Related Sections include the following:

1. Division 01 Section "Construction Progress Documentation" for developing a schedule of 
required tests and inspections.

2. Division 01 Section "Execution" for repair and restoration of construction disturbed by 
testing and inspecting activities.

3. Divisions 02 through 49 Sections for specific test and inspection requirements.

1.3 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect.
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C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to 
verify selections made under sample submittals, to demonstrate aesthetic effects and, where 
indicated, qualities of materials and execution, and to review construction, coordination, testing, 
or operation; they are not Samples.  Approved mockups establish the standard by which the 
Work will be judged.

D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to 
verify performance characteristics.

E. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project 
before products and materials are incorporated into the Work to verify performance or 
compliance with specified criteria.

F. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with industry standards.

G. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., 
plant, mill, factory, or shop.

H. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 
of the Work and for completed Work.

I. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 
laboratory shall mean the same as testing agency.

J. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 
employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, and similar operations.

1. Using a term such as "carpentry" does not imply that certain construction activities must 
be performed by accredited or unionized individuals of a corresponding generic name, 
such as "carpenter."  It also does not imply that requirements specified apply exclusively 
to tradespeople of the corresponding generic name.

K. Experienced:  When used with an entity, "experienced" means having successfully completed a 
minimum of five previous projects similar in size and scope to this Project; being familiar with 
special requirements indicated; and having complied with requirements of authorities having 
jurisdiction.

1.4 CONFLICTING REQUIREMENTS

A. General:  If compliance with two or more standards is specified and the standards establish 
different or conflicting requirements for minimum quantities or quality levels, comply with the 
most stringent requirement.  Refer uncertainties and requirements that are different, but 
apparently equal, to Architect for a decision before proceeding.
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B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 
the minimum provided or performed.  The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision 
before proceeding.

1.5 SUBMITTALS

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority.

B. Reports:  Prepare and submit certified written reports that include the following:

1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work.

1.6 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements.

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance.

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units.
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D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units.

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar to those indicated for this 
Project in material, design, and extent.

F. Specialists:  Certain sections of the Specifications require that specific construction activities 
shall be performed by entities who are recognized experts in those operations.  Specialists shall 
satisfy qualification requirements indicated and shall be engaged for the activities indicated.

1. Requirement for specialists shall not supersede building codes and regulations governing 
the Work.

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspecting indicated, as documented according 
to ASTM E 548; and with additional qualifications specified in individual Sections; and where 
required by authorities having jurisdiction, that is acceptable to authorities.

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program.

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project.

I. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction testing 
for compliance with specified requirements for performance and test methods, comply with the 
following:

1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed products and construction.
b. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work.
c. Provide sizes and configurations of test assemblies, mockups, and laboratory 

mockups to adequately demonstrate capability of products to comply with 
performance requirements.

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project.

e. Build laboratory mockups at testing facility using personnel, products, and 
methods of construction indicated for the completed Work.

f. When testing is complete, remove test specimens, assemblies, mockups, and 
laboratory mockups; do not reuse products on Project.
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2. Testing Agency Responsibilities:  Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Architect, with copy to Contractor.  
Interpret tests and inspections and state in each report whether tested and inspected work 
complies with or deviates from the Contract Documents.

1.7 QUALITY CONTROL

A. All tests and inspections are Contractor's responsibility.  Unless otherwise indicated, provide 
quality-control services specified and those required by authorities having jurisdiction.  Perform 
quality-control services required of Contractor by authorities having jurisdiction, whether 
specified or not.

1. Where services are indicated as Contractor's responsibility, engage a qualified testing 
agency to perform these quality-control services.

a. The Contractor may engage S.W. Cole for testing, if desired.

2. Notify testing agencies at least 24 hours in advance of time when Work that requires 
testing or inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service.

4. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility.

5. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct.

B. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections.  Report results in writing as specified in Division 01 Section "Submittal 
Procedures."

C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents.

D. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 
agency sufficiently in advance of operations to permit assignment of personnel.  Provide the 
following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency.
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7. Security and protection for samples and for testing and inspecting equipment at Project 
site.

E. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 
and -control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.8 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections:  Conducted by a qualified testing agency as required by 
authorities having jurisdiction, as indicated in individual Specification Sections, and as follows:

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviewing the completeness and adequacy of those procedures to perform the Work.

2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed 
in the Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Architect with copy to Contractor and to authorities having jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A. Prepare a record of tests and inspections.  Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to 
test and inspection log for Architect's reference during normal working hours.

3.2 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes.
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1. Provide materials and comply with installation requirements specified in other 
Specification Sections.  Restore patched areas and extend restoration into adjoining areas 
with durable seams that are as invisible as possible.

2. Comply with the Contract Document requirements for Division 01 Section "Execution."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services.

END OF SECTION
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities.

B. Related Sections include the following:

1. Division 01 Section "Summary" for limitations on utility interruptions and other work 
restrictions.

2. Division 01 Section "Submittal Procedures" for procedures for submitting copies of 
implementation and termination schedule and utility reports.

3. Division 01 Section "Execution" for progress cleaning requirements.
4. Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity 

requirements for products in those Sections.

1.3 DEFINITIONS

A. Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is 
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all 
openings are closed with permanent construction or substantial temporary closures.

1.4 USE CHARGES

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  
Allow other entities to use temporary services and facilities without cost, including, but not 
limited to, Owner, Architect, testing agencies, and authorities having jurisdiction.

1.5 QUALITY ASSURANCE

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service.  Install service to comply with NFPA 70.
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1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume 
responsibility for operation, maintenance, and protection of each permanent service during its 
use as a construction facility before Owner's acceptance, regardless of previously assigned 
responsibilities.

PART 2 - PRODUCTS

2.1 TEMPORARY FACILITIES

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. A temporary field office is required on 
site for this Project. All costs shall be included in the base bid.

B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  
Keep office clean and orderly. Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, plan 
racks, and bookcases.

2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide 
electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle 
on each wall.  Furnish room with conference table, chairs, and 4-foot- square tack board.

3. Coffee machine and supplies.
4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 

to 72 deg F.
5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.

C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations.

1. Store combustible materials apart from building.

2.2 EQUIPMENT

A. Fire Extinguishers :  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work.  Relocate and modify facilities as required by progress of the 
Work.
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1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary."

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General:  Provide temporary service as required. 

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully.

C. Water Service:  Water service is not available on site. Contractor shall provide and haul in water 
required for construction purposes. All costs shall be paid by the Contractor.

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel.  All costs shall be paid by the Contractor.

E. Electric Power Service:  Contractor shall provide their own means of producing electric power 
for construction purposes and for providing temporary electric service for the job-site trailer. It 
is the Contractor's option to provide a generator on site as required or to provide a temporary 
connection the the existing electric service.  All costs, including use charges by the utility 
company, shall be paid by the Contractor.

F. Telephone Service: Provide superintendent with cellular telephone or portable two-way radio 
for use when away from field office .

1. In the job-site trailer, post a list of important telephone numbers as follows:

a. Police and fire departments.
b. Ambulance service.
c. Contractor's home office.
d. Architect's office.
e. Engineers' offices.
f. Owner's office.
g. Principal subcontractors' field and home offices.

G. Electronic Communication Service:  Provide temporary electronic communication service, 
including electronic mail, in common-use facilities.

1. Provide DSL in primary field office.

3.3 SUPPORT FACILITIES INSTALLATION

A. General:  Comply with the following:

1. Provide incombustible construction for offices, shops, and sheds located within 
construction area or within 30 feet of building lines.  Comply with NFPA 241.
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2. Maintain support facilities until near Substantial Completion.  Remove before Substantial 
Completion.  Personnel remaining after Substantial Completion will be permitted to use 
permanent facilities, under conditions acceptable to Owner.

B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas 
adequate for construction operations.  Locate temporary roads and paved areas within 
construction limits indicated on Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply treatment 
as required to minimize dust.

C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain.
2. Maintain access for fire-fighting equipment.

D. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  
Maintain Project site, excavations, and construction free of standing or ponding water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 
adjoining properties nor endanger permanent Work or temporary facilities.

2. Remove snow and ice as required to minimize accumulations.

E. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 
waste from construction operations.  Comply with requirements of authorities having 
jurisdiction.  Comply with Division 01 Section "Execution" for progress cleaning requirements.

F. Lifts and Hoists :  Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 
equipment" and not temporary facilities.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and that 
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 
effects.

B. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and 
around excavations and subgrade construction to prevent flooding by runoff of stormwater from 
heavy rains.

C. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure 
fence in a manner that will prevent people and animals from easily entering site except by 
entrance gates.

1. Extent of Fence:  As required to enclose entire Project site or portion determined 
sufficient to accommodate construction operations.
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2. Maintain security by limiting number of keys and restricting distribution to authorized 
personnel.  Provide Owner with one set of keys.

3.5 OPERATION, TERMINATION, AND REMOVAL

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance:  Maintain facilities in good operating condition until removal.

C. Temporary Facility Changeover :  Do not change over from using temporary security and 
protection facilities to permanent facilities until Substantial Completion.

D. Termination and Removal :  Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than 
Substantial Completion.  Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility.  Repair damaged Work, 
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.  
2. Remove temporary paving not intended for or acceptable for integration into permanent 

paving.  Where area is intended for landscape development, remove soil and aggregate 
fill that do not comply with requirements for fill or subsoil.  Remove materials 
contaminated with road oil, asphalt and other petrochemical compounds, and other 
substances that might impair growth of plant materials or lawns.  Repair or replace street 
paving, curbs, and sidewalks at temporary entrances, as required by authorities having 
jurisdiction.

END OF SECTION
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on 
products; special warranties; and comparable products.

B. Related Requirements:

1. Section 012300 "Alternates" for products selected under an Alternate.
2. Section 012500 "Substitution Procedures" for requests for Substitutions.
3. Section 014200 "References" for applicable industry standards for products specified.

1.3 DEFINITIONS

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 
taken from previously purchased stock.  The term "product" includes the terms "material," 
"equipment," "system," and terms of similar intent.
1. Named Products:  Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 
literature, that is current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or 
facility.  Products salvaged or recycled from other projects are not considered new 
products.

3. Comparable Product:  Product that is demonstrated and approved through submittal 
process to have the indicated qualities related to type, function, dimension, in-service 
performance, physical properties, appearance, and other characteristics that equal or 
exceed those of specified product as determined by Architect.
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B. Basis-of-Design Product Specification:  A specification in which a specific manufacturer's 
product is named and accompanied by the words "Basis-of-Design Product," including make or 
model number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of additional manufacturers 
named in the specification. Characteristics listed above for "Basis of Design Product" will be 
required of and strictly enforced for comparable product of other listed acceptable 
manufacturers.  Characteristics as determined by Architect that are not comparable to "Basis of 
Design Product will be grounds for rejection of submitted comparable product and "Basis of 
Design Product" shall be provided by Contractor.

1. If Contractor utilizes comparable product of other listed acceptable manufacturers, 
Contractor is responsible for all changes in Work required by use of other than "Basis of 
Design" or scheduled product.  No additional costs to Owner will be allowed for 
modifications required in Work by use of comparable product. See Comparable Products 
Article.

1.4 ACTION SUBMITTALS

A. Comparable Product Requests:  Submit request for consideration of each comparable product.  
Identify product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles.
1. Include data to indicate compliance with the requirements specified in "Comparable 

Products" Article.
2. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed comparable 
product request within 15 days of receipt of request, or seven days of receipt of additional 
information or documentation, whichever is later.
a. Form of Approval:  As specified in Section 013300 "Submittal Procedures."
b. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated.

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 013300 
"Submittal Procedures." Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, select product compatible with products previously selected, even if 
previously selected products were also options.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 
instructions.
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B. Delivery and Handling:
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces.
2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original 
sealed container or other packaging system, complete with labels and instructions for 
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and 
to determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation.
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment.
5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage.
6. Protect stored products from damage and liquids from freezing.
7. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents.
1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner.
2. Special Warranty:  Written warranty required by the Contract Documents to provide 

specific rights for Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution.

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 
properly executed.

2. See other Sections for specific content requirements and particular requirements for 
submitting special warranties.
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PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements:  Provide products that comply with the Contract Documents, 
are undamaged and, unless otherwise indicated, are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect.
2. Standard Products:  If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make 
selection.

5. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products.

6. Or Equal:  For products specified by name and accompanied by the term "or equal," or 
"or approved equal," or "or approved," comply with requirements in "Comparable 
Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1. Product:  Where Specifications name a single manufacturer and product, provide the 
named product that complies with requirements.  Comparable products or substitutions 
for Contractor's convenience will not be considered.

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, 
provide a product by the named manufacturer or source that complies with requirements.  
Comparable products or substitutions for Contractor's convenience will not be 
considered.

3. Products:
a. Restricted List:  Where Specifications include a list of names of both 

manufacturers and products, provide one of the products listed that complies with 
requirements.  Comparable products or substitutions for Contractor's convenience 
will not be considered unless otherwise indicated.

b. Nonrestricted List:  Where Specifications include a list of names of both available 
manufacturers and products, provide one of the products listed, or an unnamed 
product, that complies with requirements.  Comply with requirements in 
"Comparable Products" Article for consideration of an unnamed product.

4. Manufacturers:

a. Restricted List:  Where Specifications include a list of manufacturers' names, 
provide a product by one of the manufacturers listed that complies with 
requirements. Comparable products or substitutions for Contractor's convenience 
will not be considered unless otherwise indicated.
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C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 
provide a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches.
1. If no product available within specified category matches and complies with other 

specified requirements, comply with requirements in Section 012500 "Substitution 
Procedures" for proposal of product.

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 
Architect from manufacturer's full range" or similar phrase, select a product that complies with 
requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 
product line that includes both standard and premium items.

2.2 COMPARABLE PRODUCTS

A. Conditions for Consideration:  Architect will consider Contractor's request for comparable 
product when the following conditions are satisfied.  If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance with 
these requirements:
1. Evidence that the proposed product does not require revisions to the Contract Documents, 

that it is consistent with the Contract Documents and will produce the indicated results, 
and that it is compatible with other portions of the Work.

a. It is responsibility of Contractor to research comparable product and its required 
interface with systems indicated in Contract Documents.

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested.
5. Samples, if requested.
6. Products utilized as comparable products shall require no alterations of adjacent products, 

systems, or Work of which they are a part or with which they interface.  Alterations of 
adjacent Work or additional Work required by use of comparable products are 
responsibility of Contractor providing comparable products and that Contractor shall 
provide adjustments required to provide a properly operating product and system at no 
additional cost to Owner, Architect/Engineer, or other Contractors.  Systems which may 
require alterations shall include, but not be limited to, mechanical, plumbing, electrical, 
technology, and landscape, as well as architectural systems.

a. If use of comparable product requires time of Architect/Engineer to redesign a 
system to incorporate comparable product or to accommodate variations in system 
for comparable product, that time will be charged to Contractor utilizing 
comparable product.
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PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes general administrative and procedural requirements governing execution of the 
Work including, but not limited to, the following:

1. Construction layout.
2. Field engineering and surveying.
3. Installation of the Work.
4. Cutting and patching.
5. Coordination of Owner-installed products.
6. Progress cleaning.
7. Starting and adjusting.
8. Protection of installed construction.

B. Related Requirements:

1. Section 013300 "Submittal Procedures" for submitting surveys.
2. Section 017700 "Closeout Procedures" for submitting final property survey with Project 

Record Documents, recording of Owner-accepted deviations from indicated lines and 
levels, and final cleaning.

1.3 DEFINITIONS

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of 
other work.

B. Patching:  Fitting and repair work required to restore construction to original conditions after 
installation of other work.

1.4 QUALITY ASSURANCE

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing land-surveying 
services of the kind indicated.

B. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 
construction elements.
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1. Structural Elements:  When cutting and patching structural elements, notify Architect of 
locations and details of cutting and await directions from Architect before proceeding.  
Shore, brace, and support structural elements during cutting and patching.  Do not cut and 
patch structural elements in a manner that could change their load-carrying capacity or 
increase deflection

2. Operational Elements:  Do not cut and patch operating elements and related components 
in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety.  Operational elements 
include the following:

3. Other Construction Elements:  Do not cut and patch other construction elements or 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety.  Other construction elements include but are not 
limited to the following:

4. Visual Elements:  Do not cut and patch construction in a manner that results in visual 
evidence of cutting and patching.  Do not cut and patch exposed construction in a manner 
that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner.

C. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written 
recommendations and instructions for installation of products and equipment.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Comply with requirements specified in other Sections.

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 
possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 
will provide a match acceptable to Architect for the visual and functional performance of 
in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, investigate 
and verify the existence and location of underground utilities, mechanical and electrical 
systems, and other construction affecting the Work.
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1. Before construction, verify the location and invert elevation at points of connection of 
sanitary sewer, storm sewer, and water-service piping; underground electrical services, 
and other utilities, when applicable.

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site.

B. Examination and Acceptance of Conditions:  Before proceeding with each component of the 
Work, examine substrates, areas, and conditions, with installer or applicator present where 
indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations.

C. Written Report:  Where a written report listing conditions detrimental to performance of the 
Work is required by other Sections, include the following:

1. Description of the Work.
2. List of detrimental conditions, including substrates.
3. List of unacceptable installation tolerances.
4. Recommended corrections.

D. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 
with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, move, or 
relocate existing utility structures, utility poles, lines, services, or other utility appurtenances 
located in or affected by construction.  Coordinate with authorities having jurisdiction.

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to 
other construction, verify dimensions of other construction by field measurements before 
fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 
Work.

C. Space Requirements:  Verify space requirements and dimensions of items shown 
diagrammatically on Drawings.

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents caused by differing field conditions outside the control 
of Contractor, submit a request for information to Architect according to requirements in 
Section 013100 "Project Management and Coordination."

3.3 CONSTRUCTION LAYOUT

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 
discovered, notify Architect promptly.
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B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices.

1. Establish benchmarks and control points to set lines and levels of construction as needed 
to locate each element of Project.

2. Establish limits on use of Project site.
3. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 

required dimensions.
4. Inform installers of lines and levels to which they must comply.
5. Check the location, level and plumb, of every major element as the Work progresses.
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances.

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill 
and topsoil placement, utility slopes, and rim and invert elevations.

1. Locate and lay out control lines and levels for structures, foundations and column grids.  
Transfer survey markings and elevations for use with control lines and levels.  Level 
foundations and piers from two or more locations.

D. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 
levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 
duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Architect.

3.4 FIELD ENGINEERING

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 
points before beginning the Work.  Preserve and protect permanent benchmarks and control 
points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Architect.  Report lost or destroyed permanent benchmarks or control points 
promptly.  Report the need to relocate permanent benchmarks or control points to 
Architect before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base 
replacements on the original survey control points.

B. Benchmarks:  Establish and/or maintain a minimum of two permanent benchmarks on Project 
site, referenced to data established by survey control points.  

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents.

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition.
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3.5 INSTALLATION

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement.

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 
items on site and placement in permanent locations.

F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.

G. Templates:  Obtain and distribute to the parties involved templates for work specified to be 
factory prepared and field installed.  Check Shop Drawings of other work to confirm that 
adequate provisions are made for locating and installing products to comply with indicated 
requirements.

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous.

3.6 CUTTING AND PATCHING

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without delay.

B. Cut in-place construction to provide for installation of other components or performance of 
other construction, and subsequently patch as required to restore surfaces to their original 
condition.

C. Temporary Support:  Provide temporary support of work to be cut.

D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations.
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E. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or 
adjoining construction.  If possible, review proposed procedures with original Installer; comply 
with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not 
hammering and chopping.  Cut holes and slots neatly to minimum size required, and with 
minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use.

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
4. Excavating and Backfilling:  Comply with requirements in applicable Sections where 

required by cutting and patching operations.
5. Proceed with patching after construction operations requiring cutting are complete.

F. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other work.  Patch with durable seams that are as invisible as 
practicable.  Provide materials and comply with installation requirements specified in other 
Sections, where applicable.

1. Inspection:  Where feasible, test and inspect patched areas after completion to 
demonstrate physical integrity of installation.

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 
restoration into retained adjoining construction in a manner that will minimize evidence 
of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials.

b. Restore damaged pipe covering to its original condition.

G. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove paint, 
mortar, oils, putty, and similar materials from adjacent finished surfaces.

3.7 OWNER-INSTALLED PRODUCTS

A. Site Access:  Provide access to Project site for Owner's construction personnel.

B. Coordination:  Coordinate construction and operations of the Work with work performed by 
Owner's construction personnel.

3.8 PROGRESS CLEANING

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 
debris.

2. Do not hold waste materials more than seven days during normal weather or three days if 
the temperature is expected to rise above 80 deg F.
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3. Containerize hazardous and unsanitary waste materials separately from other waste.  
Mark containers appropriately and dispose of legally, according to regulations.

a. Use containers intended for holding waste materials of type to be stored.

B. Site:  Maintain Project site free of waste materials and debris.

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 
proper execution of the Work.

1. Remove liquid spills promptly.

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning materials 
specifically recommended.  If specific cleaning materials are not recommended, use cleaning 
materials that are not hazardous to health or property and that will not damage exposed 
surfaces.

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 
freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials 
down sewers or into waterways.  

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to ensure 
operability without damaging effects.

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 
deleterious exposure during the construction period.

3.9 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation.  Remove 
malfunctioning units, replace with new units, and retest.

B. Adjust equipment for proper operation.  Adjust operating components for proper operation 
without binding.

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  
Replace damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 
"Quality Requirements."
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3.10 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following:

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:

1. Division 01 Section "Payment Procedures" for requirements for Applications for 
Payment for Substantial and Final Completion.

2. Division 01 Section "Execution" for progress cleaning of Project site.
3. Division 01 Section "Project Record Documents" for submitting Record Drawings, 

Record Specifications, and Record Product Data.
4. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements.
5. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements 

for the Work in those Sections.

1.3 CONTRACTOR'S WARRANTY

A. By acceptance of this Contract, Contractor guarantees that all Work provided shall be free of  
defects in workmanship and materials, that all apparatus shall develop specified capacities and 
characteristics, and that if during the period of one year, or other period as specifically indicated 
in Contract Documents, from the date of Substantial Completion and acceptance of the Work, 
defects in workmanship, materials and performance arise, Contractor shall, without additional 
cost to Owner, remedy such defects within a reasonable amount of time as specified in notice 
from Architect/Engineer. If after such notice, Contractor fails to remedy defects, Owner may 
have such Work done and the cost of the Work will be charged to Contractor.

B. Damage to the site, its contents, or Work of other Contractors that is caused by failure of  
equipment and failures that result from faulty installation shall be repaired or replaced by the 
entity or entities that provided the original installation and shall be paid for by Contractor 
responsible for failed equipment and faulty installation.
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C. Before end of specified warranty period, installed Work and equipment will be inspected. Work, 
installations, and equipment that, in opinion of Architect/Engineer and Owner, show undue 
wear, failure, incorrect operation, or otherwise not conforming to requirements and intentions of  
Contract Documents shall be repaired or replaced by Contractor who originally furnished Work, 
at no additional cost to Owner.

1.4 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 
Completion, complete the following.  List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents.
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include occupancy permits, operating certificates, and similar 
releases.

5. Prepare and submit Project Record Documents, operation and maintenance manuals,  and 
similar final record information.

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 
Owner.  Label with manufacturer's name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 
personnel of changeover in security provisions.

8. Complete startup testing of systems.
9. Submit test/adjust/balance records.
10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements.
11. Advise Owner of changeover in utilities.
12. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance.
13. Complete final cleaning requirements, including touchup painting.
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 
request, Architect  will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare the Certificate of Substantial Completion after inspection 
or will notify Contractor of items, either on Contractor's list or additional items identified by 
Architect, that must be completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final 
Completion.
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1.5 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 
Completion, complete the following and include a list of all exceptions:

1. Submit a final Application for Payment according to Division 01 Section "Payment 
Procedures."

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 
completed or corrected (punch list), endorsed and dated by Architect.  The certified copy 
of the list shall state that each item has been completed or otherwise resolved for 
acceptance, and is ready for reinspection.

3. Obtain and submit releases enabling Owner's unrestricted use of the Work and access to 
services and utilities. Include occupancy permits, operating certificates, and similar 
releases.

4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 
equipment, and systems.

B. Re-inspection Procedure: Upon receipt of written certification that the Work and all items 
indicated on the inspection list from previous inspection(s) have been completed, except for 
items whose completion is delayed as a result of circumstances that are acceptable to  
Architect/Engineer, Architect/Engineer will reinspect the Work.

1. Upon completion of the reinspection, Architect/Engineer will prepare a certificate of final 
acceptance. If the Work is incomplete, Architect/Engineer will advise Contractor of items 
of Work that are not complete and obligations that have not been satisfactorily fulfilled 
but are required for final acceptance.

2. If upon Architect/Engineer's completion of  initial inspection and after a second attempt 
to clear all remaining items of Work on the punch list, items still incomplete or 
unsatisfactory Work on the part of Contractor exists, the time and effort incurred by 
Owner and Architect/Engineer required to clear the punch list will be separately 
identified, calculated, and treated in same manner as additional services. The costs for 
additional services will be deducted by Owner from remaining amounts due Contractor, 
which shall include amounts held in retainage whether or not such funds are being held in 
escrow.

3. If necessary, reinspection will be repeated as herein described.

C. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Architect  will either proceed with inspection or notify Contractor of unfulfilled requirements.  
Architect will prepare a final Certificate for Payment after inspection or will notify Contractor 
of construction that must be completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.
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1.6 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:   Include name and identification of each space and area affected by construction 
operations for incomplete items and items needing correction including, if necessary, areas 
disturbed by Contractor that are outside the limits of construction.

1. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect and Construction Manager.
d. Name of Contractor.
e. Page number.

1.7 WARRANTIES

A. Submittal Time:  Submit written warranties on request of Architect for designated portions of 
the Work where commencement of warranties other than date of Substantial Completion is 
indicated.

B. Organize warranty documents into an orderly sequence based on the table of contents of the 
Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 
tab to identify the product or installation.  Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor.

C. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces.
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PART 3 - EXECUTION

3.1 FINAL CLEANING

A. In addition to required progress cleaning, provide final construction cleaning to remove all dust, 
dirt, debris, and construction materials from finished products.  Perform this cleaning at such 
time that no further construction operations will again affect the products' cleanliness and 
maintain that level of cleanliness through Substantial Completion.

B. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations.

C. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.   Comply 
with manufacturer's written instructions.

D. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion for entire Project or for a portion of Project:

1. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances.

2. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign 
deposits.

3. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.

4. Remove tools, construction equipment, machinery, and surplus material from Project site.

5. Remove snow and ice to provide safe access to all areas of the project site.
6. Remove labels that are not permanent.

7. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that 
already show evidence of repair or restoration.

8. Do not paint over "UL" and similar labels, including mechanical and electrical 
nameplates.

9. Wipe surfaces of mechanical and electrical equipment  and similar equipment.  Remove 
excess lubrication, paint and mortar droppings, and other foreign substances.

10. Replace parts subject to unusual operating conditions.
11. Leave Project clean and ready for occupancy.

E. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 
excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous 
materials into drainage systems.  Remove waste materials from Project site and dispose of 
lawfully.
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END OF SECTION
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following:

1. Emergency manuals.
2. Operation manuals for systems, subsystems, equipment.
3. Maintenance manuals for the care and maintenance of products, materials, and finishes, 

systems, equipment.

B. Related Sections include the following:

1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 
operation and maintenance manuals.

2. Division 01 Section "Closeout Procedures" for submitting operation and maintenance 
manuals.

3. Division 01 Section "Project Record Documents" for preparing Record Drawings for 
operation and maintenance manuals.

4. Divisions 02 through 49 Sections for specific operation and maintenance manual 
requirements for the Work in those Sections.

1.3 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular 
interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

1.4 SUBMITTALS

A. Initial Submittal:  Submit one draft copy of each manual at least 15 days before requesting 
inspection for Substantial Completion.  Include a complete operation and maintenance 
directory.  Architect will return one copy of draft and mark whether general scope and content 
of manual are acceptable.

B. Final Submittal:  Submit one copy of each manual in final form at least 15 days before final 
inspection.  Architect will return copy with comments within 15 days after final inspection.
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1. Correct or modify manual to comply with Architect's comments.  Submit the corrected 
manual within 15 days of receipt of Architect's comments.

1.5 COORDINATION

A. Where operation and maintenance documentation includes information on installations by more 
than one factory-authorized service representative, assemble and coordinate information 
furnished by representatives and prepare manuals.

PART 2 - PRODUCTS

2.1 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for 
each system and subsystem, and a separate section for each piece of equipment not part of a 
system.  Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:

1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
4. Date of submittal.
5. Name, address, and telephone number of Contractor.
6. Name and address of Architect.
7. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:  List each product included in manual, identified by product name, indexed 
to the content of the volume.

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in each 
volume of the set.

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 
system, subsystem, equipment.  If possible, assemble instructions for subsystems, equipment, 
and components of one system into a single binder.

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 
accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on 
spine to hold label describing contents and with pockets inside covers to hold folded 
oversize sheets.

OPERATION AND MAINTENANCE DATA 017823 - 2



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

a. If two or more binders are necessary to accommodate data of a system, organize 
data in each binder into groupings by subsystem and related components.  
Cross-reference other binders if necessary to provide essential information for 
proper operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of 
contents.  Indicate volume number for multiple-volume sets.

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each 
tab to indicate contents.  Include typed list of products and major components of 
equipment included in the section on each divider, cross-referenced to Specification 
Section number and title of Project Manual.

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 
software diskettes for computerized electronic equipment.

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch white bond paper.
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and 
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in 
manual, insert typewritten pages indicating drawing titles, descriptions of contents, 
and drawing locations.

2.2 EMERGENCY MANUALS

A. Content:  Organize manual into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

B. Type of Emergency:  Where applicable for each type of emergency indicated below, include 
instructions and procedures for each system, subsystem, piece of equipment, and component:

1. Fire.
2. Flood.
3. Gas leak.
4. Water leak.
5. Power failure.
6. Water outage.
7. System, subsystem, or equipment failure.
8. Chemical release or spill.

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, 
and similar codes and signals.  Include responsibilities of Owner's operating personnel for 
notification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures:  Include the following, as applicable:
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1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.

2.3 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in 
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions.
2. Operating standards.
3. Operating procedures.
4. Operating logs.
5. Wiring diagrams.
6. Control diagrams.
7. Piped system diagrams.
8. Precautions against improper use.
9. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:

1. Product name and model number.
2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:

1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as 
installed.
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E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 
identification.

2.4 PRODUCT MAINTENANCE MANUAL

A. Content:  Organize manual into a separate section for each product, material, and finish.  
Include source information, product information, maintenance procedures, repair materials and 
sources, and warranties and bonds, as described below.

B. Source Information:  List each product included in manual, identified by product name and 
arranged to match manual's table of contents.  For each product, list name, address, and 
telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual.

C. Product Information:  Include the following, as applicable:

1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:

1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 
related services.

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 
source information, manufacturers' maintenance documentation, maintenance procedures, 
maintenance and service schedules, spare parts list and source information, maintenance service 
contracts, and warranty and bond information, as described below.
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B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 
identified by product name and arranged to match manual's table of contents.  For each product, 
list name, address, and telephone number of Installer or supplier and maintenance service agent, 
and cross-reference Specification Section number and title in Project Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 
including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures:  Include the following information and items that detail essential 
maintenance procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 
required lubricants for equipment, and separate schedules for preventive and routine 
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record:  Include manufacturers' forms for recording 
maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with 
parts identified and cross-referenced to manufacturers' maintenance documentation and local 
sources of maintenance materials and related services.

G. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.
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PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures 
for use by emergency personnel and by Owner's operating personnel for types of emergencies 
indicated.

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 
and maintenance of each product, material, and finish incorporated into the Work.

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 
data indicating operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system.

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 
only sheets pertinent to product or component installed.  Mark each sheet to identify each 
product or component incorporated into the Work.  If data include more than one item in a 
tabular format, identify each item using appropriate references from the Contract Documents.  
Identify data applicable to the Work and delete references to information not applicable.

E. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 
and maintenance documentation.

END OF SECTION
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record 
Documents, including the following:

1. Record Drawings.
2. Record Specifications.
3. The Contractor shall maintain, continuously updated, complete records of Requests for 

Information (RFI's), Architectural Supplemental Instructions, Information Bulletins, 
supplemental sketches, Change Order Proposals, Change Orders, Shop Drawings and 
Product Data, testing reports, etc., for access by the Owner and Architect.

B. Related Sections include the following:

1. Division 01 Section "Closeout Procedures" for general closeout procedures.
2. Division 01 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements.
3. Divisions 02 through 49 Sections for specific requirements for Project Record 

Documents of the Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit one set(s) of marked-up Record Prints.

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 
contract modifications.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings 
and Shop Drawings.
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1. Preparation:  Mark Record Prints to show the actual installation where installation varies 
from that shown originally.  Require individual or entity who obtained record data, 
whether individual or entity is Installer, subcontractor, or similar entity, to prepare the 
marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be 
difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the markup 

before enclosing concealed installations.

2. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Locations and depths of underground utilities.
d. Revisions to routing of piping and conduits.
e. Revisions to electrical circuitry.
f. Actual equipment locations.
g. Changes made by Change Order or Construction Change Directive.
h. Changes made following Architect's written orders.
i. Details not on the original Contract Drawings.
j. Field records for variable and concealed conditions.
k. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing 
actual physical conditions, completely and accurately.  If Shop Drawings are marked, 
show cross-reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted 
from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order 
numbers, and similar identification, where applicable.

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into 
manageable sets.  Bind each set with durable paper cover sheets.  Include identification 
on cover sheets.

2. Identification:  As follows:

a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.
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2.2 RECORD SPECIFICATIONS

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 
varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that 
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and 
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 
provide a record of selections made.

4. For each principal product, indicate whether Record Product Data has been submitted in 
operation and maintenance manuals instead of submitted as Record Product Data.

5. Note related Change Orders and Record Drawings where applicable.

2.3 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 
record keeping and submittal in connection with actual performance of the Work.  Bind or file 
miscellaneous records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for Project 
Record Document purposes.  Post changes and modifications to Project Record Documents as 
they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the 
field office apart from the Contract Documents used for construction.  Do not use Project 
Record Documents for construction purposes.  Maintain Record Documents in good order and 
in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to 
Project Record Documents for Architect's reference during normal working hours.

END OF SECTION
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following:

1. Footings.
2. Concrete walls.
3. Slabs-on-grade.

B. Related Sections include the following:

1. Division 09 Sections relating to moisture requirements of floor finishes applied over 
concrete slabs.

2. Division 31 Section "Earth Moving" for drainage fill under slabs-on-grade.
3. Division 32 Section "Concrete Paving" for concrete pavement and walks.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated 
blast-furnace slag, and silica fume; subject to compliance with requirements.

1.4 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

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

a. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, 
bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, 
stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 
connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments.
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1. Indicate amounts of mixing water to be withheld for later addition at Project site.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For Installer manufacturer testing agency.

B. Material Test Reports:  For the following, from a qualified testing agency, indicating 
compliance with requirements:

1. Aggregates.  Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity.

C. Material Certificates:  For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Curing compounds.
6. Adhesives.
7. Vapor barriers.
8. Semirigid joint filler.
9. Joint-filler strips.
10. Repair materials.

D. Floor surface flatness and levelness measurements to determine compliance with specified 
tolerances.

E. Field quality-control test and inspection reports.

F. Minutes of preinstallation conference.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as 
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician.

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities."

C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through 
one source from a single manufacturer.
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D. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents:

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

E. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures.

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials.  Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Concrete subcontractor.

2. Review concrete finishes and finishing, cold- and hot-weather concreting procedures, 
curing procedures, construction contraction and isolation joints, and joint-filler strips, 
semirigid joint fillers, forms and form removal limitations,anchor rod and anchorage 
device installation tolerances, steel reinforcement installation, and concrete protection.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 
damage.  Avoid damaging coatings on steel reinforcement.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Products:  Subject to compliance with requirements, provide one of the products 
specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
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1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows:

a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 

sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit.

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of 
exposed concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 
concrete surface.

2.3 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.

B. Plain-Steel Wire:  ASTM A 82, as drawn.

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 
wire into flat sheets.

2.4 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true to length 
with ends square and free of burrs.

B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, ASTM A 
775/A 775M epoxy coated.

C. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating; compatible with epoxy coating 
on reinforcement and complying with ASTM A 775/A 775M.
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D. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use 
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 
wire bar supports.

2.5 CONCRETE MATERIALS

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project:

1. Portland Cement:  ASTM C 150, Type I/II, gray.   Supplement with the following:

a. Fly Ash:  ASTM C 618, Class C or F.

B. Normal-Weight Aggregates:  ASTM C 33, Class 3M coarse aggregate or better, graded.  
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar applications and service conditions using similar aggregates 
and cementitious materials.

1. Maximum Coarse-Aggregate Size:  1 inch nominal.
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

C. Water:  ASTM C 94/C 94M and potable.

2.6 ADMIXTURES

A. Air-Entraining Admixture:  ASTM C 260.

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 
chloride.

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.

2.7 CURING MATERIALS

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete.

1. Products:
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a. Burke by Edoco; BurkeFilm.
b. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 

Aquafilm.
c. Dayton Superior Corporation; Sure Film.
d. Euclid Chemical Company (The); Eucobar.
e. Meadows, W. R., Inc.; Sealtight Evapre.
f. Sika Corporation, Inc.; SikaFilm.
g. Symons Corporation, a Dayton Superior Company; Finishing Aid.
h. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry.

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.

D. Water:  Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
dissipating.

1. Products:

a. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 
W.B. Resin Cure.

b. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
c. Euclid Chemical Company (The); Kurez DR VOX.
d. Meadows, W. R., Inc.; 1100 Clear.
e. Symons Corporation, a Dayton Superior Company; Resi-Chem Clear Cure.

2.8 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.

B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a Type 
A shore durometer hardness of 80 per ASTM D 2240.

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene.

D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows:

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete.
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2.9 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures.

B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 
fume as needed to reduce the total amount of portland cement, which would otherwise be used, 
by not less than 40 percent.  Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows:

1. Fly Ash:  25 percent.

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06  percent by weight of 
cement.

D. Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use high-range water-reducing plasticizing admixture in concrete, as required, for 
placement and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions.

2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Footings:  Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength:  4000 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio:  0.45.
3. Slump Limit:  5 inches 8 inches for concrete with verified slump of 2 to 4 inches before 

adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch.

4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 
nominal maximum aggregate size.

B. Concrete Walls:  Proportion normal-weight concrete mixture as follows:

1. Minimum Compressive Strength:  4500 psi at 28 days.
2. Maximum Water-Cementitious Materials Ratio:  0.45.
3. Slump Limit:  5 inches 8 inches for concrete with verified slump of 2 to 4 inches before 

adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch.

4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 
nominal maximum aggregate size.

C. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
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1. Minimum Compressive Strength:  4500 psi at 28 days.
2. Minimum Cementitious Materials Content:  520 lb/cu. yd..
3. Slump Limit:  5 inches, plus or minus 1 inch.
4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size.
5. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent.

2.11 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

2.12 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 
94M and ASTM C 1116, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1 FORMWORK

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117.

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  
Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.
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F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to 
prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous 
locations.

H. Chamfer exterior corners and edges of permanently exposed concrete.

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items.

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete.

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment.

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement.

3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges."

3.3 REMOVING AND REUSING FORMS

A. General:  Formwork for sides of columns, and similar parts of the Work that does not support 
weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 
hours after placing concrete, if concrete is hard enough to not be damaged by form-removal 
operations and curing and protection operations are maintained.

1. Leave formwork for walls  and other structural elements that supports weight of concrete 
in place until concrete has achieved at least 75 percent of its 28-day design compressive 
strength.

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores.
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B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply 
new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  
Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete 
surfaces unless approved by Architect.

3.4 SHORES AND RESHORES

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 
reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

B. Plan sequence of removal of shores and reshore to avoid damage to concrete.  Locate and 
provide adequate reshoring to support construction without excessive stress or deflection.

3.5 STEEL REINFORCEMENT

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor barrier.  Repair damage and reseal vapor barrier before 
placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 
support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 
weld crossing reinforcing bars.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire.

3.6 JOINTS

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect.
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1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete.
3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs.
4. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 

near corners, and in concealed locations where possible.
5. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces.
6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 

or partially hardened concrete surfaces.

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated.  Construct contraction joints for a depth equal to at least 
one-fourth of concrete thickness as follows:

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when 
cutting action will not tear, abrade, or otherwise damage surface and before concrete 
develops random contraction cracks.

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface, unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface where joint sealants, specified in Division 07 Section "Joint 
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 
required, lace or clip sections together.

E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

3.7 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed.

1. Verify that vapor barrier is in place and not damaged and that  lapped seams are taped 
properly in compliance with manufacturer's instructions.  Do not proceed with concrete 
placement until damaged vapor barrier has been patched, sealed, and repaired.
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B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect.

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture.

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer.  Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity.  At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate.

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike off to correct elevations.
4. Slope surfaces uniformly to drains where required.
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface.  Do not further disturb 
slab surfaces before starting finishing operations.

F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures.

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs.

G. Hot-Weather Placement:  Comply with ACI 301 and as follows:
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1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete 
is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas.

3.8 FINISHING FORMED SURFACES

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified 
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities.

1. Apply to concrete surfaces exposed to public view,.

C. Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete at all exposed 
locations.  

1. Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 
surfaces and rub with carborundum brick or another abrasive until producing a uniform 
color and texture.  Do not apply cement grout other than that created by the rubbing 
process.

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated.

3.9 FINISHING FLOORS AND SLABS

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces.  Do not wet concrete surfaces.

B. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 
trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view.

CAST-IN-PLACE CONCRETE 033000 - 13



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

2. Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-foot- long straightedge resting on 2 high spots and placed 
anywhere on the surface does not exceed 1/8 inch

C. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 
elsewhere as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application.

3.10 MISCELLANEOUS CONCRETE ITEMS

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, 
after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend with 
in-place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work.

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded.

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment.

3.11 CONCRETE PROTECTING AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for 
hot-weather protection during curing.

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing.

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period.

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials:
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a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less than 
seven days.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
floor coverings.

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period.

a. After curing period has elapsed, remove curing compound without damaging 
concrete surfaces by method recommended by curing compound manufacturer.

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 
of coating and repair damage during curing period.

3.12 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s).  Do not fill joints until 
construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry.

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed 
joints.  Overfill joint and trim joint filler flush with top of joint after hardening.

3.13 CONCRETE SURFACE REPAIRS

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 
and replace concrete that cannot be repaired and patched to Architect's approval.
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B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing.

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch in any dimension in solid concrete, but not less than 1 inch in depth.  Make 
edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and 
brush-coat holes and voids with bonding agent.  Fill and compact with patching mortar 
before bonding agent has dried.  Fill form-tie voids with patching mortar or cone plugs 
secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding 
color.  Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching.  Compact mortar in place and strike off slightly higher 
than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect.

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template.

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired 
areas to blend into adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.  Feather 
edges to match adjacent floor elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  
Mix patching concrete of same materials and mixture as original concrete except without 
coarse aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  
Cure in same manner as adjacent concrete.
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7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place 
patching mortar before bonding agent has dried.  Compact patching mortar and finish to 
match adjacent concrete.  Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval.

3.14 FIELD QUALITY CONTROL

A. Testing and Inspecting:  Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

B. Inspections:

1. Steel reinforcement placement.
2. Headed bolts and studs.
3. Verification of use of required design mixture.
4. Concrete placement, including conveying and depositing.
5. Curing procedures and maintenance of curing temperature.
6. Verification of concrete strength before removal of shores and forms from beams and 

slabs.

C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 
172 shall be performed according to the following requirements:

1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof.

2. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used.

3. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture.  Perform 
additional tests when concrete consistency appears to change.

4. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture.

5. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each composite 
sample.
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6. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test 
for each composite sample, but not less than one test for each day's pour of each concrete 
mixture.

7. Compression Test Specimens:  ASTM C 31/C 31M.

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample.

b. Cast and field cure two sets of two standard cylinder specimens for each composite 
sample.

8. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days.

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 
at 28 days.

b. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective 
procedures for protecting and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi.

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests.

12. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete.

13. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect.

14. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

15. Correct deficiencies in the Work that test reports and inspections indicate does not 
comply with the Contract Documents.

END OF SECTION
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SECTION 034100.99 - SOUND ABSORPTIVE NOISE BARRIER  
 
 
DESCRIPTION  
 
The work to be done under this Item consists of the manufacture, delivery and erection of a noise barrier 
system, (excluding or including) foundations, to the lines and grades shown on the Plans, complete in 
place.  
 
The Noise Barrier shall consist of sound absorptive panels placed between steel posts spaced a maximum 
of 15 feet on center, cast in drilled shaft foundations.  One side of the wall shall be sound absorptive and 
shall meet the acoustical requirements of the specification.  The sound absorptive side shall be oriented to 
face the shooting ranges. 
 
The parking side shall have a natural stone finish with a smooth projecting coping cast integral with the top 
panel of the wall.  The shooting range side shall have a Pressed-in natural stone finish. One side of the 
Noise Barrier shall be constructed of porous sound absorptive material such that the surfaces are 
undesirable as a canvas for graffiti.  
 
The sound absorptive material shall be composed of a hard, durable, relatively lightweight, cementitious 
construction material made of chemically neutralized and mineralized organic softwood shavings, 
specially processed to an acoustically- engineered size and bonded together under pressure with Portland 
cement. The resultant material shall be sound-absorbent, incombustible, vermin proof, non-corrosive, 
damage-resistant, self-draining, and capable of withstanding exposure to the natural elements of weather 
and to road deicing chemicals and fungicides. Panels will consist of a minimum 60 % recycled materials. 
 
The Noise Barrier components shall be NB15 System as supplied by Durisol or approved equal. 
Durisol USA 8640 Broad Street, Rural Hall NC 27045  
 
The barrier system and its components shall conform to and be in accordance with all Federal, State and 
Local standards, and specifications governing the design, structural integrity, manufacturing, materials and 
installation of the noise barrier system.  
 
The noise barrier system shall be warranted for a period of no less than ten years. 
 
The noise barrier supplier shall have a minimum ten-year history of supplying noise barriers into the DOT 
transportation market. 
 
 
SUBMITTALS  
 
The manufacturer shall submit a copy of the design computations signed, sealed and detailed by a 
Professional Engineer licensed to practice Civil Engineering in the State of Maine, and 6 (6) sets of design 
drawings for approval prior to beginning construction.  
 
(a) The design computations shall include all test reports and certifications as specified. 
 
(b) The design drawings shall include all details, dimensions, quantities and cross-sections necessary to 

construct the wall and shall include the following:  
1. A plan view of the wall showing all locations of turning points and beginning and end of wall 

stations.  
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2. An elevation view of the wall including the elevation at the top of the wall at all horizontal and 
vertical break points and at least every 50 feet along the face of the wall. All steps in the top and 
bottom of the wall, the designation as to the type of panel, the distance along the face of the wall to 
where changes in the exposure condition, design wall height, and wind pressure occur, and an 
indication of the original and final ground lines.  

3. A typical cross section or cross sections showing the elevation relationship between ground 
conditions and proposed grades.  

4. General notes pertaining to design criteria and wall construction.  
5. A summary of quantities for each wall.  
6. Clearly indicated details for construction of walls around access doors and drainage facilities.  
7. Details of the architectural treatment, including color, on both sides of the Noise Barrier Wall.  
8. The shop drawings shall include all details, dimensions, quantities and cross-sections necessary to 

construct the barrier wall and foundations (drilled shafts), including a schedule which shall include 
stations, offsets, top and bottom of shaft elevations, vertical and spiral reinforcement diameter and 
length, and all other relevant information.  

 
(c) The manufacturer shall submit the following independent testing laboratory reports with the design 

computations and shall certify that the Noise Barrier panels to be supplied will meet the requirements 
stated herein.  
1. Sound Transmission Loss. Sound transmission loss of the panel, when tested in accordance with 

ASTM Standard E90 shall achieve a minimum Transmission Loss of 20 dB at every frequency 
tested.  

2. Noise Reduction Coefficient (NRC). The noise barrier panel shall be tested in accordance with 
ASTM C423, mounting type A (sample laid directly against the test surface) per ASTM E795 to 
determine the NRC of the panel. The panel shall have a minimum noise reduction coefficient 
(NRC) of 0.70 on the highway face, 0.70 on the residential face. The Tests shall be performed with 
“coated “ samples. 

3. Salt Scaling Resistance. Testing for resistance to deicing chemicals shall be performed in 
accordance with modified ASTM Standard C 672-84 "Standard Test Method for Scaling 
Resistance of Concrete Surfaces Exposed to Deicing Chemicals".  After 30 cycles of freezing and 
thawing in a minimum 3% solution of sodium chloride, the sound absorptive concrete shall not 
exhibit excessive deterioration in the form of cracks, spalls, aggregate disintegration or other 
objectionable features. 

4. Resistance to rapid Freezing and Thawing. The sound absorbing material shall not exhibit 
significant deterioration when subjected to 300 cycles of freezing and thawing under ASTM 
Standard C 666-84 procedure A "Rapid Freezing and Thawing .in Water".  

5. Resistance to Vermin Damage. Sound absorptive materials shall be resistant to damage caused by 
insects.  

 
 
DURABILITY 
 
The noise barrier system shall resist rusting, warping, animal and insect nesting and infestation. The noise 
barrier system shall not display any significant deterioration, delaminating, disfigurement or failure for a 
minimum 10-year period. 
 
 
DESIGN CRITERIA  
 
The structural and foundation (drilled shafts) design of the sound barrier system shall be in accordance 
with the AASHTO Guide Specifications for Structural design of Sound Barriers and all State specifications 
as specified.  
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All material shall have a minimum maintenance free life span of 20 years.  
 
Unless otherwise shown on the plans or approved by the Engineer, the contractor  
shall design the top of the noise barrier to be horizontal. The bottom of the noise barrier shall be as shown 
on the plans with a minimum embedment of (100mm/150mm/200mm). Changes in elevation shall be 
accomplished by stepping panels at post locations. Steps shall not exceed 2 feet in height, unless 
specifically noted.  
 
The ends of the noise barrier shall be stepped as shown in the plans.  
 
The noise barrier shall be designed to withstand wind pressure, as applied perpendicular to the barrier, in 
each direction. Design wind pressure shall be (specify) per square foot (PSF), or as per AASHTO Guide 
Specifications for Structural design of Sound Barriers. 
 
Man Door Access Openings, at locations shown on the plans, shall be designed with additional 
reinforcement around the opening as necessary to maintain structural integrity. Detail drawings shall show 
the additional reinforcement and method for attaching the Entrance/Exit Signs to the barrier panel.  
 
 
APPROVAL PROCESS  
 
All documents shall be reviewed and returned with no exceptions taken, returned approved as noted, or 
returned for corrections by the Department within 21 days of submittal. Documents returned for 
resubmittal shall be resubmitted within 14 days by the contractor and reviewed within 14 days by the 
Department. The contractor shall submit the same number of copies for resubmittal as for the initial 
submittal. The contractor shall submit one set of reproducible drawings of the final approved drawings.  
 
 
MATERIALS  
 
Panels  
 
The Noise Barrier panels shall consist of a precast concrete with an absorptive face on one side. Adhesives 
and fasteners are NOT an acceptable means of attaching the sound absorptive material to the reinforced 
concrete core.  
 
One side of the panel shall have a minimum noise reduction coefficient of 0.70.  
 
The Contractor shall deliver to the Engineer for approval a 2' x 2' sample of each texture, color and pattern 
to be exhibited on the project, as required by the contract plans. Not more than two colors shall be 
exhibited.  
 
The samples provided must be made at the plant and stained at the plant which will be making and staining 
the product for the sound barrier under this contract. The samples must be representative of the material 
which was tested per the requirements of this specification.  
 
Concrete Stain  
 
The Penetrating Architectural Concrete Stain shall conform to the following standards: Material shall be 
delivered in original, sealed 5 gallon plastic pails or open head 55 gallon drums, clearly labeled with 
manufacturer's name and batch number of the material. The stain shall be a single component water-based 
sound absorptive material emulsion which carries its color into the surface of the sound absorptive 
material. The coating shall conform to the following performance requirements.  
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Condition     Results     Test Method  
Oil, Wax & Silicone Content   None  
Weather-a-Meter Test (2400 Hours) No Visible Degradation  ASTM G 26-  Xenon light  
 
A standard for color will be approved at the precaster's plant by the Owner and the Owner’s 
Architect/Engineer. A batch shall be designated by batch number and date and will remain the standard for 
the entire project.  
 
Stain shall be applied in one coat and shall provide a uniform appearance. The final color shall be 
consistent with the quality and appearance of the approved sample area.  
 
Posts 
  
The Contractor may attach the posts to the drilled shafts by means of a base plate and anchor bolt assembly 
or by use of the post-in-the-hole method. The supplier of the noise wall shall design the connection to the 
drilled shafts.  
 
Posts, including base plates if required, shall conform to the requirements of ASTM A36, Structural Steel, 
and shall be galvanized, after fabrication, in accordance with the requirements of ASTM A 123, Zinc (Hot-
Dip Galvanized) Coatings on Iron and Steel Products and the following:  
 
The galvanizing bath shall contain 0.05% to 0.09% nickel (by weight).  
 
Galvanized members requiring shop assembly shall be welded prior to galvanizing.  
 
A two-coat painting system shall be applied after the galvanized posts have been  
lightly sandblasted in accordance with the paint manufacturers recommendations. The paint color shall be 
selected by the Owner and the Owner’s Architect/Engineer from commercially available paint colors.  
 
The prime coat shall be a polyamide epoxy applied to a minimum dry film thickness of 3.0 mils and force 
cured in accordance with the paint manufacture's recommendations in a booth capable of maintaining a 
temperature of 150°F.  
 
The finish coat shall be a two component, catalyzed aliphatic urethane applied by airless spray to a 
minimum dry film thickness of 3.0 mils.  
 
The finish coat shall be applied under conditions within the following tolerances:  
 
Air Temperature:  50°F min. 90°F max.  
Surface Temperature:   50°F min. 100°F max.  
Humidity:   65% max. 
 
The finish coat shall be force cured in accordance with the paint manufacturer's recommendations in a 
booth capable of maintaining a temperature of 150°F.  
 
Should any damage occur to the galvanized coating or the paint during shipping or handling at the job site, 
the Contractor shall repair and touch up any damaged areas in accordance with the following and to the 
satisfaction of the Engineer.  
 
Touch-up of the galvanizing shall be accomplished by applying a galvanizing repair paint. The dry film 
thickness shall not be less than 3.0 mils. Application shall be in accordance with the Manufacturer's 
instructions.  
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Touch-up of the finish coat shall consist of applying a coating of a two-part urethane, as supplied by the 
paint manufacturer, to achieve a dry film thickness of at least 3.0 mils. Following the removal of all 
damaged coatings down to a solidly adhered coating, apply the prime coat, if required, to achieve a 
minimum dry film thickness of 3.0 mils. Allow a minimum of four hours for the primer to dry. Then apply 
the finish coat to achieve a minimum dry film thickness of 3.0 mils.  
 
 
GATES and DOORS 
 
Gates and or Doors shall be supplied and installed as per the approved shop drawings.  Gate & Door panels 
shall consist of a precast concrete with an absorptive face on the shooting range side of the door. 
Adhesives and fasteners are NOT an acceptable means of attaching the sound absorptive material to the 
reinforced concrete core.   
 
Both sides of the panel shall have a minimum noise reduction coefficient of 0.70.  Unframed Gate/Door 
panels shall have a maximum weight of 45psf.  Posts and panel frames shall be in accordance with contract 
drawings or as per manufacturer’s design.   
 
 
CONSTRUCTION METHODS  
 
Noise Barriers shall be installed and aligned in accordance with the Contract Drawings and in accordance 
with the fabrication drawings submitted by the Contractor and approved by the Engineer.  
 
Posts shall be installed plumb to within 13 mm (1/2") of vertical for every 4.5 m (15') of height and to 
within 13 mm (1/2") of the station and offset as specified on the shop drawings. The top surface of the 
shaft shall be level to provide for full bearing of the bottom panels. Precast concrete blocks may be used to 
provide support for panels whose end is not supported directly on the drilled shaft.  
 
Panels shall be handled and installed with care to prevent damage to the surfaces. Damaged areas of the 
panels shall be repaired at the Contractor's expense in accordance with the manufacturer's 
recommendations and as approved by the Engineer.  
 
The panels shall be delivered to the project site in full truckload quantities. They may be off-loaded from 
the flatbed truck individually or by forklift with a solid steel plate spanning between the forks, providing 
uniform, fully distributed bearing against the underside of the panels.  
 
Panels shall be lifted into place with the use of the embedded lifting inserts. Tag lines shall be attached to 
the spreader cables to control swinging of the panel while suspended and to facilitate alignment of the 
panel for lowering into the posts. Panels shall be lowered into position between the post flanges. The 
bottom panel shall be placed directly upon the concrete footing and checked for level. If shimming is 
required, precast concrete blocks or a grout base may be used. It is recommended that all bottom panels be 
installed for the full length of the wall prior to placing middle or top panels. After bottom panels are in 
place, finish grading can be accomplished with heavy equipment by reaching over the in-place panels. 
Problems associated with lack of access to the backside of the wall or limited right of way are thereby 
avoided.   
 
Middle panels are set directly upon the bottom panels. Panels should seat against the panel below so that 
the horizontal joint is tight. The first horizontal joint between the bottom panel and the first middle panel 
of adjacent panel bays shall be lined up to a vertical tolerance of l:6 mm (1/4"). Subsequent horizontal 
joints shall be lined up to a vertical tolerance of an additional 1:6 mm (1/4") per joint.  
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Top panels shall be set in place after all middle panels are set. Walls shall be designed so that the top edge 
of the top panel will be equal to or below the top of the post.  
 
 
METHOD OF MEASUREMENT  
 
Noise Barrier shall be measured in linear feet along the centerline of the panels and posts, and by the 
heights from bottom to top of panels.  
 
 
BASIS OF PAYMENT  
 
Noise Barrier shall be paid for at the contract lump sum price which shall be full compensation for 
furnishing and placing all materials including panels, posts, base plates (if required), anchor bolt 
assemblies (if required), rebar cages for foundations (if required), Doors and Gates (if required) and for all 
labor, tools, equipment and incidentals necessary to complete the work, exclusive of foundations. 
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Structural steel.
2. Grout.

B. Related Sections include the following:

1. Division 01 Section "Quality Requirements" for independent testing agency procedures 
and administrative requirements.

2. Division 05 Section "Metal Fabrications" for miscellaneous steel fabrications and other 
metal itemsnot defined as structural steel.

3. Division 09 Section "High-Performance Coatings" for surface preparation and priming 
requirements.

1.3 DEFINITIONS

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC's "Code of Standard 
Practice for Steel Buildings and Bridges," that support design loads.

1.4 PERFORMANCE REQUIREMENTS

A. Connections:  Provide details of simple shear connections required by the Contract Documents 
to be selected or completed by structural-steel fabricator to withstand ASD-service loads 
indicated and comply with other information and restrictions indicated.

1. Select and complete connections using AISC's "Manual of Steel Construction, Allowable 
Stress Design," Part 4.

2. Engineering Responsibility:  Fabricator's responsibilities include using a qualified 
professional engineer to prepare structural analysis data for structural-steel connections.

B. Construction:  Type FR, fully restrained.

C. Construction:  Type 1, rigid frame.
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1.5 ACTION SUBMITTALS

A. Product Data with Shop Drawings and Mill Test Reports:

1. Product Data:  For each type of product indicated.
2. Shop Drawings:  Show fabrication of structural-steel components.

a. Include details of cuts, connections, splices, camber, holes, and other pertinent 
data.

b. Include embedment drawings.
c. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld.
d. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  

Identify pretensioned and slip-critical high-strength bolted connections.
e. For structural-steel connections indicated to comply with design loads, include 

structural analysis data prepared by the qualified professional engineer responsible 
for their preparation.

3. Mill Test Reports:  Signed by manufacturers certifying that the following products 
comply with requirements:

a. Structural steel including chemical and physical properties.
b. Bolts, nuts, and washers including mechanical properties and chemical analysis.
c. Shop primers.
d. Nonshrink grout.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For Installer fabricator.

B. Source quality-control test reports.

C. Welding certificates.

1.7 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified installer who has minimum five years experience 
fabricating similar size projects.    

B. Fabricator Qualifications:  A qualified fabricator who has minimum five years experience 
fabricating similar size projects.   

C. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement P1 
or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting 
Applicators."

D. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding 
Code--Steel."
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E. Comply with applicable provisions of the following specifications and documents:

1. AISC's "Code of Standard Practice for Steel Buildings and Bridges."
2. AISC's "Seismic Provisions for Structural Steel Buildings" and "Supplement No. 2."
3. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 

Design."
4. AISC's "Specification for the Design of Steel Hollow Structural Sections."
5. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from erosion and deterioration.

1. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry 
or rusty before use.

2. Do not store materials on structure in a manner that might cause distortion, damage, or 
overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed.

1.9 COORDINATION

A. Furnish anchorage items to be embedded in or attached to other construction without delaying 
the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation.

PART 2 - PRODUCTS

2.1 STRUCTURAL-STEEL MATERIALS

A. W-Shapes:  ASTM A 992/A 992M and ASTM A 572/A 572M, Grade 50.

B. Channels, Angles, S-Shapes:  ASTM A 36/A 36M.

C. Plate and Bar:  ASTM A 36/A 36M.

D. Welding Electrodes:  Comply with AWS requirements.

2.2 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural 
bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel 
washers.

1. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C.
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B. Unheaded Anchor Rods:  ASTM F 1554, Grade 36.

1. Configuration:  Hooked.
2. Nuts:  ASTM A 563 hex carbon steel.
3. Plate Washers:  ASTM A 36/A 36M carbon steel.
4. Washers:  ASTM F 436 hardened carbon steel.
5. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

C. Headed Anchor Rods:  ASTM F 1554, Grade 36, straight.

1. Nuts:  ASTM A 563 heavy hex carbon steel.
2. Plate Washers:  ASTM A 36/A 36M carbon steel.
3. Washers:  ASTM F 436 hardened carbon steel.
4. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

D. Threaded Rods:  ASTM A 36/A 36M.

1. Nuts:  ASTM A 563 hex carbon steel.
2. Washers:  ASTM A 36/A 36M carbon steel.
3. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

2.3 PRIMER

A. Primer:  SSPC-Paint 25, Type I, iron oxide, zinc oxide, raw linseed oil, and alkyd.

B. Galvanizing Repair Paint:  ASTM A 780.

2.4 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time.

2.5 FABRICATION

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC's 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic Design."

1. Camber structural-steel members where indicated.
2. Identify high-strength structural steel according to ASTM A 6/ A 6M and maintain 

markings until structural steel has been erected.
3. Mark and match-mark materials for field assembly.
4. Complete structural-steel assemblies, including welding of units, before starting 

shop-priming operations.

B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
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1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

C. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.

E. Holes:  Provide holes required for securing other work to structural steel and for passage of 
other work through steel framing members.

1. Cut, drill, or punch holes perpendicular to steel surfaces.
2. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

2.6 SHOP CONNECTIONS

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified.

1. Joint Type:  Pretensioned.

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work.

1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
2. Assemble and weld built-up sections by methods that will maintain true alignment of 

axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel 
Buildings and Bridges" for mill material.

3. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld 
show-through on exposed steel surfaces.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

2.7 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 
members to a depth of 2 inches.

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Galvanized surfaces.

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and 
standards:
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1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."
3. SSPC-SP 14/NACE No. 8, "Industrial Blast Cleaning."

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a dry film thickness of not 
less than 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, 
and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to inaccessible surfaces after assembly or erection.  

Change color of second coat to distinguish it from first.

2.8 GALVANIZING

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A 123/ A 123M.

1. Fill vent holes and grind smooth after galvanizing.

2.9 SOURCE QUALITY CONTROL

A. Owner will engage an independent testing and inspecting agency to perform shop tests and 
inspections and prepare test reports.

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections.

B. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents.

C. Bolted Connections:  Shop-bolted connections will be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

D. Welded Connections:  In addition to visual inspection, shop-welded connections will be tested 
and inspected according to AWS D1.1 and the following inspection procedures, at testing 
agency's option:

1. Liquid Penetrant Inspection:  ASTM E 165.
2. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished 

weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
3. Ultrasonic Inspection:  ASTM E 164.
4. Radiographic Inspection:  ASTM E 94.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, 
bearing plates, and other embedments, with steel erector present, for compliance with 
requirements.

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

3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place, unless otherwise indicated.

1. Do not remove temporary shoring supporting composite deck construction until 
cast-in-place concrete has attained its design compressive strength.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to AISC's 
"Code of Standard Practice for Steel Buildings and Bridges" and "Specification for Structural 
Steel Buildings--Allowable Stress Design and Plastic Design."

B. Base Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and 
roughen surfaces prior to setting base plates.  Clean bottom surface of base plates.

1. Set base plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of base plate.
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  

Do not remove wedges or shims but, if protruding, cut off flush with edge of base plate 
before packing with grout.

4. Promptly pack grout solidly between bearing surfaces and base plates so no voids remain.  
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts.

C. Maintain erection tolerances of structural steel and architecturally exposed structural steel 
within AISC's "Code of Standard Practice for Steel Buildings and Bridges."

D. Align and adjust various members forming part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 
in permanent contact with members.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
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2. Make allowances for difference between temperature at time of erection and mean 
temperature when structure is completed and in service.

E. Splice members only where indicated.

F. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug 
welds; and grind smooth at exposed surfaces.

G. Do not use thermal cutting during erection.

H. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 
specified.

1. Joint Type:  Pretensioned.

B. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, tolerances, 
appearance, and quality of welds and for methods used in correcting welding work.

1. Comply with AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 
"Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 
Design" for bearing, adequacy of temporary connections, alignment, and removal of paint 
on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that will maintain true alignment of 

axes without exceeding tolerances of AISC's "Code of Standard Practice for Steel 
Buildings and Bridges" for mill material.

4. Verify that weld sizes, fabrication sequence, and equipment used for architecturally 
exposed structural steel will limit distortions to allowable tolerances. Prevent weld 
show-through on exposed steel surfaces.

a. Grind butt welds flush.
b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds.

3.5 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to inspect field 
welds high-strength bolted connections.

B. Bolted Connections:  Shop-bolted connections will be tested and inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

C. Welded Connections:  Field welds will be visually inspected according to AWS D1.1.
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1. In addition to visual inspection, field welds will be tested according to AWS D1.1 and the 
following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection:  ASTM E 165.
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on 

finished weld.  Cracks or zones of incomplete fusion or penetration will not be 
accepted.

c. Ultrasonic Inspection:  ASTM E 164.
d. Radiographic Inspection:  ASTM E 94.

D. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents.

3.6 REPAIRS AND PROTECTION

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according 
to ASTM A 780 and manufacturer's written instructions.

B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime field 
connections, rust spots, and abraded surfaces of prime-painted joists and accessories and 
abutting structural steel.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 
cleaning.

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

C. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting 
Sections.

END OF SECTION
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SECTION 061000 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Framing with dimension lumber.
2. Wood blocking and nailers.

B. Related Sections include the following:

1. Division 06 Section "Sheathing."

1.3 DEFINITIONS

A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in 
least dimension.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate 
type of preservative used and net amount of preservative retained.

2. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site.

3. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment.

1.5 INFORMATIONAL SUBMITTALS

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the 
ALSC Board of Review.
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B. Research/Evaluation Reports:  For the following, showing compliance with building code in 
effect for Project:

1. Wood-preservative-treated wood.
2. Metal framing anchors.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air 
circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified.  Where actual sizes are indicated, they are minimum dressed 
sizes for dry lumber.

3. Provide dressed lumber, S4S, unless otherwise indicated.

2.2 WOOD-PRESERVATIVE-TREATED LUMBER

A. Preservative Treatment by Pressure Process:  AWPA C2.

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or otherwise 
adversely affect finishes.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review.

D. Application:  Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, blocking, and similar members in connection with roofing, flashing, 
vapor barriers, and waterproofing.

2. Wood framing,  below-grade. 
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2.3 DIMENSION LUMBER FRAMING

A. Maximum Moisture Content:  15 percent for 2-inch nominal thickness or less, 19 percent for 
more than 2-inch nominal thickness.

B. Exterior:  Any species of machine stress-rated dimension lumber with a grade of not less than 
1650f-1.5E.

C. Exterior:  Any species and grade with a modulus of elasticity of at least 1,300,000 psi and an 
extreme fiber stress in bending of at least 850 psi for 2-inch nominal thickness and 12-inch 
nominal width for single-member use.

1. Hem-fir (north); NLGA.
2. Southern pine; SPIB.
3. Douglas fir-larch; WCLIB or WWPA.
4. Spruce-pine-fir; NLGA.
5. Hem-fir; WCLIB or WWPA.
6. Northern species; NLGA.

2.4 MISCELLANEOUS LUMBER

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.
2. Nailers.

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 
percent maximum moisture content of any species.

C. For items of dimension lumber size, provide Construction or No. 2  grade lumber with 19 
percent maximum moisture content and any of the following species:

1. Hem-fir (north); NLGA.
2. Mixed southern pine; SPIB.
3. Spruce-pine-fir; NLGA.
4. Hem-fir; WCLIB, or WWPA.
5. Northern species; NLGA.
6. Eastern softwoods; NeLMA.

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work.

2.5 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this Article for material and manufacture.
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1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M.

B. Nails, Brads, and Staples:  ASTM F 1667.

C. Power-Driven Fasteners:  NES NER-272.

D. Wood Screws:  ASME B18.6.1.

E. Lag Bolts:  ASME B18.2.1.

F. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, 
where indicated, flat washers.

G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when installed in 
unit masonry assemblies and equal to 4 times the load imposed when installed in concrete as 
determined by testing per ASTM E 488 conducted by a qualified independent testing and 
inspecting agency.

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class 
Fe/Zn 5.

2.6 METAL FRAMING ANCHORS

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

B. Basis-of-Design Products:  Subject to compliance with requirements, provide products indicated 
on Drawings or comparable products by one of the following:

1. Alpine Engineered Products, Inc.
2. Cleveland Steel Specialty Co.
3. Harlen Metal Products, Inc.
4. KC Metals Products, Inc.
5. Simpson Strong-Tie Co., Inc.
6. Southeastern Metals Manufacturing Co., Inc.
7. USP Structural Connectors.

C. Allowable Design Loads:  Provide products with allowable design loads, as published by 
manufacturer, that meet or exceed those of basis-of-design products.  Manufacturer's published 
values shall be determined from empirical data or by rational engineering analysis and 
demonstrated by comprehensive testing performed by a qualified independent testing agency.

D. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 
653M, G60 coating designation.
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E. Joist Hangers:  U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide nailing 
flanges at least 85 percent of joist depth.

1. Thickness:  0.050 inch.

F. Bridging:  Rigid, V-section, nailless type, 0.050 inch thick, length to suit joist size and spacing.

G. Post Bases:  Adjustable-socket type for bolting in place with standoff plate to raise post 1 inch 
above base and with 2-inch- minimum side cover, socket 0.062 inch thick, and standoff and 
adjustment plates 0.108 inch thick.

2.7 MISCELLANEOUS MATERIALS

A. Water-Repellent Preservative:  NWWDA-tested and -accepted formulation containing 
3-iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos as 
its active ingredient.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate nailers, blocking, and similar supports to comply with requirements for attaching other 
construction.

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame 
Construction," unless otherwise indicated.

C. Metal Framing Anchors:  Install metal framing to comply with manufacturer's written 
instructions.

D. Do not splice structural members between supports, unless otherwise indicated.

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim.

F. Sort and select lumber so that natural characteristics will not interfere with installation or with 
fastening other materials to lumber.  Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement.

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
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H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following:

1. NES NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

I. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections between members.  Install fasteners without splitting wood; do not 
countersink nail heads, unless otherwise indicated.

3.2 WOOD BLOCKING, AND NAILER INSTALLATION

A. Install where indicated and where required for attaching other work.  Form to shapes indicated 
and cut as required for true line and level of attached work.  Coordinate locations with other 
work involved.

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, 
unless otherwise indicated.

3.3 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label.

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, 
apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with 
EPA-registered label.

END OF SECTION
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Wood blocking and nailers.

B. Related Requirements:

1. Divisions 02 through 14 for coordination of blocking.
2. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment.

1.3 DEFINITIONS

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.

B. Dimension Lumber: Lumber of 2 inches nominal or greater size but less than 5 inches nominal 
size in least dimension.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. 
Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide 
for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber: DOC  PS 20 and applicable rules of grading agencies indicated. If no grading agency 
is indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Dress lumber, S4S, unless otherwise indicated.
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B. Maximum Moisture Content of Lumber: 15 percent for 2-inch nominal thickness or less, 19 
percent for more than 2-inch nominal thickness unless otherwise indicated.

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS

A. Preservative Treatment by Pressure Process: AWPA  U1; Use  Category  UC2[  for interior 
construction not in contact with ground, Use  Category  UC3b for exterior construction not in 
contact with ground, and Use  Category  UC4a for items in contact with ground].

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates.

2. For exposed items indicated to receive a stained or natural finish, chemical formulations 
shall not require incising, contain colorants, bleed through, or otherwise adversely affect 
finishes.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review.

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of 
each piece.

D. Application: Treat all miscellaneous carpentry unless otherwise indicated. 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, furring, and similar concealed members in contact with 
masonry or concrete.

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls.

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 
unexcavated areas.

5. Wood floor plates that are installed over concrete slabs-on-grade.

2.3 MISCELLANEOUS LUMBER

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.
2. Nailers.

B. Dimension Lumber Items: Construction or No.  2 grade lumber of the following species:

1. Hem-fir (north); NLGA.
2. Mixed southern pine or southern pine; SPIB.
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3. Spruce-pine-fir; NLGA.
4. Northern species; NLGA.

C. For blocking not used for attachment of other construction, Utility, Stud, or No.  3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose.

D. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work.

E. Provide one of following at all wall-mounted items locations, unless otherwise indicated:

1. Solid Wood Backing:  Minimum 3/4 inch thick by 6 inches wide solid wood (southern 
pine).

2. Flexible Wood Backing Plate:  "Danback" as manufactured by ClarkDietrich Building 
Systems.

3. Flat Strap and Backing Plate:  Steel sheet in length and width indicated.

a. Minimum Base Metal Thickness:  0.0296 inch.

4. At following locations provide minimum solid wood, two inches by 6 inches 
backing/blocking.  Provide additional thickness and width as required by indicated 
loading requirements. See Drawings for mounting details and additional requirements.

a. Grab bars.
b. Wall-mounted handrails.
c. Wall-mounted upper cabinets.
d. Toilet partitions.
e. Wall-mounted TVs.
f. Baby changing stations.
g. Wall-mounted microwaves.
h. Hand dryers.

2.4 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners  with hot-dip zinc coating 
complying with ASTM  A153/A153M.

B. Nails, Brads, and Staples: ASTM F1667.

C. Screws for Fastening to Metal Framing: ASTM  C1002, length as recommended by screw 
manufacturer for material being fastened.

D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70.
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E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES  AC193 or ICC-ES  AC308 as appropriate for the 
substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, 
Class Fe/Zn 5.

2.5 METAL FRAMING ANCHORS

A. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 
G60 coating designation.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated.

B. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry accurately to other construction. Locate nailers, blocking, and similar supports to 
comply with requirements for attaching other construction.

C. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole.

D. Do not splice structural members between supports unless otherwise indicated.

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim.

F. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement.

G. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following:

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and 
Two-Family Dwellings.

3. ICC-ES evaluation report for fastener.
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H. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated.

3.2 INSTALLATION OF WOOD BLOCKING AND NAILER

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other 
work involved.

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated.

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness 
of finish material. Remove temporary grounds when no longer required.

3.3 PROTECTION

A. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough 
carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by 
spraying to comply with EPA-registered label.

END OF SECTION
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SECTION 061600 - SHEATHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Wall sheathing.
2. Roof sheathing.

B. Related Requirements:

1. Section  061053 "Miscellaneous Rough Carpentry" for plywood backing panels.
2. Section 072100 "Thermal Insulation" for rigid cavity wall insulation that forms exterior 

wall (building) air barrier.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 
Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 
Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PANEL PRODUCTS

A. Thickness: As needed to comply with requirements specified, but not less than thickness 
indicated.

B. Factory mark panels to indicate compliance with applicable standard.
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2.2 WALL SHEATHING

A. Plywood Sheathing: , Exterior, Structural  I sheathing.
1. Span Rating: Not less than 16/0.
2. Nominal Thickness: Not less than 1/2 inch .

B. Glass-Mat Gypsum Sheathing: ASTM  C 1177/1177M.
1. Products: Subject to compliance with requirements, provide one of the following:

a. CertainTeed Corporation; GlasRoc.
b. Continental Building Products; WDfz.
c. Georgia-Pacific Building Products; Dens-Glass.
d. National Gypsum Company; Gold Bond eXP Extended Exposure Sheathing.
e. United States Gypsum Co.; Securock.

2. Type and Thickness: Regular, 1/2 inch  thick.
3. Size: 48 by 96 inches  for vertical installation.

2.3 ROOF SHEATHING

A. Plywood Sheathing: , Exterior, Structural  I sheathing.

1. Span Rating: Not less than 24/0.
2. Nominal Thickness: Not less than 15/32 inch .

B. Oriented-Strand-Board Sheathing: DOC  PS  2, Exposure  1, Structural  I  sheathing.

1. Span Rating: Not less than 24/0.
2. Nominal Thickness: Not less than 15/32 inch .

2.4 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.

1. For wall sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM  A  153/A  153M.

B. Nails, Brads, and Staples: ASTM  F 1667.

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70.

D. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM  C 954, 
except with wafer heads and reamer wings, length as recommended by screw manufacturer for 
material being fastened.

E. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in 
length recommended by sheathing manufacturer for thickness of sheathing to be attached.
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1. For steel framing less than 0.0329 inch thick, use screws that comply with 
ASTM C 1002.

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 
ASTM C 954.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three support members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code.
2. ICC-ES evaluation report for fastener.

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so these 
materials are installed in sequence and manner that prevent exterior moisture from passing 
through completed assembly.

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements.

F. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast.

3.2 WOOD STRUCTURAL PANEL INSTALLATION

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated.

B. Fastening Methods: Fasten panels as indicated below:

1. Wall Sheathing:

a. Screw to cold-formed metal framing.
b. Space panels 1/8 inch apart at edges and ends.

3.3 GYPSUM SHEATHING INSTALLATION

A. Comply with GA-253 and with manufacturer's written instructions.
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1. Fasten gypsum sheathing to cold-formed metal framing with screws.
2. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural 

elements.
3. Install panels with a 1/4-inch gap where they abut masonry or similar materials that 

might retain moisture, to prevent wicking.

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.

C. Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those 
of adjacent panels. Attach at perimeter and within field of panel to each stud.
1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from 

edges and ends of panels.
2. For sheathing under stucco cladding, panels may be initially tacked in place with screws 

if overlying self-furring metal lath is screw-attached through sheathing to studs 
immediately after sheathing is installed.

END OF SECTION
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SECTION 074113.13 - FORMED METAL ROOF PANELS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Corrugated-profile, exposed-fastener metal roof panels.
2. Underlayment.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, metal 
panel manufacturer's representative, structural-support Installer, and installers whose 
work interfaces with or affects metal panels, including installers of roof accessories and 
roof-mounted equipment.

2. Review and finalize construction schedule and verify availability of materials, Installer's 
personnel, equipment, and facilities needed to make progress and avoid delays.

3. Review methods and procedures related to metal panel installation, including 
manufacturer's written instructions.

4. Examine support conditions for compliance with requirements, including alignment 
between and attachment to structural members.

5. Review structural loading limitations of supporting structure during and after roofing.
6. Review flashings, special details, drainage, penetrations, equipment curbs, and condition 

of other construction that affect metal panels.
7. Review governing regulations and requirements for insurance, certificates, and tests and 

inspections if applicable.
8. Review temporary protection requirements for metal panel systems during and after 

installation.
9. Review procedures for repair of metal panels damaged after installation.
10. Document proceedings, including corrective measures and actions required, and furnish 

copy of record to each participant.

1.3 ACTION SUBMITTALS

A. Product Data:

1. For formed metal roof panels. Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes for each type of panel 
and accessory.

B. Shop Drawings:
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1. Include fabrication and installation layouts of metal panels; details of edge conditions, 
joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures, 
and accessories; and special details.

2. Accessories: Include details of flashing, trim, and anchorage systems, at a scale of not 
less than 1-1/2 inches per 12 inches.

C. Samples for Initial Selection: Manufacturer's standard color charts, showing full range of 
available colors for each type of exposed finish.

1. Include similar Samples of trim and accessories involving color selection.

D. Samples for Verification: Actual sample of finished products for each type of exposed finish for 
metal panels, clips, fasteners, closures, and other metal panel accessories.

1. Size: Manufacturers' standard size.

E. Sustainable Design Submittals:

1. Product Test Reports: For roof materials, documentation indicating that roof materials 
comply with Solar Reflectance Index requirements.

1.4 INFORMATIONAL SUBMITTALS

A. Certificates for portable roll-forming equipment.

B. Product Test Reports: For formed metal roof panels, for tests performed by a qualified testing 
agency.

C. Field quality-control reports.

D. Qualification Statements: For roof installers.

E. Sample warranties.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For metal panels.

1.6 QUALITY ASSURANCE

A. Roof Installer Qualifications: Entity that employs a supervisor who is an NRCA ProCertified 
Roofing Foreman or installers who are NRCA ProCertified Metal Panel Roof Systems Installers 
.

B. Portable Roll-Forming Equipment Certification: UL-certified, portable roll-forming equipment 
capable of producing metal panels warranted by manufacturer to be the same as factory-formed 
products. Maintain UL certification of portable roll-forming equipment for duration of Work.
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1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or 
deformed. Package metal panels for protection during transportation and handling.

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and 
surface damage.

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and 
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of 
water. Do not store metal panels in contact with other materials that might cause staining, 
denting, or other surface damage.

D. Retain strippable protective covering on metal panels during installation.

1.8 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal panels to be performed in accordance with manufacturers' 
written installation instructions and warranty requirements.

1.9 COORDINATION

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided.

1.10 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of metal panel systems 
that fail in materials or workmanship within specified warranty period.

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

a. Structural failures, including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.

2. Warranty Period: Two years from date of Substantial Completion.

B. Special Warranty on Panel Finishes: Manufacturer agrees to repair finish or replace metal 
panels that show evidence of deterioration of factory-applied finishes within specified warranty 
period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested in accordance with ASTM 
D2244.
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b. Chalking in excess of a No. 8 rating when tested in accordance with ASTM 
D4214.

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 20 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 
following loads, based on testing in accordance with ASTM E1592:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/240  of the span.

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested in accordance with 
ASTM E1680 or ASTM E283/E283M at the following test-pressure difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft..

C. Water Penetration under Static Pressure: No water penetration when tested in accordance with 
ASTM E1646 or ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: [2.86 lbf/sq. ft.] [6.24 lbf/sq. ft.].

D. Watertightness: No water penetration when tested in accordance with ASTM E2140 for 
hydrostatic-head resistance.

E. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for 
wind-uplift-resistance class indicated.

1. Uplift Rating: UL 90.

F. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 EXPOSED-FASTENER METAL ROOF PANELS, GENERAL

A. Provide factory-formed metal roof panels designed to be installed by lapping side edges of 
adjacent panels and mechanically attaching panels to supports using exposed fasteners. Include 
accessories required for weathertight installation.
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2.3 CORRUGATED-PROFILE, EXPOSED-FASTENER METAL ROOF PANELS

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

1. AEP Span a brand of ASC Profiles LLC, a part of BlueScope.
2. Arconic.
3. Berridge Manufacturing Company.
4. CENTRIA, a Nucor Brand.
5. Elevate; Holcim Building Envelope.
6. Fabral; a brand of OmniMax International.
7. Firestone Metal Products.
8. Flexospan Steel Buildings, Inc.
9. MBCI; Cornerstone Building Brands.
10. McElroy Metal, Inc.
11. Metal Sales Manufacturing Corporation.
12. Morin - A Kingspan Group Company.
13. Union Corrugating Company.
14. Or approved equal.

B. Panels: Formed with alternating curved ribs.

1. Basis-of-Design Product: Multi-Cor Corrugated Panels by McElroy Metal.

2. Structural Support: Over open framing.
3. Material: Aluminum Stainless steel Copper.
4. Rib Spacing: 2.67 inches Insert dimension o.c. across width of panel.
5. Panel Coverage: 35.5 inches.
6. Panel Height: 0.875 inch.
7. Fasteners: Manufacturer's standard screw fasteners.

2.4 UNDERLAYMENT

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet 
underlayment, a minimum of 30 mils thick, specifically designed to withstand high metal 
temperatures beneath metal roofing. Provide primer when recommended by underlayment 
manufacturer.

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

a. ATAS International, Inc.
b. Carlisle WIP Products; a brand of Carlisle Construction Materials.
c. GCP Applied Technologies Inc.
d. Henry Company; a Carlisle company.
e. Owens Corning.
f. Polyglass U.S.A., Inc.
g. Protecto Wrap Company.
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h. SDP Advanced Polymer Products Inc.
i. Or approved equal.

2. Thermal Stability: Stable after testing at 220 deg F; ASTM D1970/D1970M.
3. Low-Temperature Flexibility: Passes after testing at minus 20 deg F; ASTM 

D1970/D1970M.

B. Slip Sheet: Manufacturer's recommended slip sheet, of type required for application.

2.5 PANEL MATERIALS

A. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with minimum 
ASTM A653/A653M, G90 coating designation, or aluminum-zinc alloy-coated steel sheet 
complying with minimum ASTM A792/A792M, Class AZ50 coating designation; structural 
quality. Sheet prepainted by coil-coating process to comply with ASTM A755/A755M.

1. Nominal Thickness: 0.052 inch.

2.6 MISCELLANEOUS MATERIALS

A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel 
sheet, minimum ASTM A653/A653M, G90 hot-dip galvanized coating designation or ASTM 
A792/A792M, Class AZ50 aluminum-zinc-alloy coating designation unless otherwise 
indicated. Provide manufacturer's standard sections as required for support and alignment of 
metal panel system.

B. Panel Accessories: Provide components required for a complete, weathertight panel system, 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal panels unless 
otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal panels.
2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer.
3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure strips; cut or 
premolded to match metal panel profile. Provide closure strips where indicated or 
necessary to ensure weathertight construction.

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 
required to seal against weather and to provide finished appearance. Locations include, but are 
not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish 
flashing and trim with same finish system as adjacent metal panels.

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal panels by means of plastic caps or factory-applied 
coating. Provide EPDM or PVC sealing washers for exposed fasteners.
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E. Panel Sealants: Provide sealant types recommended by manufacturer that are compatible with 
panel materials, are nonstaining, and do not damage panel finish.

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch wide and 1/8 inch thick.

2. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type, grade, 
class, and use classifications required to seal joints in metal panels and remain 
weathertight; and as recommended in writing by metal panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

2.7 FABRICATION

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard 
procedures and processes, as necessary to fulfill indicated performance requirements 
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements.

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate in 
accordance with equipment manufacturer's written instructions and to comply with details 
shown.

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel.

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 
movements.

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations that apply to design, dimensions, metal, and other characteristics of item 
indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 
and tool marks and that are true to line and levels indicated, with exposed edges folded 
back to form hems.

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with 
flat-lock seams. Tin edges to be seamed, form seams, and solder.

3. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate sealant 
and to comply with manufacturer's recommendations.

2.8 FINISHES

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

FORMED METAL ROOF PANELS 074113.13 -  7



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples. Noticeable variations 
in same piece are unacceptable. Variations in appearance of other components are acceptable if 
they are within range of approved Samples and are assembled or installed to minimize contrast.

C. Steel Panels and Accessories:

1. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat; 
with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat.

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored 
acrylic or polyester backer finish consisting of prime coat and wash coat with a minimum 
total dry film thickness of 0.5 mil.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal panel supports, and other conditions affecting 
performance of the Work.

1. Examine primary and secondary roof framing to verify that rafters, purlins, angles, 
channels, and other structural panel support members and anchorages have been installed 
within alignment tolerances required by metal roof panel manufacturer.

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances required by metal roof panel 
manufacturer.

a. Verify that air- or water-resistive barriers have been installed over sheathing or 
backing substrate to prevent air infiltration or water penetration.

B. Examine roughing-in for components and systems penetrating metal panels to verify actual 
locations of penetrations relative to seam locations of metal panels before installation.

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

3.2 PREPARATION

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support 
members and anchorages in accordance with ASTM C754 and metal panel manufacturer's 
written recommendations.
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3.3 INSTALLATION OF UNDERLAYMENT

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with 
temperature restrictions of underlayment manufacturer for installation. Apply at locations 
indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less 
than 6 inches staggered 24 inches between courses. Overlap side edges not less than 3-1/2 
inches. Roll laps with roller. Cover underlayment within 14 days.

1. Apply over the entire roof surface.

B. Slip Sheet: Apply slip sheet over underlayment before installing metal roof panels.

C. Flashings: Install flashings to cover underlayment to comply with requirements specified in 
Section 076200 "Sheet Metal Flashing and Trim."

3.4 INSTALLATION OF METAL ROOF PANELS

A. Install metal panels in accordance with manufacturer's written instructions in orientation, sizes, 
and locations indicated. Anchor metal panels and other components of the Work securely in 
place, with provisions for thermal and structural movement.

1. Shim or otherwise plumb substrates receiving metal panels.
2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. 

Do not begin installation until air- or water-resistive barriers and flashings that are 
concealed by metal panels are installed.

3. Install screw fasteners in predrilled holes.
4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Install flashing and trim as metal panel Work proceeds.
6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices 

and end laps to avoid a four-panel lap splice condition.
7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. 

Fasten flashings and trim around openings and similar elements with self-tapping screws.
8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

B. Fasteners:

1. Steel Panels: Use stainless steel fasteners for surfaces exposed to exterior; use 
galvanized-steel fasteners for surfaces exposed to interior.

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action as recommended in writing by metal panel manufacturer.

D. Exposed-Fastener, Metal Roof Panels: Fasten metal panels to supports with fasteners at each 
lapped joint at location and spacing recommended by manufacturer.

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to line for 
neat and weathertight enclosure.
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2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side 
of metal panels.

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use 
proper tools to obtain controlled uniform compression for positive seal without rupture of 
washer.

4. Install screw fasteners with power tools having controlled torque adjusted to compress 
washer tightly without damage to washer, screw threads, or panels. Install screws in 
predrilled holes.

5. Flash and seal panels with weather closures at perimeter of all openings.
6. Watertight Installation:

a. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, 
using sealant or tape as recommend by manufacturer on side laps of nesting-type 
panels and elsewhere as needed to make panels watertight.

b. Provide sealant or tape between panels and protruding equipment, vents, and 
accessories.

c. At panel splices, nest panels with minimum 6-inch end lap, sealed with sealant and 
fastened together by interlocking clamping plates.

E. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components.

1. Install components required for a complete metal panel system, including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 
Provide types indicated by metal panel manufacturer; or, if not indicated, provide types 
recommended in writing by metal panel manufacturer.

F. Flashing and Trim: Comply with performance requirements and manufacturer's written 
installation instructions. Provide concealed fasteners where possible, and set units true to line 
and level. Install work with laps, joints, and seams that are permanently watertight.

1. Install exposed flashing and trim that are without buckling and tool marks, and that are 
true to line and levels indicated, with exposed edges folded back to form hems. Install 
sheet metal flashing and trim to fit substrates and achieve waterproof performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 ft., with no joints allowed within 24 inches of 
corner or intersection. Where lapped expansion provisions cannot be used or would not 
be sufficiently waterproof, form expansion joints of intermeshing hooked flanges, not 
less than 1 inch deep, filled with mastic sealant (concealed within joints).

G. Pipe and Conduit Penetrations: Fasten and seal to metal roof panels as recommended by 
manufacturer.

3.5 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4 inch 
in 20 ft. on slope and location lines and within 1/8-inch offset of adjoining faces and of 
alignment of matching profiles.

FORMED METAL ROOF PANELS 074113.13 - 10
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3.6 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect completed metal panel installation, including accessories. Report results in writing.

B. Remove and replace applications where tests and inspections indicate that they do not comply 
with specified requirements.

C. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements.

D. Prepare test and inspection reports.

3.7 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions. On 
completion of metal panel installation, clean finished surfaces as recommended by metal panel 
manufacturer. Maintain in a clean condition during construction.

B. Replace metal panels that have been damaged or have deteriorated beyond successful repair by 
finish touchup or similar minor repair procedures.

END OF SECTION
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SECTION 087100 – DOOR HARDWARE 

PART 1 - GENERAL 

1.1 Refer to "General and Special Conditions", and "Instructions to Bidders", Division 1 of  

Specif ications. Requirements of  these Sections and the project drawings shall govern work in this 
section. 

1.2 Summary: 

A. Section Includes: 

1. Furnish all items of  Finish Hardware specif ied, scheduled, shown or required herein except 
those items specif ically excluded f rom this section of  the specif ication.  

B. Related work: 

1. Division 1 – General Requirements 
2. Division 6 – Rough Carpentry 

3. Division 6 – Finish Carpentry: Installation of  Finish Hardware 
4. Division 8 – Steel Doors and Frames 

C. Specif ic Omissions:  Hardware for the following is specif ied or indicated elsewhere, unless 

specif ically listed in the hardware sets: 

1. Cabinet Hardware 
2. Signs 

3. Access doors and panels 

1.3 Submittals:   

A. Hardware Schedule 

1. Submit number of  Hardware Schedules as directed in Division 1. 
2. Follow guidelines established in Door & Hardware Institute Handbook (DHI) Sequence and 

Format for the Hardware Schedule unless noted otherwise.  

3. Schedule will include the following: 
a. Door Index including opening numbers and the assigned Finish Hardware set.  
b. Preface sheet listing category only and manufacturer's names of  items being 

furnished as follows: 

 

CATEGORY SPECIFIED SCHEDULED 

Hinges Manufacturer A Manufacturer B 

Lock sets Manufacturer X Manufacturer X 

Kick Plates Open Manufacturer Z 

 
c. Hardware Locations: Refer to Article 3.1.B.2 Locations. 
d. Opening Description: Single or pair, number, room locations, hand, active leaf, 

degree of  swing, size, door material, f rame material, and UL listing.  
e. Hardware Description: Quantity, category, product number, fasteners, and f inish.  
f. Headings that refer to the specif ied Hardware Set Numbers.  
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g. Scheduling Sequence shown in Hardware Sets. 
h. Product data of  each hardware item, and shop drawings where required, for special 

conditions and specialty hardware. 
i. Electrif ied Hardware system operation description. 
j. "Vertical" scheduling format only. "Horizontal" schedules will be returned "Not 

Approved." 
k. Typed Copy. 
l. Double-Spacing. 

m. 8-1/2 x 11 inch sheets 
n. U.S. Standard Finish symbols or BHMA Finish symbols.  

B. Product Data: 

1. Submit, in booklet form Manufacturers Catalog cut sheets of  scheduled hardware. 
2. Submit product data with hardware schedule. 

C. Key Schedule: 

1. Submit detailed schedule indicating clearly how the Owner's f inal keying instructions have 
been followed. 

2. Submit as a separate schedule. 

D. Samples: 

1. Prior to submittal of  the f inal hardware schedule and prior to f inal ordering of  f inish 
hardware, submit one sample, if  required, of  each type of  exposed hardware unit, f inished 

as required and tagged with full description for coordination with schedule.  
2. Samples will be returned to the supplier. Units, which are acceptable and remain 

undamaged through submittal, review and f ield comparison procedures, may, af ter f inal 

check of  operation, be used in the work, within limitations of  keying coordination 
requirements. 

E. Operations and Maintenance Manuals 

1. Provide operations and maintenance manuals for each type of  door hardware. 

1.4 Quality Assurance 

A. Requirements of  Regulatory Agencies: 

1. Furnish f inish hardware to comply with the requirements of  laws, codes, ordinances, and 
regulations of  the governmental authorities having jurisdiction where such requirements  
exceed the requirements of  the Specif ications. 

2. Furnish f inish hardware to comply with the requirements of  the regulations for public 
building accommodations for physically handicapped persons of  the governmental 
authority having jurisdiction and to comply with Americans with Disabilities Act.  

3. Provide hardware for f ire rated openings in compliance with NFPA 80 and state and local 
building code requirements. Provide only hardware that has been tested and listed by UL 
for types and sizes of  doors required and complies with requirements of  door and door 

f rame labels.  

B. Supplier: 

1. Mechanical Hardware 
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a. Shall be an established f irm dealing in contract builders’ hardware.  He must have 
adequate inventory, qualif ied personnel on staf f  and be located within 100 miles of  

the project. The distributor must be a factory-authorized dealer for all materials  
required.  The supplier shall be or have in employment an Architectural Hardware 
Consultant (AHC). 

C. Installer Qualif ications:  

1. Qualif ied tradesmen, skilled in application of  commercial grade hardware with record of  
successful in-service performance for installing door hardware similar in quantity, type, and 

quality to that indicated for this Project. 

D. Pre-installation Meeting:  

1. Before hardware installation, General Contractor/Construction Manager will request a 

hardware installation meeting be conducted on the installation of  hardware; specif ically that 
of  locksets, closers, exit devices, overhead stops and coordinators.  Manufacturer's 
representatives of  the above products, in conjunction with the hardware supplier for the 

project, shall conduct the meeting.  Meeting to be held at job site and attended by installers 
of  hardware for aluminum, hollow metal and wood doors.  Meeting to address proper 
coordination and installation of  hardware, per f inish hardware schedule for this specific 

project, by using installation manuals, hardware schedule, templates, physical product 
samples and installation videos. 

E. Manufacturer: 

1. Obtain each type of  hardware (latch and locksets, hinges, closers, etc.) f rom a single 
manufacturer, although several may be indicated as of fering products complying with 
requirements. 

2. Provide electrif ied door hardware f rom same manufacturer as mechanical door hardware,  
unless otherwise indicated. 

1.5 Product Delivery, Storage, and Handling: 

A. Inventory door hardware on receipt. 

B. Label each item of  hardware with the appropriate door number and Hardware Schedule heading 
number, and deliver to the installer so designated by the contractor.  

C. Provide secure lock-up for door hardware delivered to Project site. 

1.6 Warranties: 

A. Refer to Division 1 for warranty requirements. 

B. During the warranty period, replace defective work, including labor, materials and other costs 
incidental to the work. Replace work found to be defective as def ined in the General Conditions. 

1.7 Maintenance and Service: 

A. Furnish a complete set of  specialized tools for the Owner’s continued adjustment, maintenance, 
and removal/replacement of  door hardware. 
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PART 2 - PRODUCT 

2.1 Manufacturers: 

A. Furnish each category with the products of  only one manufacturer unless specif ied otherwise; 
this requirement is mandatory whether various manufacturers are listed or not.  

B. Provide the products of  manufacturer designated or if  more than one manufacturer is listed, the 

comparable product of  one of  the other manufacturers listed. Where only one manufacturer or 
product is listed, it is understood that this is the owner’s Building Standard and "no substitution" 
is allowed. 

C. The f irst manufacture listed for each product is the manufacture used in the hardware sets.  

2.2 Materials: 

A. Screws and Fasteners: 

1. Furnish fasteners of  the proper type, size, quantity and f inish.  Use machine screws and 
expansion shields for attaching hardware to concrete or masonry, and wall grip inserts at 
hollow wall construction. Furnish machine screws for attachment to reinforced hollow metal 

doors and f rames and reinforced aluminum doors and f rames. Furnish full thread wood 
screws for attachment to solid wood doors and f rames. "TEK" type screws are not 
acceptable. 

2. Sex bolts will not be permitted on reinforced metal doors or wood doors where blocking is 
specif ied. 

B. Hinges:  

1. Quantity:  Provide the following, unless otherwise indicated:  
a. Two Hinges:  For doors with heights up to 60 inches (1524 mm). 
b. Three Hinges:  For doors with heights 61 to 90 inches (1549 to 2286 mm). 

c. Four Hinges:  For doors with heights 91 to 120 inches (2311 to 3048 mm). 
d. For doors with heights more than 120 inches (3048 mm), provide 4 hinges, plus 1 

hinge for every 30 inches (750 mm) of  door height greater than 120 inches (3048 

mm). 
2. Hinge Sizes:  Provide the following, unless otherwise indicated:  

a. 4-1/2 inches high:  For all doors with widths of  36 inches or less.  

b. 5 inches high:  For all doors with widths greater than 36 inches.  
3. Hinge Base Metal Thickness:  Provide the following, unless otherwise indicated:  

a. Medium Weight Doors with Medium Frequency:  0.134 inches thick.  

b. Heavy Weight Doors with High Frequency:  0.180 inches thick.  
4. Hinge Base Metal:  Unless otherwise indicated, provide the following:  

a. Exterior Hinges:  Stainless steel, with stainless-steel pin. 

b. Interior Hinges:  Steel, with steel pin. 
c. Hinges for Fire-Rated Assemblies:  Steel, with steel pin. 

5. Hinge Options:  Where indicated in door hardware sets or on Drawings:  

a. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a 
groove in hinge pin, prevents removal of  pin while door is closed; for out-swinging 
exterior doors and out-swinging corridor doors with locks. 

b. Corners:  Square. 
c. Width of  Hinges:  Shall be suf f icient to clear all trim. 

6. Fasteners:  Provide Phillips f lat-head screws comply with the following:: 
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a. Machine Screws:  For metal doors and f rames.  Install into drilled and tapped holes. 
b. Wood Screws:  For wood doors and f rames. 

c. Threaded-to-the-Head Wood Screws:  For f ire-rated wood doors. 
d. Finish screw heads to match surface of  hinges. 

7. Manufacturers: 

a. Ives; an Allegion Company (IVE). 
b. Hager Companies (HAG). 
c. Stanley; a Stanley Black and Decker Company (STA). 

d. McKinney; an Assa Abloy Company (MCK). 

C. Locks and Latches:  

1.  Mortise Locks: 

a. All Mortise Locks shall be designed to meet BHMA A156.13, Grade 1 test standards 
and certif ied by an independent testing laboratory.   

b. Locksets shall be manufactured f rom heavy gauge steel, minimum lockcase 

thickness 1/8”, containing components of  steel with a zinc dichromate plating for 
corrosion resistance. 

c. Locks are to have a standard 2 ¾” backset with a full ¾” throw two -piece stainless 

steel mechanical anti-f riction latchbolt.  Deadbolt shall be a full 1” throw, constructed 
of  stainless steel. 

d. Lockcase shall be easily handed without chassis disassembly by removing handing 

screw on lockcase and installing in opposite location on reverse side.  Changing of  
door hand bevel f rom standard to reverse hand shall be done by removing the 
lockcase scalp plate, and pulling and rotating the latchbolt 180 degrees.  

e. Lock trim shall be through-bolted to the door to assure correct alignment and proper 
operation.  Lever trim shall have external spring cage mechanism to assist in support 
of  the lever weight. 

f. Provide strikes with extended lips where required to protect trim f rom being marred 
by latch bolt. Provide strike lips that do not project more than 1/8" beyond door f rame 
trim at single doors and have 7/8" lip to center at pairs of  1-3/4" doors. 

g. Manufacturers: 
1) Schlage; an Allegion Company, L9000 series (SCH). 

h. Lockset Trim: 

1) Schlage, 06A 

D. Surface Door Closers:   

1. All Surface Door Closers shall be designed to meet BHMA A156.4, Grade 1 test standards 

and certif ied by an independent testing laboratory.   
2. Door closers shall have fully hydraulic, full rack and pinion action with a high strength cast 

iron cylinder.  Cylinder body shall be 1 ½” in diameter, and double heat treated pinion shall 

be 11/16” in diameter with double D slab drive arm connection.  
3. Hydraulic f luid shall be of  a type requiring no seasonal closer adjustment for temperatures 

ranging f rom 120 degrees F to –30 degrees F. 

4. Spring power shall be continuously adjustable over the full range of  closer sizes, and allow 
for reduced opening force for the physically handicapped.  Hydraulic regulation shall be by 
tamper-proof , non-critical valves.  Closers shall have separate adjustment for latch speed, 

general speed, and backcheck. 
5. All closers shall have solid forged steel main arms (and forged forearms for parallel arm 

closers). 

6. All surface mounted mechanical closers shall be certif ied to exceed ten million 
(10,000,000) full load cycles by a recognized independent testing laboratory.  

7. Closers will have Powder coating f inish certif ied to exceed 100 hours salt spray testing by 

ETL, an independent testing laboratory used by BHMA for ANSI certif ication.  
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8. Refer to door and f rame details and furnish accessories such as drop plates, panel 
adapters, spacers and supports as required to correctly install door closers. State degree 

of  door swing in the hardware schedule. 
9. Provide type of  arm required for closer to be located on non-public side of  door, unless 

otherwise indicated. 

10.  Manufacturers: 
a. LCN; an Allegion Company, 4040XP series (LCN). 

E. Door Trim: 

1. Push Plates: 6 x 16 x .050 inches.  If  stile widths will not accept 6”, provide stile width less 
2”. 

2. Pull Plates: 4 x 16 x .050 inches.  10” center. 

3. Manufacturers:   
a. Ives; an Allegion Company, series as listed in sets (IVE). 
b. Equal products f rom any member of  B.H.M.A.  

F. Protection Plates: 

1. Kick Plates: 
a. Furnish beveled on 4 edges, countersink fasteners, .050” thick x 10" high x 1-1/2" 

less door width for the push side on single doors and 1” less door width for the pull 
side on single doors and push or pull side on pairs.  

2. Manufacturers: 

a. Ives; an Allegion Company, 8400 series and 8402 series for rated openings for 
plates over 16” high (IVE). 

b. Equal products of  any B.H.M.A. manufacturer. 

G. Door Stops: 

1. Wall Bumpers: 
a. Cast, approximately 2-1/2 inch diameter, convex or concave rubber center,  

concealed fasteners. 
1) Ives; an Allegion Company, WS402CVX (IVE).  
2) Equal products of  any B.H.M.A. manufacturer.  

H. Thresholds and Gasketing: 

1. Thresholds: 
a. 1/2" high - 5" wide.   Cope at jambs. 

b. Furnish full wall opening width when f rames are recessed. 
c. Cope in f ront of  mullions if  thresholds project beyond door faces.  
d. Furnish with non-ferrous Stainless Steel Screws and Lead Anchors. 

1) Zero; an Allegion company, series as listed in sets (ZER). 
2) Equals by National Guard Products or Reese 

2. Door Sweeps: 

a. Surface Sweeps: 
1) Zero; an Allegion company, series as listed in sets (ZER). 
2) Equals by National Guard Products or Reese 

3. Perimeter Gasketing: 
a. Apply to head and jamb stops. 
b. Solid Bar stock all sides 

1) Zero; an Allegion company, series as listed in sets (ZER). 
2) Equals by National Guard Products or Reese 
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I. Miscellaneous Hardware: 

1. Silencers: 

a. Provide silencers for all interior doors without gasketing.  
1) Ives; an Allegion Company, SR series (IVE). 
2) Equal product of  any BHMA manufacturer 

2. Drip Caps 
a. Size drip cap: Door width plus 4” 

1) Zero; an Allegion company, series as listed in sets (ZER). 

2) Equals by National Guard Products or Reese 
3) Equal products of  any BHMA manufacturer. 

J. Furnish items not categorized in the above descriptions but specif ied by manufacturer’s names 

in Hardware Sets. 

2.3 Finishes: 

A. Generally, Dull Chrome, US10 / BHMA 612.  Provide f inish for each item as indicated in sets.  

2.4 Cylinders and Keying:  

A. All cylinders for this project will be supplied by one supplier regardless of  door type and location. 

B. The Finish Hardware supplier will meet with Architect and/or Owner to f inalize keying 

requirements and obtain keying instructions in writing.  

C. Provide a cylinder for all hardware components capable of  being locked.  

D. Provide cylinders master and grand master keyed to existing Marshall Best system according to 

Owner's instructions.  

E. Provide cylinders with construction cores or keying for use during the construction period.  When 
so directed, and in the presence of  the Owner's security department or representative, convert 

construction cores or keying to the f inal system. 

F. When performing changeover f rom construction key system to f inal key system deliver to the 
Architect or Owner’s Representative the following  cut keys: 

1. 25 each  Temporary construction Operating keys. 
2.   2 each  Temporary construction Control Keys. 
3.   2 each  Control Keys. 

4.   2 each  Great Grand/Grand Master Keys. 
5.   4 each  Master/Sub Master keys per group. 
6.   2 each  Keys per cylinder. 

2.5 Templates and Hardware Location: 

A. Furnish hardware made to template.  Supply required templates and hardware locations to the 
door and f rame manufacturers. 

B. Furnish metal template to f rame/door supplier for continuous hinge.  
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PART 3 - EXECUTION 

3.1 Installation 

A. General: 

1. Install hardware according to manufacturer’s installations and template dimensions. Attach 
all items of  f inish hardware to doors, f rames, walls, etc. with fasteners furnished and 

required by the manufacture of  the item. 
2. Provide blocking/reinforcement for all wall mounted Hardware. 
3. Reinforced hollow metal doors and f rames and reinforced aluminum door and f rames will 

be drilled and tapped for machine screws. 
4. Install weather-strip gasket prior to parallel arm closer bracket, rim exit device or any stop 

mounted hardware. Gasket to provide a continuous seal around perimeter of  door opening.  

Allow for gasket when installing f inish hardware. Door closers will require special 
templating. Exit devices will require adjustment in backset.  

5. Door closers shall be templated to allow doors widest opening possible with surrounding 

wall conf iguration. 
 

B. Locations: 

1. Dimensions are f rom f inish f loor to center line of  items. 
2. Include this list in Hardware Schedule. 

 

CATEGORY  DIMENSION 
 
Hinges  Door Manufacturer's Standard 

Levers  Door Manufacturer's Standard 
Push Plates  50" Centerline of  Plate 
Pull Plates  50" Centerline of  Pull 

C. Final Adjustment: 

1. The general contractor shall provide the services of  a representative to inspect material 
furnished and its installation and adjustment, and to instruct the Owner's personnel in 

adjustment, care and maintenance of  hardware. 
2. Locksets, closers and exit devices shall be inspected by the factory representative to insure 

correct installation and proper adjustment in operation. The manufacturer's representative 

shall prepare a written report stating compliance, and also recording locations and kinds of 
non-compliance.  The original report shall be forwarded to the Architect with copies to the 
Contractor, hardware supplier, hardware installer and building owner.  

D. Technical and Warranty Information:  

1. At the completion of  the project, the technical and warranty information coalesced and kept 
on f ile by the General Contractor/Construction Manager shall be given to the Owner or 

Owner’s Agent. In addition to both the technical and warranty information, all  factory order 
acknowledgement numbers supplied to the General Contractor/Construction Manager 
during the construction period shall be given to the Owner or Owner’s Agent. The warranty 

information and factory order acknowledgement numbers shall serve to bo th expedite and 
properly execute any warranty work that may be required on the various hardware items 
supplied on the project. 
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3.2 Hardware Sets: 
 

 
 

Hardware Group No. 01 

For use on mark/door #(s):   
A101A A101B     

   

Provide each SGL door(s) with the following:       
Qty Description Catalog Number Finish Mfr 

3 EA  HINGE 5BB1 4.5 X 4.5 NRP 612 IVE 
1 EA  STOREROOM 

W/DEADBOLT 

L9480BDC 06A L583-363 612 SCH 

1 EA  PERMANENT CORE MBS-IC7 606 MAR 
1 EA  SURFACE CLOSER 4040XP SCUSH 691 LCN 

1 EA  KICK PLATE 8400 10" X 1 1/2" LDW B4E  CS 612 IVE 
1 EA  DRIP CAP 142G 612 ZER 
1 SET  SEAL 328G 612 ZER 

1 EA  DOOR SWEEP 8198G 612 ZER 
1 EA  THRESHOLD 655B 612 ZER 

 
 

END OF SECTION 
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SECTION 099600.99 - HIGH PERFORMANCE COATINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

B. This Section includes shop and field surface preparation and shop and field painting of various 
substrates.

1. Surface preparation, including shop application of metal primer, and field applications of 
primers and finishes are specified in this Section.

1.2 SUMMARY

A. This Section includes surface preparation and application of high-performance coating systems 
on the following substrates:

1. Exterior Substrates:

a. Concrete

2. Interior Substrates:

a. Steel Trim, Doors, and Windows.

B. Related Sections include the following:

1. Division 05 Sections for shop priming of metal substrates with primers specified in this 
Section.

1.3 REFERENCES

A. ASTM D 16 - Terminology Relating to Paint, Varnish, Lacquer, and Related Products.

B. ASTM D 4263 - Indicating Moisture in Concrete by the Plastic Sheet Method.

C. International Concrete Repair Institute (ICRI) Guideline No. 310-2R - Selecting and Specifying 
Concrete Surface Preparation for Sealers, Coatings, and Polymer Overlays.

D. SSPC-SP 1 - Solvent Cleaning.

E. SSPC-SP 2 - Hand Tool Cleaning.

F. SSPC-SP 3 - Power Tool Cleaning.

HIGH PERFORMANCE COATINGS 099600.99 -  1
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G. SSPC-SP 6/NACE 3 - Commercial Blast Cleaning.

H. SSPC-SP 13/NACE 6 - Surface Preparation of Concrete.

I. SSPC-PA2 Measurement of Dry Coating with Magnetic Gauges.

1.4 DEFINITIONS

A. Definitions of Painting Terms: In accordance with ASTM D 16, unless otherwise specified.

B. Dry Film Thickness (DFT): Thickness of a coat of paint in fully cured state measured in mils 
(1/1000 inch).

1.5 ACTION SUBMITTALS

A. Submit under provisions of Division 01.

B. Manufacturer's Data Sheets, Shop Drawings, Selection Samples, Verification Samples:

1. Manufacturer's data sheets on each product to be used, including:

a. Preparation instructions and recommendations.
b. Storage and handling requirements and recommendations.
c. Installation methods.
d. Operation and maintenance data.
e. Provide material analysis, including vehicle type and percentage by weight and by 

volume of vehicle, resin and pigment.
f. Submit manufacturer's Material Safety Data Sheets (MSDS) and other safety 

requirements.

2. Shop Drawings:

a. Submit a complete list of products proposed for use, including identifying product 
names and catalog numbers.

1) Arrange in same format as COATING SYSTEMS below.
2) Include applicable manufacturer’s data and recommendations.

3. Selection Samples:  For each finish product specified, two complete sets of color chips 
representing manufacturer's full range of available colors and patterns.

4. Verification Samples:  For each finish product specified, two samples, minimum size 3 X 
4 inch square, representing actual product, color, and patterns.

1.6 INFORMATIONAL SUBMITTALS

A. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

HIGH PERFORMANCE COATINGS 099600.99 -  2
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1.7 QUALITY ASSURANCE

A. Manufacturer's Quality Assurance: Submit manufacturer's certification that coatings comply 
with specified requirements and are suitable for intended application.

B. Project Quality Assurance:  Materials provided for Project shall be from same manufacturer or 
intermediate and finish coat manufacturer shall accept compatibility with applied primer and 
warrant application of their products over applied primer.  Materials submitted that are not from 
same manufacturer shall be submitted to Architect for review prior to use with a letter assuring 
their compatibility.

C. Applicator's Quality Assurance: Submit list of a minimum of 5 completed projects of similar 
size and complexity to this Work. Include for each project:

1. Project name and location.
2. Name of Owner.
3. Name of Contractor.
4. Name of Architect.
5. Name of coating manufacturer.
6. Approximate area of coatings applied.
7. Date of completion.

D. Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application 
workmanship.

1. Prepare 10 feet by 10 feet mock-up for each coating system specified using same 
materials, tools, equipment, and procedures intended for actual surface preparation and 
application.

2. Do not proceed with remaining work until workmanship, color, and sheen are approved 
by Architect.

3. Refinish mock-up area as required to produce acceptable work.
4. Retain mock-ups to establish intended standards by which coating systems will be 

judged.

E. Pre-application Meeting: Convene a pre-application meeting before start of application of 
coating systems. Require attendance of parties/entities directly affecting work of this section, 
including Contractor, Architect, applicator, and manufacturer's representative. Review the 
following:

1. Environmental requirements.
2. Protection of surfaces not scheduled to be coated.
3. Surface preparation.
4. Application methods.
5. Repair.
6. Field quality control.
7. Cleaning.
8. Protection of coating systems.
9. One-year inspection.
10. Coordination with other work.
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F. Application Report

1. During application (approximately halfway through completion) Contractor shall engage 
manufacturer's representative to observe application and indicate results of coating 
system application or required corrections.  Provide report to Architect indicating status 
of application, representative's comments, and applicator's plan, if corrections are 
required.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to Site in manufacturer's original, unopened containers and 
packaging, with labels clearly identifying:

1. Coating or material name.
2. Manufacturer.
3. Color name and number.
4. Batch or lot number.
5. Date of manufacture.
6. Mixing and thinning instructions.

B. Storage:

1. Store materials in a clean dry area and within temperature range in accordance with 
manufacturer's instructions.

2. Keep containers sealed until ready for use.
3. Do not use materials beyond manufacturer's shelf life limits.

C. Handling: Protect materials during handling and application to prevent damage or 
contamination.

D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, 
in accordance with requirements of local authorities having jurisdiction.

1.9 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits.

B. Weather:

1. Air and Surface Temperatures: Prepare surfaces and apply and cure coatings within air 
and surface temperature range in accordance with manufacturer's instructions.

2. Surface Temperature: Minimum of 5 degrees F (3 degrees C) above dew point and rising.
3. Relative Humidity: Prepare surfaces and apply and cure coatings within relative humidity 

range in accordance with manufacturer's instructions.
4. Precipitation: Do not prepare surfaces or apply coatings in rain, snow, fog, or mist.
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5. Wind: Do not spray coatings if wind velocity is above manufacturer's recommended 
limit.

C. Ventilation: Provide ventilation during coating, evaporation, drying, and curing stages in 
confined or enclosed areas in accordance with manufacturer's instructions.

D. Dust and Contaminants:

1. Schedule coating work to avoid excessive dust and airborne contaminants.
2. Protect work areas from excessive dust and airborne contaminants during coating 

application and curing.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design:  Subject to requirements specified, provide products listed as manufactured by 
Tnemec Company Incorporated, Kansas City, Missouri (800) 863-6321, or products listed as 
manufactured by following:

1. Carboline, St. Louis, Missouri (800) 848- 4645.
2. PPG Paints, Pittsburgh, PA.
3. Sherwin-Williams Company; Cleveland, OH.

B. Bidders desiring to use coatings other than those specified shall submit those with their proposal 
based on the specified materials, together with the information required in and within time 
stated in Instructions to Bidders.

2.2 HIGH PERFORMANCE COATINGS GENERAL

A. Materials Compatibility: Provide shop and field primers, and finish-coat materials that are 
compatible with each other and with substrates indicated under conditions of service and 
application, as demonstrated by manufacturer based on testing and field experience.

2.3 COATING SYSTEMS FOR EXTERIOR STEEL

A. System Type:  Zinc/Epoxy/Hybrid Aliphatic Polyurethane

1. Surface Preparation: Refer to Structural Drawings and Division 05 Section "Structural 
Steel".

2. Primer:  Refer to Structural Drawings and Division 05 Section "Structural Steel".
3. Intermediate Coat: Tnemec SeriesL69 applied at DFT 4.0 to 3.0 mils.
4. Intermediate Coat:  Carboline Carboguard 893 SG applied at DFT 4.0 to 6.0 mils.
5. Intermediate Coat:  PPG Paints Amerlock 2 applied at DFT 4.0 to 8.0 mils.
6. Intermediate Coat:  Sherwin-Williams Macropoxy 646 FC applied at DFT 4.0 to 6.0 mils.
7. Finish Coat:  Tnemec Series 740 applied at DFT: 2.0 to 3.0 mils.
8. Finish Coat:  Carboline Carbothane 134 MC applied at DFT 2.0 to 3.0 mils.
9. Finish Coat:  PPG Paints Amercoat 450 applied at DFT 2 to 5 mils.
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10. Finish Coat:  Sherwin-Williams HiSolids Polyurethane 100 applied at DFT 2.0 to 3.0 
mils.

2.4 COATING SYSTEM FOR EXTERIOR CONCRETE

A. System Type:  Modified Waterborne Acrylate

1. Surface preparation:  Clean, dry, and free of form release agents and other contaminates.  
Bare cementitious surfaces may be slightly dampened with clean water if product is 
drying too rapidly during application.

2. Primer:  Tnemec, Series 156 (Enviro-Crete) applied at DFT 5.5 to 7.5 mils.
3. Primer:  Carboline Flexite Elastomer applied at DFT 5.5 to 7.5 mils.
4. Primer:  PPG Paints:  Perma-Crete Pitt-Flex applied at DFT 5.4 to 7.2 mils.
5. Primer:  Sherwin-Williams:  SW Loxon XP applied at DFT 5.5 to 7.5 mils.
6. Intermediate Coat:  Tnemec, Series 156 (Enviro-Crete) applied at DFT 5.5 to 7.5 mils.
7. Intermediate Coat:  Carboline Flexite Elastomer applied at DFT 5.5 to 7.5 mils.
8. Intermediate Coat:  PPG Paints:  Perma-Crete Pitt-Flex applied at DFT 5.4 to 7.2 mils.
9. Intermediate Coat:  Sherwin-Williams:  Loxon XP applied at DFT 5.5 to 7,5 mils.
10. Finish Coat:  Tnemec, Series 156 (Enviro-Crete) applied at DFT 5.5 to 7.5 mils.
11. Finish Coat:  Carboline Flexite Elastomer applied at DFT 5.5 to 7.5 mils.
12. Finish Coat:  PPG Paints:  Perma-Crete Pitt-Flex applied at DFT 5.4 to 7.2 mils.
13. Finish Coat:  Sherwin-Williams:  Loxon XP applied at DFT 5.5 to 7,5 mils.

2.5 COATING SYSTEMS FOR SHOP-PRIMED STEEL TRIM, DOORS, WINDOWS -  
INTERIOR AND EXTERIOR

A. Steel:

1. System Type:  Hydrophobic Acrylic Polymer.
2. Surface Preparation:  Clean and dry.
3. Primer:  Tnemec Series 115 applied at DFT 2.0 to 3.0 mils.
4. Primer:  Carboline Carbocrylic 120 applied at DFT 3.0 to 4.0 mils.
5. Primer:  PPG Paints 90-912 Pitt-Tech Plus applied at DFt 2 to 4 mils.
6. Primer:  Sherwin-Williams ProIndustrial ProCryl applied at DFT 2.0 to 3.0 mils.
7. Intermediate Coat (Field):  Tnemec Series 1029 applied at DFT 2.0 to 3.0 mils.
8. Intermediate Coat (Field):  Carboline Sanitile 155 applied at DFT 2.0 to 3.0 mils.
9. Intermediate Coat (Field):  PPG Paints 90-1110 Pitt-Tech Plus applied at DFT 2 to 4 

mils.
10. Intermediate Coat (Field):  Sherwin-Williams DTM Acrylic, B66 Series applied at DFT 

2.0 to 3.0 mils.
11. Finish Coat (Field):  Tnemec Series1029 applied at DFT 2.0 to 3.0 mils.
12. Finish Coat:  Carboline Sanitile 155 applied at DFT 2.0 to 3.0 mils.
13. Finish Coat (Field):  PPG Paints 90-1110 Pitt- Tech Plus applied at DFT 2 to 4 mils.
14. Finish Coat (Field):  Sherwin-Williams DTM Acrylic, B66 Series applied at DFT 2.0 to 

3.0 mils.
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2.6 STEEL SHOP FINISHING 

A. Surface Preparation:

1. Clean surfaces as follows immediately prior to priming.  

a. Non-Immersion and Exterior Exposed: SSPC-SP6 Commercial Blast Cleaning 
Surfaces to be coated shall be clean, dry, smooth and free from dust and foreign 
matter which will adversely affect adhesion or appearance. Provide a minimum 
surface profile of 1.5 mils anchor pattern

b. Prior to application of primer, steel surfaces shall be prepared as stated above to 
receive coating system or in compliance with manufacturer's recommendations and 
specifications of The Society for Protective Coatings as indicated in Schedule of 
Coating Systems below.

B. Shop Applied Coatings:

1. Steel members shall be provided with one coat of primer as indicated in Schedule of 
Coating Systems below. Application of the primer coat shall follow immediately after 
surface preparation and cleaning and within an eight hour working day.  Cleaned areas 
not receiving first coat within an eight hour period shall be re-cleaned prior to application 
of first coat.

a. Interior Exposure: Tnemec Series V69 H.B. Epoxoline II applied at 4.0 to 6.0 mils 
b. Interior Exposure:  Carboline Carboguard 893 SG applied at DFT 4.0 to 6.0 mils.
c. Interior Exposure:  PPG Paints Amercoat 385 applied at DFT 4 to 8 mils.
d. Interior Exposure:  Sherwin-Williams Macropoxy 646 FC applied at 4.0 to 6.0 

mils.
e. Exterior Exposures: Tnemec Series 94-H20 Hydro-Zinc, DFT 2.5 to 3.5 mils.
f. Exterior Exposure:  Carboline 859 applied at DFT 3.0 to 5.0 mils.
g. Exterior Exposure:  PPG Paints Amercoat 68HS applied at DFT 3 mils.
h. Exterior Exposure:  Sherwin-Williams Corothane I Galvpac or ZincClad IV, DFT 

2.5 to 3.5 mils.

2. Apply materials at film thicknesses specified by methods recommended by manufacturer 
in compliance with SSPC PA-1.

3. Allow each coat of paint to dry thoroughly before applying succeeding coats.
4. Make finish topcoats smooth, uniform in color, and free of laps, runs, dry spray, 

over-spray, and skipped or missed areas.
5. Environmental conditions shall be in compliance with coating manufacturers printed 

instructions.

2.7 ACCESSORIES

A. Coating Application Accessories:

1. Accessories required for application of specified coatings:  Provide in accordance with 
coating manufacturer's instructions, including thinners.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding.

3.2 PROTECTION OF SURFACES NOT SCHEDULED TO BE COATED

A. Protect surrounding areas and surfaces not scheduled to be coated from damage during surface 
preparation and application of coatings.

B. Immediately remove coatings that fall on surrounding areas and surfaces not scheduled to be 
coated.

3.3 SURFACE PREPARATION OF STEEL

A. Prepare steel surfaces in accordance with manufacturer's instructions.

B. Fabrication Defects:

1. Correct steel and fabrication defects revealed by surface preparation.
2. Remove weld spatter and slag.
3. Round sharp edges and corners of welds to a smooth contour.
4. Smooth weld undercuts and recesses.
5. Grind porous welds to pinhole-free metal.
6. Remove weld flux from surface.

C. Ensure surfaces are dry.

D. Remove visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion products, and 
other foreign matter in accordance with SSPC-SP 6/NACE 3, unless otherwise specified.

E. Abrasive Blast-Cleaned Surfaces: Coat abrasive blast-cleaned surfaces with primer before 
visible rust forms on surface. Do not leave blast-cleaned surfaces uncoated for more than 8 
hours.

F. Shop Primer: Prepare shop primer to receive field coat in accordance with manufacturer's 
instructions.

3.4 SURFACE PREPARATION OF CONCRETE

A. Prepare concrete and masonry surfaces in accordance with manufacturer's instructions.
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B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and other contaminants.

C. Test concrete for moisture in accordance with ASTM D 4263 and F 1869.

D. Allow concrete and mortar to cure for a minimum of 28 days before coating.

E. Level protrusions and mortar spatter.

3.5 APPLICATION

A. Apply coatings in accordance with manufacturer's instructions.

B. Mix and thin coatings, including multi-component materials, in accordance with manufacturer's 
instructions.

C. Keep containers closed when not in use to avoid contamination.

D. Do not use mixed coatings beyond pot life limits.

E. Use application equipment, tools, pressure settings, and techniques in accordance with 
manufacturer's instructions.

F. Uniformly apply coatings at spreading rate required to achieve specified DFT.

G. Apply coatings to be free of film characteristics or defects that would adversely affect 
performance or appearance of coating systems.

H. Stripe paint with brush critical locations on steel such as welds, corners, and edges using 
specified primer.

3.6 REPAIR

A. Materials and Surfaces Not Scheduled to Be Coated:  Repair or replace damaged materials and 
surfaces not scheduled to be coated.

B. Damaged Coatings: Touch-up or repair damaged coatings. Touch-up of minor damage shall be 
acceptable where result is not visibly different from adjacent surfaces.  Recoat entire surface 
where touch-up result is visibly different, either in sheen, texture, or color.

C. Coating Defects: Repair in accordance with manufacturer's instructions coatings that exhibit 
film characteristics or defects that would adversely affect performance or appearance of coating 
systems.

3.7 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness.
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1. Contractor shall touch up and restore coated surfaces damaged by testing.
2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 
apply additional coats as needed to provide dry film thickness that complies with coating 
manufacturer's written recommendations.

B. Inspector's Services:

1. Verify coatings and other materials are as specified.
2. Verify surface preparation and application are as specified.
3. Verify DFT of each coat and total DFT of each coating system specified using wet film 

and dry film gauges.
4. Coating Defects: Check coatings for film characteristics or defects that would adversely 

affect performance or appearance of coating systems.
5. Report:

a. Submit written reports describing inspections made and actions taken to correct 
nonconforming work.

b. Report nonconforming work not corrected.
c. Submit copies of report to Architect and Contractor.

C. Manufacturer's Technical Services: Coordinate with coating manufacturer's technical service 
department or independent sales representative for current technical data and instructions.

3.8 CLEANING

A. Remove temporary coverings and protection of surrounding areas and surfaces.

3.9 PROTECTION OF COATING SYSTEMS

A. Protect surfaces of coating systems from damage during construction.

B. Touch-up, or repair damaged products before Substantial Completion.

3.10 ONE-YEAR INSPECTION

A. Owner will set date for one-year inspection of coating systems.

B. Inspection shall be attended by Owner, Contractor, Architect, and manufacturer's representative.

C. Repair deficiencies in coating systems as determined by Architect in accordance with 
manufacturer’s instructions.

3.11 SCHEDULES

A. Color Schedule: 
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1. HP-1
2. HP-2
3. HP-3

END OF SECTION
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Section 101453.99 - TRAFFIC SIGNAGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

B. Manual of Uniform Traffic Control Devices, MUTCD.

C. American Association of State Highway and Transportation Officials, AASHTO.

1.2 SUMMARY

A. This Section includes the following:

1. Post-Mounted Traffic signs.

B. Related Sections include the following:

1. Division 03 Section “Cast-in-Place Concrete” for concrete, formwork, and related Work.

1.3 ACTION SUBMITTALS

A. General: Submit the following according to Conditions of Contract and Division 01 
Specification Sections.

B. Product Data with Shop Drawings:

1. Product Data: For each type of traffic sign and signal required, include manufacturer’s 
handling, storage and installation instructions.

2. Shop Drawings: Submit complete set of shop drawings showing configuration of units, 
sizes, and details of construction and all required accessories.

1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Firm with not less than three (3) years experience producing 
traffic signs and signals similar to those indicated for this Project, and with a record of 
successful in-service performance.

B. Single Source Responsibility: Provide each required type of traffic sign and signal as produced 
by a single manufacturer.
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C. Design Concept: Drawings indicate sizes, profiles and dimensional requirements of traffic signs 
and signals required and are based on the specific types and models indicated. Products by other 
manufacturers may be considered provided deviations in dimensions and profiles are minor, and 
do not change the design concept as solely judged by the Architect/Engineer. The burden of 
proof of equality is on the proposer.

1.5 DELIVERY AND HANDLING

A. Delivery: Provide protective covering as recommended by the manufacturer to protect traffic 
signs and signal components and surfaces against damage during transportation and delivery. 
Protect units before, during and after installation, and to protect the installed Work of other 
trades.

B. Handle units carefully to prevent breakage, surface abrasion, denting, soiling, and other defects.

1. Inspect components for damage on delivery.
2. Do not install damaged units.
3. Replacements: In the event of damage, immediately make repairs and/or replacements as 

necessary to eliminate any evidence of damage subject to the approval of the 
Architect/Engineer and at no additional cost to the Owner.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Metal Traffic Signs: Provide units of types, sizes, and construction as shown and indicated. 
Work shall comply with the following:

1. Backing Sheet: Fabricate units from either of the following metals unless otherwise 
indicated:

a. Sheet Aluminum: ASTM B 209, alloy 5052-H88 or 6061-T6.
b. Galvanized Sheet Steel: ASTM A 446, Grade A, stretcher leveled.

2. Base material of traffic signs shall be cleaned and pretreated in accordance with the 
following:

a. Aluminum: Clean aluminum surfaces to be shop-primed with inhibited chemicals, 
complying with AA-C12, followed by an acid-chromate-fluoride-phosphate 
conversion coating treatment complying with AA-C42.

b. Steel: Clean, treat, and paint ferrous metal, including galvanized steel sheets. Clean 
surfaces of dirt, grease, and other loose surface deposits, complying with 
SSPC-SP1 “Solvent Cleaning”, followed by SSPC-SP2 “Hand Tool Cleaning” as 
required to remove any rust or mill scale. Apply metal pretreatment after cleaning 
to ferrous metal surfaces which are to be prime painted.
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3. Painted steel traffic signs shall be finished with baked enamel paint complying with FS 
TT-P-489B; color as selected by Architect/Engineer.

4. Copy: Verify all copy with Owner prior to installation.

a. Sign #1 ADA Parking Sign (MUTCD 7-8) with Van Accessible Sign

b. Sign #2 Stop Sign (MUTCD R1-1).

B. Fasteners: Use Fasteners of the same basic metal as the fastened metal unless otherwise 
indicated, of type and sizes as recommended by traffic sign and signal manufacturer for 
applications as shown and indicated. Do not use metals that are corrosive or incompatible with 
materials joined.

C. Steel Posts: .0120-inch (3.0 mm), cold-forming steel tubing conforming to ASTM A 500, Grade 
B, hot-dip galvanized after fabrication conforming to ASTM A 123, seamless square steel posts 
of adequate length for mounting method as shown and indicated. Comply with the following 
requirements:

1. Shape: 2 by 2 inches (50 by 50 mm) square.
2. Finish: Prime and paint, color as selected by Architect/Engineer.
3. Mounting Method: Provide sign posts of length required for permanent installation by 

direct-burial method. Provide posts 36 inches (900 mm) longer than height of sign to 
permit direct embedment in concrete foundations.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Provide anchorage devices and fasteners where necessary for securing traffic signs and signals 
to in-place construction.

B. As required, and in strict accordance with manufacturer’s written instructions, excavate in firm, 
undisturbed or compacted soil to install units.

1. Drill or use hand-held, post-hole digger to excavate holes for each post as shown and 
detailed.

2. Set units accurately in location, alignment and elevation, plumb, level and true, measured 
from established lines and levels, in accordance with MUTCD or as required by local 
governing authorities having jurisdiction.

3. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry or similar construction.

3.2 INSTALLATION

A. Coordinate installation of traffic signs and signals with related Work to insure that units will be 
undamaged at the time of acceptance of Work.
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1. Provide temporary protective covering for above ground portion of posts during concrete 
Work. Remove any temporary coverings at time of Substantial Completion.

B. Remove and replace all damaged or defective items as directed by the Architect/Engineer, at no 
additional cost to the Owner.

C. Remove all trash, debris and excess materials from Project site. Clean all surfaces of dirt, dust, 
mill scale and any other foreign substances using methods and materials as recommended by 
the manufacturer, so that all Work is clean and without damage at time of Substantial 
Completion.

END OF SECTION
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SECTION 107500 - FLAGPOLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes ground-set flagpoles made from aluminum.

B. Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for concrete footings for flagpoles.
2. Division 07 Section "Joint Sealants" for elastomeric sealant filling the top of the 

foundation tube.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide flagpole assemblies, including anchorages and supports, 
capable of withstanding the effects of wind loads, determined according to NAAMM FP 1001, 
"Guide Specifications for Design of Metal Flagpoles."  and Building Code in effect for Project, 
whichever is more stringent. 

1. Base flagpole design on polyester flags of maximum standard size suitable for use with 
flagpole or flag size indicated, whichever is more stringent.

2. Basic Wind Speed:  As indicated; 3-second gust speed at 33 feet aboveground.

1.4 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

1. Shop Drawings:  Include elevations and details showing general arrangement, jointing, 
fittings and accessories, grounding, and anchoring and supporting systems.

a. Include details of foundation system for ground-set flagpoles.

B. Structural Calculations:  For flagpoles indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation.

C. Finish Samples for Verification:  For each finished material used for flagpoles and accessories.
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1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For professional engineer.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain each flagpole as a complete unit, including fittings, accessories, 
bases, and anchorage devices, from a single manufacturer.

1.7 DELIVERY, STORAGE, AND HANDLING

A. General:  Spiral wrap flagpoles with heavy paper and enclose in a hard fiber tube or other 
protective container.

B. Protection:  Use all means necessary to protect materials of this Section before, during, and after 
installation and protect installed work of other trades.

C. Replacement:  In event of damage, responsible Contractor shall make all repairs and 
replacement necessary to return flagpole and accessories to acceptable original condition as 
determined by Architect and at no additional cost to Owner. 

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. American Flagpole; a Kearney-National Inc. Company.
2. Baartol Company Inc. (The)
3. Concord Industries, Inc.
4. Eder Flag Manufacturing Company, Inc.
5. Ewing International.
6. Lingo Inc.; Acme Flagpole Division.
7. Michigan Flagpole Inc.
8. Pole-Tech Company Inc.

2.2 FLAGPOLES

A. Flagpole Construction, General:  Construct flagpoles in one piece if possible.  If more than one 
piece is necessary, comply with the following:

1. Fabricate shop and field joints without using fasteners, screw collars, or lead calking.
2. For tapered flagpoles, provide flush hairline joints using self-aligning, snug-fitting, 

internal sleeves.
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B. Exposed Height: 20 feet.

C. Aluminum Flagpoles:  Provide cone-tapered flagpoles fabricated from seamless extruded tubing 
complying with ASTM B 241/, Alloy 6063, with a minimum wall thickness of 3/16 inch.  Heat 
treat after fabrication to comply with ASTM B 597, Temper T6.

D. Foundation Tube:  Galvanized corrugated-steel foundation tube, 0.064-inch- minimum nominal 
wall thickness.  Provide with 3/16-inch steel bottom plate and support plate; 3/4-inch- diameter, 
steel ground spike; and steel centering wedges all welded together.  Galvanize steel parts, 
including foundation tube, after assembly.  Provide loose hardwood wedges at top of foundation 
tube for plumbing pole.

1. Provide flashing collar of same material and finish as flagpole.
2. Provide foundation for design frost depth of 5 feet.

2.3 FITTINGS

A. Finial Ball:  Manufacturer's standard flush-seam ball, sized as indicated or, if not indicated, to 
match flagpole-butt diameter.

1. 0.063-inch spun aluminum, finished to match flagpole.

B. External Halyard:  Ball-bearing, nonfouling, revolving truck assembly of cast metal with 
continuous 5/16-inch- diameter, braided polypropylene halyard and 9-inch cast-metal cleats 
with fasteners.  Finish exposed metal surfaces to match flagpole.

1. Provide one halyard and one cleat at each flagpole.

C. Halyard Flag Snaps:  Provide two stainless-steel swivel snap hooks per halyard.

1. Provide with neoprene or vinyl covers.

2.4 MISCELLANEOUS MATERIALS

A. Concrete:  Comply with requirements in Division 03 Section "Cast-in-Place Concrete" for 
normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength 
of 3000 psi )

B. Sand:  ASTM C 33, fine aggregate.

C. Elastomeric Joint Sealant:  Single-component urethane joint sealant complying with 
requirements in Division 07 Section "Joint Sealants" for Use NT (nontraffic) and for Use M, G, 
A, and, as applicable to joint substrates indicated, O joint substrates.

2.5 FINISHES

A. Metal Finishes, General:  Comply with NAAMM's "Metal Finishes Manual for Architectural 
and Metal Products" for recommendations for applying and designating finishes.
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B. Aluminum:  Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes.

1. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

PART 3 - EXECUTION

3.1 PREPARATION

A. Prepare uncoated metal flagpoles that are set in foundation tubes by painting below-grade 
portions with a heavy coat of bituminous paint.

B. Foundation Excavation:  Excavate to neat clean lines in undisturbed soil.  Remove loose soil 
and foreign matter from excavation and moisten earth before placing concrete.

C. Provide forms where required due to unstable soil conditions and for perimeter of flagpole base 
at grade.  Secure and brace forms and foundation tube, sleeve, or anchor bolts in position, to 
prevent displacement during concreting.

D. Place concrete immediately after mixing.  Compact concrete in place by using vibrators.  
Moist-cure exposed concrete for not less than seven days or use nonstaining curing compound.

E. Trowel exposed concrete surfaces to a smooth, dense finish, free of trowel marks, and uniform 
in texture and appearance.  Provide positive slope for water runoff to perimeter of concrete 
base.

3.2 FLAGPOLE INSTALLATION

A. General:  Install flagpoles where shown and according to Shop Drawings and manufacturer's 
written instructions.

B. Foundation-Tube Installation:  Install flagpole in foundation tube, seated on bottom plate 
between steel centering wedges.  Plumb flagpole and install hardwood wedges to secure 
flagpole in place.  Place and compact sand in foundation tube and remove hardwood wedges.  
Seal top of foundation tube with a 2-inch layer of elastomeric joint sealant and cover with 
flashing collar.

END OF SECTION

FLAGPOLES 107500 - 4



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Electrical equipment coordination and installation.
2. Codes and standards.
3. Work and workmanship.
4. Drawings and minor deviations.
5. Continuous operations.
6. Sleeves for raceways and cables.
7. Sleeve seals.
8. Grout.
9. Common electrical installation requirements.
10. Miscellaneous work.
11. Protection and treatment of property.
12. Electrical connections to equipment.
13. Temporary lighting and power.

1.3 DEFINITIONS

A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

1.4 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom, unless specific mounting heights that reduce 
headroom are indicated.

2. To provide for ease of disconnecting equipment with minimum interference to other 
installations.

3. To allow right of way for piping and conduit installed at required slope.
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear of 

obstructions and of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed.

COMMON WORK RESULTS FOR 
ELECTRICAL

260500 - 1



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section 
"Access Doors and Frames."

D. Rough-in: Verify exact location of rough-in prior to installation, checking mounting heights 
with equipment manufacturers or casework suppliers.

E. Each Contractor and subcontractor shall study all Drawings applicable to this work so complete 
coordination between trades will be effected. Special attention shall be given to points where 
ducts cross and where pipes, ducts, and conduit pass through walls.

F. It is responsibility of each Contractor and Subcontractor to leave necessary room for other 
trades. No extra compensation will be allowed to cover cost of removing piping, conduit, ducts 
or equipment found encroaching on space required by others.

1.5 CODES AND STANDARDS

A. All materials and workmanship shall comply with all applicable Codes, Specifications, local 
ordinances, industry standards, and utility company regulations.

B. In case of difference between building codes, specifications, state laws, local ordinances, 
industry standards, utility company regulations, and Contract Documents, most stringent shall 
govern. Contractor shall promptly notify Architect/Engineer in writing of such difference.

C. Non-Compliance: Should Contractor perform Work that does not comply with requirements of 
applicable building codes, state laws, local ordinances, industry standards, and utility company 
regulations, Contractor shall bear all costs related to correcting deficiencies.

D. Applicable codes and standards shall include all state laws, local ordinances, utility company 
regulations and applicable requirements of following nationally accepted codes and standards.

E. Building codes (with all state and local amendments) shall include, but not be limited to 
following:

1. National Electrical Code.
2. International Building Code.
3. Indiana Accessibility Code.
4. International Fire Code.
5. International Mechanical Code.
6. International Plumbing Code.
7. Indiana Accessibility Code.

F. These requirements shall be considered minimum and shall be exceeded when so indicated on 
Drawings or herein specified.

G. Permits: Contractor shall pay for all building permits required by the Work, permits for opening 
streets, and for connection to various utilities, including fees for electric meter installation and 
other requirements necessary to carry out the Work.

COMMON WORK RESULTS FOR 
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H. Where streets or sidewalks are cut, they shall be repaired to at least as good a condition as they 
were before, all at expense of this Contractor. Permits shall be posted in a prominent place at 
building Site properly protected from weather and physical damage.

I. Industry Standards, Codes and Specifications

1. IEEE: Institute of Electrical and Electronic Engineers.
2. ASA: American Standards Association.
3. ASTM: American Society of Testing Materials.
4. IPCEA: Insulated Power Cable Engineers Association.
5. NBS: National Bureau of Standards.
6. NEMA: National Electric Manufacturers Association.
7. NFPA: National Fire Protection Association.
8. UL: Underwriters Laboratories.
9. NECA: National Electrical Contractors Association.
10. OSHA: Occupational Safety and Health Act.

J. Occupancy Safety and Health Standards

1. All Work shall comply with current requirements of U.S. Department of Labor   
Occupational Safety and Health Administration, entitles Occupational Safety and Health 
Standards; National Consensus Standards and Established Federal Standards.

K. Work and Workmanship

1. Provide all required labor, materials, equipment and Contractor's services necessary for 
complete installation of systems required in full conformity with requirements of 
authorities having jurisdiction; all as indicated on Drawings and herein specified.

2. Finished job shall be functional and complete in every detail including all such items 
required for complete system, whether or not these items are specified or shown on 
Drawings.

3. Special attention shall be given to accessibility of working and controlling parts. 
Adjustable parts shall be within easy reach. Removable parts shall have space for 
removal.

4. Each Contractor shall become fully acquainted with details of all Work to be performed 
by other trades and take necessary steps to integrate and coordinate its work with other 
trades.

5. Wherever tables or schedules show quantities of materials, they shall not be used as a 
final count. These figures are provided only as a guide to Contractor. Each Contractor 
shall be responsible for furnishing all materials on Drawings or as specified.

6. Owner and Architect/Engineer have full power to reject Work, materials, or equipment 
not in accordance with these Specifications and Drawings or are not in compliance with 
manufacturer's specifications or drawings which are approved by Owner or 
Architect/Engineer.

7. Work or equipment that is rejected shall be removed and replaced to satisfaction of 
Owner, at Contractor's expense. Work or equipment that is rejected shall be so stated in 
writing by Owner or Architect/Engineer.

8. Decisions that Owner or Architect/Engineer may make with respect to questions 
concerning quality, fitness of materials, equipment, and workmanship shall be binding 
upon parties and entities involved in that Work.
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L. Drawings and Minor Deviations

1. Electrical Drawings show general arrangement of all raceways, equipment, and 
appurtenances. They shall be followed as closely as actual building construction and 
Work of other trades will permit. Electrical Work shall conform to requirements shown 
on all Drawings. Because of small scale of Electrical Drawings, it is not possible to 
indicate all offsets, fittings, and accessories which may be required. Contractor shall 
investigate structural and finish conditions affecting Work and shall arrange its Work 
accordingly, providing such fittings and accessories as may be required to meet such 
conditions.

2. In event of conflict of requirements detailed in Drawings, General Conditions, these 
General Provisions and subsequent sections of these Specifications, Bidder shall inform 
Architect/Engineer of such conflict in writing not later than 5 days before bids are due. If 
such notification is not provided, Contractor shall accept Architect/Engineer's decision to 
resolve such conflict without further compensation.

3. For purpose of clarity and legibility, Drawings are essentially diagrammatic, although 
size and location of equipment and piping are drawn to scale wherever possible. Verify 
Contract Documents information at Site.

4. Drawings indicate required sizes and points of termination of conduits and ducts and 
suggest routes. It is not intention of Drawings to indicate all necessary offsets. Install 
work in manner to conform to structure, avoid obstructions, preserve headroom, and keep 
openings and passageways clear. Do not scale from Drawings.

PART 2 - PRODUCTS

2.1 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends.

2.2 SLEEVE SEALS

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable.

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

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable.

3. Pressure Plates:  Plastic.  Include two for each sealing element.
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4. Connecting Bolts and Nuts:  of length required to secure pressure plates to sealing 
elements.  Include one for each sealing element.

2.3 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time.

PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items.

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, 
arrange and install components and equipment to provide maximum possible headroom 
consistent with these requirements.

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity.

E. Right of Way:  Give to piping systems installed at a required slope.

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies, 
except where tunnels, chases, or shafts are provided in Project.

B. Use pipe sleeves, unless penetration arrangement requires rectangular sleeved opening.

C. Cut sleeves to length for mounting flush with both surfaces of walls.

D. Extend sleeves installed in floors 2 inches above finished floor level.

E. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable, 
unless indicated otherwise.

F. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants.".
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3.3 SLEEVE-SEAL INSTALLATION

A. Install to seal exterior wall and slab-on-grade penetrations.

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal.

3.4 MISCELLANEOUS WORK

A. Painting

1. Touch-up existing equipment where finishes are marred or damaged due to construction 
Work.

B. Special Coatings

1. Equipment furnished with factory-applied finish shall be protected from damage by 
installing Contractor. Damaged surface shall be repaired by installing Contractor to 
match original finish or shall be replaced with new before final acceptance.

C. Floor and Wall Openings

1. Floor and wall openings for electrical Work shall be provided by Electrical Contractor.
2. Final sizes and exact locations of electrical penetrations in floor and wall openings are 

responsibility of Electrical Contractor.

D. Concrete Bases

1. Concrete bases for electrical equipment shall be provided by Electrical Contractor.  
2. Concrete bases shall comply with requirements specified in Division 26 Section 

"Hangers and Supports for Electrical Systems."

E. Concrete Light Fixture Pole Bases

1. Concrete pole bases for light fixtures shall be provided by Electrical Contractor.
2. Concrete pads shall comply with requirements specified in Division 26 Section "Exterior 

Lighting."

F. Platforms and Supports
1. Platforms and supporting stands shall be provided by Electrical Contractor for their 

respective equipment.
2. Each piece of equipment or apparatus suspended from ceiling or mounted above floor 

level shall be provided with suitable structural support, platform, or carrier in accordance 
with best recognized practice.
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3. Contractors shall exercise extreme care that structural members of building are not 
overloaded by such equipment. In all cases, details of such hangers, platforms and 
supports together with total weights of mounted equipment shall be approved by 
Structural Engineer.

4. Provide all structural supports for proper attachment of electrical equipment supplied and 
also for equipment such as motor controllers, supplied as Work of other Divisions or by 
Owner for mounting connection and installation in this Division.

5. Concrete pads shall comply with requirements specified in Division 26 Section "Hangers 
and Supports for Electrical Systems."

G. Cutting and Patching

1. Electrical Contractor shall provide all cutting and patching required for installation of 
new conduit and wiring. Cutting and patching shall comply with requirements of 
Division 1 Section "Cutting and Patching."

H. Excavation and Backfilling
1. Electrical Contractor shall provide all excavation and backfilling required for installation 

of new electrical equipment. Excavation and backfilling shall comply with requirements 
of Division 31.

I. Dust Protection

1. Temporary partitions or barriers required to protect existing building or facilities shall be 
provided by General Contractor. General Contractor shall coordinate necessity and 
location of such protection with Owner. Electrical Contractor shall maintain clean work 
area with daily sweeping.

2. Electrical Contractor shall provide dust protection for operations requiring same which 
are in addition to those shown on Drawings. Dust partitions or barriers are required to 
protect existing equipment. Contractor's operations which could cause dust shall be 
performed with dust barriers erected.

3.5 PROTECTION AND TREATMENT OF PROPERTY

A. Repair and replace with new all property damaged in installation of underground lines to meet 
approval of Owner and authorities having jurisdiction.

B. Replace base and wearing surfaces of streets with same kind and thickness of material as 
existing. Replace brick, concrete, and asphalt surface to width 6 inches wider than disturbed 
area. Replace entire surface, if more than 30% has been disturbed.

C. Replace sidewalks, curbs, gutters, and driveways with same kind of thickness of materials. 
Replace entire section of concrete walks or driveways.

D. Regrade and replant lawn areas.

E. Protect existing utilities. Cap existing utilities that are abandoned.
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3.6 ELECTRICAL CONNECTIONS TO EQUIPMENT

A. In event that supplier of equipment requires a larger starter or disconnect than those indicated in 
Documents, that supplier shall reimburse Contractor difference in cost for supplying these 
items.

B. Connections and wiring diagrams shown on Drawings or described in Specifications are typical 
and are for bidding purposes only. Detailed diagrams and instructions shall be provided by 
Contractor supplying equipment, if connections are different from those shown on Drawings.

C. Additional relays, switches, contactors, etc. which may be required for control purposes in 
addition to those specified for and indicated on Drawings shall be provided by Mechanical 
Contractor and its subcontractors. These devices shall be mounted by supplier within 5 feet of 
apparatus to be installed. Electrical Contractor shall provide all additional conduit, wire, and 
electrical connections without additional charge to Owner.

D. Wiring diagrams shall be specially drawn so they will specifically apply to this Project. 
"Typical" wiring diagrams will not be acceptable for installation purposes. In event that several 
pieces of mechanical equipment from different suppliers are combined into one system, 
Mechanical Contractor shall furnish complete wiring and control diagram to enable Electrical 
Contractor to make proper connection. Diagrams shall be submitted to Architect/Engineer for 
approval before actual wiring.

E. Mechanical Contractor shall furnish to Electrical Contractor written notice of approval and 
acceptance of all control wiring installed for mechanical system by Electrical Contractor. Such 
approval shall be given within 30 days of completion of all such control wiring. Two copies of 
letter shall be sent to Architect/Engineer.

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Copper building wire rated 600 V or less.
2. Connectors, splices, and terminations rated 600  V and less.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with 
an overall insulation layer or jacket, or both, rated 600 V or less.

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

1. Cerro Wire LLC.
2. Encore Wire Corporation.
3. General Cable Technologies Corporation.
4. Southwire Company.

C. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and use.

2. RoHS compliant.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 

"Wire and Cable Marking and Application Guide."

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with 
ASTM  B  8 for stranded conductors.
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E. Conductor Insulation:

1. Type  THHN and Type  THWN-2: Comply with UL  83.

2.2 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, 
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and use.

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

1. AFC Cable Systems; a part of Atkore International.
2. Ideal Industries, Inc.
3. ILSCO.
4. NSi Industries LLC.
5. O-Z/Gedney; a brand of Emerson Industrial Automation.
6. Thomas & Betts Corporation; A Member of the ABB Group.

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set 
screws, designed to connect conductors specified in this Section.

D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

1. Material: Bronze.
2. Type: One hole with standard barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Feeders: Copper for feeders smaller than No. 2 AWG; copper or aluminum for feeders No.  1 
AWG and larger. Conductors shall be solid for No.  10 AWG and smaller; stranded for No. 8 
AWG and larger.

C. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger.

D. Provide stranded conductors for motors and locations where vibration or movement is present.
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS

A. Exposed Feeders: Copper - Type  THHN/THWN-2, single conductors in raceway Aluminum - 
Type  XHHW-2, single conductors in raceway.

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Copper - 
Type  THHN/THWN-2, single conductors in raceway Aluminum - Type XHHW-2, single 
conductors in raceway,.

C. Feeders Concealed below Slabs-on-Grade, and Underground: Copper - Type  THHN/THWN-2, 
single conductors in raceway.

D. Exposed Branch Circuits, Including in Crawlspaces: Type  THHN/THWN-2, single conductors 
in raceway.

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type  THHN/THWN-2, single 
conductors in raceway Metal-clad cable, Type  MC.

F. Branch Circuits Concealed below Slabs-on-Grade, and Underground: Type  THHN/THWN-2, 
single conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

G. Voltage Drop

1. Voltage drop shall not exceed 3% from branch panelboard to last outlet.

H. Provide separate, individual neutral conductors for all single phase, 120 volt and 277 volt 
branch circuits. Do not combine neutrals for these circuits.

LOW-VOLTAGE ELECTRICAL POWER 
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I. Do not splice feeders without prior approval from the Engineer.

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use those specified 
in UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material  and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor.

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.7 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements.

2. Perform each of the following visual and electrical tests:

a. Inspect exposed sections of conductor and cable for physical damage and correct 
connection according to the single-line diagram.

b. Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2) Calibrated torque wrench.
3) Thermographic survey.
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c. Inspect compression-applied connectors for correct cable match and indentation.
d. Inspect for correct identification.
e. Inspect cable jacket and condition.
f. Continuity test on each conductor and cable.
g. Uniform resistance of parallel conductors.

B. Cables will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to achieve 

compliance with requirements.

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes grounding and bonding systems and equipment.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following:

a. Plans showing as-built, dimensioned locations of grounding features specified in 
"Field Quality Control" Article, including the following:

1) Ground rods.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

2.2 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
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1. Burndy; Part of Hubbell Electrical Systems.
2. ERICO International Corporation.
3. Fushi Copperweld Inc.
4. Harger Lightning & Grounding.
5. ILSCO.
6. O-Z/Gedney; a brand of Emerson Industrial Automation.
7. Thomas & Betts Corporation; A Member of the ABB Group.

2.3 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600  V unless otherwise required by 
applicable Code or authorities having jurisdiction.

B. Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches wide and 1/16 inch thick.

C. Lead Content: Less than 300 parts per million.

2.4 CONNECTORS

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected.

B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.

C. Cable-to-Cable Connectors: Compression type, copper or copper alloy.

D. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.

E. Lead Content: Less than 300 parts per million.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No.  8 AWG and smaller, and stranded conductors for 
No.  6 AWG and larger unless otherwise indicated.
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B. Underground Grounding Conductors: Install bare copper conductor, No.  3/0 AWG minimum.

1. Bury at least 12 inches below grade.

C. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated.
3. Connections to Ground Rods at Test Wells: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.

3.2 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal,  and at individual 
ground rods. Make tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 
assembly, and other grounding electrodes. Identify each by letter in alphabetical order, 
and key to the record of tests and observations. Include the number of rods driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results. Describe measures taken to improve test results.

C. Grounding system will be considered defective if it does not pass tests and inspections.
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D. Prepare test and inspection reports.

E. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.

F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance.

END OF SECTION
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Steel slotted support systems.
2. Conduit and cable support devices.
3. Support for conductors in vertical conduit.
4. Structural steel for fabricated supports and restraints.
5. Mounting, anchoring, and attachment components, including powder-actuated fasteners, 

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and 
hanger rods.

1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.4 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M.
2. AWS D1.2/D1.2M.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design hanger and support system.

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch- 
diameter holes at a maximum of 8 inches o.c. in at least one surface.
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. B-line, an Eaton business.
b. ERICO International Corporation.
c. Flex-Strut Inc..
d. GS Metals Corp.
e. G-Strut.
f. Thomas & Betts Corporation; A Member of the ABB Group.
g. Unistrut; Part of Atkore International.
h. Wesanco, Inc.

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
3. Material for Channel, Fittings, and Accessories: Galvanized steel.
4. Channel Width: Selected for applicable load criteria 1-5/8 inches 1-1/4 inches 13/16 

inches.
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4.

B. Conduit and Cable Support Devices: Steel Steel and malleable-iron Stainless-steel hangers, 
clamps, and associated fittings, designed for types and sizes of raceway or cable to be 
supported.

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, 
and bars; black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used.

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

1) Hilti, Inc..
2) ITW Ramset/Red Head; Illinois Tool Works, Inc..
3) MKT Fastening, LLC.
4) Simpson Strong-Tie Co., Inc..

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated stainless steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used.
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a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

1) B-line, an Eaton business.
2) Empire Tool and Manufacturing Co., Inc..
3) Hilti, Inc..
4) ITW Ramset/Red Head; Illinois Tool Works, Inc..
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type  18 units and comply with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
6. Toggle Bolts: All Stainless-steel springhead type.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with the following standards for application and installation requirements of hangers 
and supports, except where requirements on Drawings or in this Section are stricter:

1. NECA 1.
2. NECA 101

B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems."

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for 
EMT, and GRC as required by NFPA  70. Minimum rod size shall be 1/4 inch in diameter.

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

E. Obtain approval from Architect/Engineer before cutting or welding to structural members, or 
before hanging heavy equipment.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article.
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B. Raceway Support Methods: In addition to methods described in NECA 1, EMT and GRC may 
be supported by openings through structure members, according to NFPA  70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units.
4. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick.

5. To Steel: Beam clamps (MSS  SP-58, Type  19, 21, 23, 25, or 27), complying with 
MSS  SP-69 Spring-tension clamps.

6. To Light Steel: Sheet metal screws.
7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars.

3.3 CONCRETE BASES

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit and 4" high, and so anchors will be a minimum of 10 bolt 
diameters from edge of the base.

B. Use 4000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and 
placement requirements are specified in Section  033000 "Cast-in-Place Concrete." Anchor 
equipment to concrete base as follows:

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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3.4 PAINTING

A. Touchup: Comply with requirements in Section  099600 "High-Performance Coatings" for 
cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 
paint on miscellaneous metal.

B. All panelboards, cabinets, switchboards, motor controllers, control panels and other enclosures 
shall be cleaned and paint touched-up as necessary to duplicate factory-finished appearance. 
Touch-up paint shall exactly match color, composition, and quality of factory-applied finish.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Metal conduits and fittings.
2. Nonmetallic conduits and fittings.
3. Boxes, enclosures, and cabinets.
4. Handholes and boxes for exterior underground cabling.

B. Related Requirements:

1. Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for  locations 
where metal-clad cable may be allowed in lieu of conduit/conductors.

2. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior 
ductbanks, manholes, and underground utility construction.

1.3 DEFINITIONS

A. GRC: Galvanized rigid steel conduit.

1.4 ACTION SUBMITTALS

A. Product Data,:

1. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

2. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, 
and attachment details.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS

A. Metal Conduit:
RACEWAYS AND BOXES FOR ELECTRICAL 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. AFC Cable Systems; a part of Atkore International.
b. Allied Tube & Conduit; a part of Atkore International.
c. Anamet Electrical, Inc.
d. Calconduit.
e. Electri-Flex Company.
f. Picoma Industries, Inc.
g. Republic Conduit.
h. Southwire Company.
i. Thomas & Betts Corporation; A Member of the ABB Group.
j. Western Tube and Conduit Corporation.
k. Wheatland Tube Company.

2. Listing and Labeling: Listed and labeled as defined in NFPA  70, by a qualified testing 
agency, and marked for intended location and application.

3. GRC: Comply with ANSI C80.1 and UL 6.

4. EMT: Comply with ANSI  C80.3 and UL 797.
5. FMC: Comply with UL 1; zinc-coated steel.
6. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

B. Metal Fittings:

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

a. AFC Cable Systems; a part of Atkore International.
b. Anamet Electrical, Inc.
c. Calconduit.
d. O-Z/Gedney; a brand of Emerson Industrial Automation.
e. Thomas & Betts Corporation; A Member of the ABB Group.

2. Comply with NEMA  FB 1 and UL 514B.
3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application.
4. Fittings, General: Listed and labeled for type of conduit, location, and use.
5. Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew.

6. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper.

C. Joint Compound for GRC,: Approved, as defined in NFPA  70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect 
threaded conduit joints from corrosion and to enhance their conductivity.
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2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Nonmetallic Conduit:

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

a. CANTEX INC.
b. Thomas & Betts Corporation; A Member of the ABB Group.

2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in 
NFPA  70, by a qualified testing agency, and marked for intended location and 
application.

3. RNC: Type  EPC-40-PVC, unless otherwise indicated, complying with NEMA  TC  2 
and UL  651 unless otherwise indicated.

B. Nonmetallic Fittings:

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

a. CANTEX INC.
b. Kraloy.
c. Lamson & Sessions.
d. Thomas & Betts Corporation; A Member of the ABB Group.
e. Topaz Electric; a division of Topaz Lighting Corp.

2. Fittings, General: Listed and labeled for type of conduit, location, and use.
3. Fittings for RNC: Comply with NEMA  TC 3; match to conduit or type and material.

4. Solvents and Adhesives: As recommended by conduit manufacturer.

2.3 BOXES, ENCLOSURES, AND CABINETS

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

1. Adalet.
2. Crouse-Hinds, an Eaton business.
3. EGS/Appleton Electric.
4. Erickson Electrical Equipment Company.
5. FSR Inc.
6. Hoffman; a brand of Pentair Equipment Protection.
7. Hubbell Incorporated.
8. Hubbell Incorporated; Wiring Device-Kellems.
9. Kraloy.
10. Milbank Manufacturing Co.
11. MonoSystems, Inc.
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12. Oldcastle Enclosure Solutions.
13. O-Z/Gedney; a brand of Emerson Industrial Automation.
14. RACO; Hubbell.
15. Spring City Electrical Manufacturing Company.
16. Thomas & Betts Corporation; A Member of the ABB Group.
17. Topaz Electric; a division of Topaz Lighting Corp.
18. Wiremold / Legrand.

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type  FD, with 
gasketed cover.

E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. 
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight.

F. Small Sheet Metal Pull and Junction Boxes: NEMA  OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover.

H. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box.

I. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.

J. Gangable boxes are prohibited.

K. No through-wall boxes or utility handy boxes will be accepted.

L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R  with 
continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A. General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application.

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.
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B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two.

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

a. Armorcast Products Company.
b. NewBasis.
c. Oldcastle Precast, Inc.
d. Quazite: Hubbell Power Systems, Inc.

2. Standard: Comply with SCTE  77.
3. Configuration: Designed for flush burial with [open] [closed] [integral closed] bottom 

unless otherwise indicated.
4. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location.
5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
6. Cover Legend: Molded lettering, "ELECTRIC.".
7. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks 

and pulling-in irons installed before concrete is poured.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: GRC.
3. Underground Conduit: RNC, Type  EPC-40-PVC, direct buried.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type  3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Concealed in Ceilings and Interior Walls and Partitions: EMT.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations.

5. Damp or Wet Locations: GRC.
6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in institutional and commercial kitchens and damp or wet locations.

RACEWAYS AND BOXES FOR ELECTRICAL 
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7. Install all branch circuit conduits above floor slab, except the following locations may be 
used under slab:  kitchen, floor boxes, auditorium, and gymnasium:  RNC, Type EPC 40 
PVC.

8. Feeder conduits may be installed below floor slab in RNC, Type EPC 40 PVC.

C. Minimum Raceway Size: 3/4-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. GRC: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with 
NEMA  FB 2.10.

2. EMT: Use setscrew, steel fittings. Comply with NEMA  FB 2.10.
3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Do not install nonmetallic conduit above slab or grade unless noted otherwise.

3.2 INSTALLATION

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports.

B. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NFPA  70 limitations for types of 
raceways allowed in specific occupancies and number of floors.

C. Do not install raceways or electrical items on rotating equipment.

D. Do not fasten conduits onto the bottom side of a metal deck roof. Support conduits only from 
building structure.

E. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal raceway runs above water and steam piping.

F. Complete raceway installation before starting conductor installation.

G. Arrange stub-ups so curved portions of bends are not visible above finished slab.

H. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 
changes in direction.

I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to 
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material 
and size involved.

J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install 
conduits parallel or perpendicular to building lines.

RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS
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K. Support conduit within 12 inches of enclosures to which attached.

L. Do not embed raceways in slabs.

M. Transition all underground/underslab conduits below grade to a galvanized rigid conduit elbow 
prior to turning up through and above floor/grade.

N. Stub-Ups to Above Recessed Ceilings:

1. Use EMT or GRC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure.

O. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions.

P. Do not support cables, raceway, etc., from ceiling support wires.

Q. In general, conduit routing is not shown on Drawings. Circuit numbers are indicated by each 
device. Contractor is responsible for providing conduit installation required to connect all 
devices shown on Drawings. No more than three (3) circuits are allowed in a conduit run, unless 
wiring is increased in size in accordance with National Electrical Code.

R. Conduits to be supported by wall brackets shall have their supports spaced not more than 4'- 6" 
inches on center.

S. Raceways and boxes shall be supported directly from structural system, not from ceiling 
suspensions system or roof deck. Additional support shall be provided at junction or pull boxes.

T. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG.

U. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits.

V. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more.

W. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

X. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length.

Y. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use.

RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS
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Z. Install raceway sealing fittings at accessible locations according to NFPA  70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 
sealing fittings according to NFPA 70.

AA. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points:

1. Where an underground service raceway enters a building or structure.
2. Conduit extending from interior to exterior of building.
3. Where otherwise required by NFPA 70.

BB. Comply with manufacturer's written instructions for solvent welding RNC and fittings.

CC. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 
flexible conduit for recessed and semirecessed luminaires,  equipment subject to vibration, 
noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMCin damp or wet locations not subject to severe physical damage.

DD. Set metal floor boxes level and flush with finished floor surface.

EE. Protect conduits during construction with temporary plugs or caps. All conduit shall be securely 
capped until wire or cable is installed therein.

FF. Provide four 1 inch spare conduits stubbed-out into furred ceiling space above each flush 
mounted panelboard or cabinet.

GG. Convenience outlets, switches, or other devices located on walls shall be serviced from ceiling, 
unless otherwise indicated.

3.3 OUTLET BOX INSTALLATION

A. Outlet and device boxes shall be installed flush and shall be properly centered in ceiling tiles, 
wall finishes, or casework elements. Heights as indicated by Contract Documents are 
approximate and may be shifted slightly to match nearest block course, wainscots, and 
architectural details. Verify cabinet details, wall elevations, reflected ceiling plans, equipment 
rough-in locations, and door swings with Architectural, Mechanical, and Equipment Drawings 
prior to box or outlet rough-in.

B. Light switches shall be roughed-in adjacent to door openings on strike side of door. Verify 
location with Architect/Engineer's Drawings. Switch shall clear door frame by 6 inches.

C. Outlet boxes shall be of a type appropriate for use and location. Adjacent devices shall be 
ganged in multiple gang boxes under a common finish plate.

RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS
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D. Outlet Boxes shall be securely and rigidly attached on both sides and supported plumb, level, 
and true to building lines using any of following methods:

1. Telescoping screw gun box bracket (Caddy TSGB16).
2. Rigid box support (Caddy RBS16).

E. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
center of box unless otherwise indicated.

F. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box.

G. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose.

H. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits.

I. Finish plates shall not span different types of wall finishes either vertically or horizontally. 
Plates shall cover mortar joints and cut-openings completely.

J. Outlet, junction, and pull boxes and their covers shall have corrosion protection suitable for 
atmosphere in which they are installed. Provide gaskets for all boxes installed outside and other 
wet or damp locations (tunnels, crawl spaces, pits, etc.).

K. Outlet boxes shall be protected to prevent entrance of plaster, and debris shall be thoroughly 
cleaned from box before installation of conductors.

3.4 JUNCTION BOX INSTALLATION

A. Junction boxes shall be installed as indicated by Contract Documents and required for proper 
installation. Boxes shall be installed in accessible spaces or behind access panels. Boxes located 
above "snap-in" or "lay-in" removable ceilings will be considered accessible.

B. Junction boxes shall be used where necessary to facilitate installation of raceways and pulling 
of wire or cable. Boxes shall be sized in accordance with NEC and installed such that conduit 
entry will permit longest radius for conductors contained therein.

C. Support all boxes in accordance with National Electrical Code.

3.5 MOUNTING HEIGHTS

A. Distance from finished floor to center of device, unless otherwise specified as follows:

1. Receptacles 18 inches.
2. Switches and dimmers 46 inches.

RACEWAYS AND BOXES FOR ELECTRICAL 
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3. Receptacles or switch above countertop 2 inches above backsplash to bottom.

B. Exceptions:

1. At junction of different materials in wall finishes.
2. Where outlets occur in moldings, break in wall surface or unsuitable location in tile, 

wood or similar finish.
3. Where outlets conflict with locations of wall-mounted equipment such as radiators, 

convectors, unit heaters, etc.
4. As noted otherwise.

3.6 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches in 
nominal diameter.

2. Install backfill as specified in Section 312000 "Earth Moving."
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 
inches of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction as specified in Section 312000 "Earth Moving."

4. Install manufactured galvanized steel conduit elbows for stub-ups at poles and equipment 
and at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the 
coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 
60 inches from edge of foundation or equipment base. Install insulated grounding 
bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Section  260553 
"Identification for Electrical Systems."

3.7 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch above finished grade.

RACEWAYS AND BOXES FOR ELECTRICAL 
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D. Install handholes with bottom below frost line, below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated. Select arm 
lengths to be long enough to provide spare space for future cables but short enough to preserve 
adequate working clearances in enclosure.

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut 
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings 
to be used, and seal around penetrations after fittings are installed.

3.8 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling."

3.9 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer.

2. Repair damage to paint finishes with matching touchup coating recommended by 
manufacturer.

END OF SECTION

RACEWAYS AND BOXES FOR ELECTRICAL 
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Rigid nonmetallic duct.

1.3 DEFINITIONS

A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing 
materials such as concrete.

B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a 
duct bank.

C. Duct Bank:

1. Two or more ducts installed in parallel, with or without additional casing materials.
2. Multiple duct banks.

D. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

1.4 FIELD CONDITIONS

A. Ground Water: Assume ground-water level is at grade level unless a lower water table is noted 
on Drawings.

PART 2 - PRODUCTS

2.1 RIGID NONMETALLIC DUCT

A. Underground Plastic Utilities Duct: RNC, complying with NEMA  TC 2 and UL 651, with 
matching fittings complying with NEMA TC 3 by same manufacturer as duct.

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

UNDERGROUND DUCTS AND RACEWAYS 
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1. CANTEX INC.
2. National Pipe & Plastics.

C. Listed and labeled as defined in NFPA  70, by a nationally recognized testing laboratory, and 
marked for intended location and application.

D. Solvents and Adhesives: As recommended by conduit manufacturer.

PART 3 - EXECUTION

3.1 PREPARATION

A. Coordinate layout and installation of duct, duct bank, manholes, handholes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 
Notify Architect if there is a conflict between areas of excavation and existing structures or 
archaeological sites to remain.

B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, and boxes 
with final locations and profiles of duct and duct banks, as determined by coordination with 
other utilities, underground obstructions, and surface features. Revise locations and elevations 
as required to suit field conditions and to ensure that duct and duct bank will drain to manholes 
and handholes, and as approved by Architect.

C. Clear and grub vegetation to be removed, and protect vegetation to remain according to 
Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication according to 
Section 311000 "Site Clearing."

3.2 UNDERGROUND DUCT APPLICATION

A. Duct for Electrical Feeders 600  V and Less: Type  EPC-40-PVC RNC, direct-buried unless 
otherwise indicated.

B. Duct for Electrical Branch Circuits: Type  EPC-40-PVC RNC, direct-buried unless otherwise 
indicated.

C. Underground Ducts Crossing Paved Paths Walks and Driveways Roadways: Type  EPC-40 
PVC RNC, encased in reinforced concrete.

D. Stub-ups: Concrete-encased .

3.3 EARTHWORK

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use 
heavy-duty, hydraulic-operated, compaction equipment.

UNDERGROUND DUCTS AND RACEWAYS 
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B. Restoration: Replace area immediately after backfilling is completed or after construction 
vehicle traffic in immediate area is complete.

C. Restore surface features at areas disturbed by excavation, and re-establish original grades unless 
otherwise indicated. Replace removed sod immediately after backfilling is completed.

D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching. Comply with Section 329200 "Turf and Grasses" and Section 329300 "Plants."

E. Cut and patch existing pavement in the path of underground duct, duct bank, and underground 
structures according to "Cutting and Patching" Article in Section 017300 "Execution."

3.4 DUCT AND DUCT-BANK INSTALLATION

A. Where indicated on Drawings, install duct, spacers, and accessories into the duct-bank 
configuration shown. Duct installation requirements in this Section also apply to duct bank.

B. Install duct according to NEMA TCB 2.

C. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away 
from buildings and equipment. Slope duct from a high point between two manholes, to drain in 
both directions.

D. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use 
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and 
vertically, at other locations unless otherwise indicated.

E. Joints: Use solvent-cemented joints in duct and fittings and make watertight according to 
manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in 
same plane.

F. Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel to 
underground steam lines, perform calculations showing the duct will not be subject to 
environmental temperatures above 40 deg C. Where environmental temperatures are calculated 
to rise above 40 deg C, and anywhere the duct crosses above an underground steam line, install 
insulation blankets listed for direct burial to isolate the duct bank from the steam line.

G. Building Wall Penetrations: Make a transition from underground duct to GRC at least 10 feet 
outside the building wall, without reducing duct line slope away from the building and without 
forming a trap in the line. Use fittings manufactured for RNC-to-GRC transition. Install GRC 
penetrations of building walls as specified in Section 260544 "Sleeves and Sleeve Seals for 
Electrical Raceways and Cabling."

H. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare duct at 
terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic 
pressure.

I. Pulling Cord: Install 200-lbf- test nylon cord in empty ducts.

UNDERGROUND DUCTS AND RACEWAYS 
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J. Direct-Buried Duct and Duct Bank:

1. Excavate trench bottom to provide firm and uniform support for duct. Comply with 
requirements in Section 312000 "Earth Moving" for preparation of trench bottoms for 
pipes less than 6 inches in nominal diameter.

2. Width: Excavate trench 12 inches wider than duct on each side.
3. Depth: Install top of duct at least 36 inches below finished grade unless otherwise 

indicated.
4. Set elevation of bottom of duct bank below frost line.
5. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor 

temperature.
6. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, 

with not less than five spacers per 20 feet of duct. Place spacers within 24 inches of duct 
ends. Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and 
to ducts to prevent floating during concreting. Tie entire assembly together using fabric 
straps; do not use tie wires or reinforcing steel that may form conductive or magnetic 
loops around ducts or duct groups.

7. Install duct with a minimum of 3 inches between ducts for like services and 6 inches 
between power and communications duct.

8. Elbows: Install manufactured duct elbows for stub-ups, at building entrances, and at 
changes of direction in duct direction unless otherwise indicated. Encase elbows for 
stub-up ducts throughout length of elbow.

9. Install manufactured GRC elbows for stub-ups, at building entrances, and at changes of 
direction in duct.

a. Couple RNC duct to GRC with adapters designed for this purpose, and encase 
coupling with 3 inches of concrete.

b. Stub-ups to Outdoor Equipment: Extend concrete-encased GRC horizontally a 
minimum of 60 inches from edge of base. Install insulated grounding bushings on 
terminations at equipment.

1) Stub-ups shall be minimum 4 inchesabovefinished floor and minimum 3 
inchesfrom conduit side to edge of slab

c. Stub-ups to Indoor Equipment: Extend concrete-encased GRC horizontally a 
minimum of 60 inches from edge of wall. Install insulated grounding bushings on 
terminations at equipment.

1) Stub-ups shall be minimum 4 inches abovefinished floor and no less than 3 
inchesfrom conduit side to edge of slab

10. After installing first tier of duct, backfill and compact. Start at tie-in point and work 
toward end of duct run, leaving ducts at end of run free to move with expansion and 
contraction as temperature changes during this process. Repeat procedure after placing 
each tier. After placing last tier, hand place backfill to 4 inches over duct and hand tamp. 
Firmly tamp backfill around ducts to provide maximum supporting strength. Use hand 
tamper only. After placing controlled backfill over final tier, make final duct connections 
at end of run and complete backfilling with normal compaction. Comply with 
requirements in Section 312000 "Earth Moving" for installation of backfill materials.

UNDERGROUND DUCTS AND RACEWAYS 
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a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum of 6 
inches above top level of duct.

b. Place minimum 6 inches of engineered fill above concrete encasement of duct.

3.5 GROUNDING

A. Ground underground ducts and utility structures according to Section 260526 "Grounding and 
Bonding for Electrical Systems."

3.6 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Demonstrate capability and compliance with requirements on completion of installation 
of underground duct, duct bank, and utility structures.

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and 
adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch- long 
mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove 
obstructions and retest.

B. Correct deficiencies and retest as specified above to demonstrate compliance.

C. Prepare test and inspection reports.

3.7 CLEANING

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct 
until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for 
final cleaning and to assist in spreading lubricant throughout ducts.

B. Clean internal surfaces of manholes, including sump.

1. Sweep floor, removing dirt and debris.
2. Remove foreign material.

END OF SECTION

UNDERGROUND DUCTS AND RACEWAYS 
FOR ELECTRICAL SYSTEMS

260543 - 5



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
2. Sleeve-seal systems.
3. Grout.
4. Silicone sealants.

B. Related Requirements:
1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in 

fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Wall Sleeves:
1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends.
2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Sleeves for Rectangular Openings:
1. Material:  Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side 
larger than 16 inches, thickness shall be 0.052 inch.

SLEEVES AND SLEEVE SEALS FOR 
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b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 
sides larger than 16 inches, thickness shall be 0.138 inch.

2.2 SLEEVE-SEAL SYSTEMS

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable.

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

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.
c. Metraflex Company (The).
d. Pipeline Seal and Insulator, Inc.
e. Proco Products, Inc.

2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe.

3. Pressure Plates:  Stainless steel.
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements.

2.3 GROUT

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in 
non-fire-rated walls or floors.

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

C. Design Mix:  5000-psi, 28-day compressive strength.

D. Packaging:  Premixed and factory packaged.

2.4 SILICONE SEALANTS

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below.

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated.

B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam.

SLEEVES AND SLEEVE SEALS FOR 
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PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete Floors:

1. Interior Penetrations of Non-Fire-Rated Floors:
a. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint.  Comply with requirements in 
Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly 
between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; 
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide annular clear space between sleeve and raceway or cable 

unless sleeve seal is to be installed.
4. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches above 

finished floor level.  Install sleeves during erection of floors.

C. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using cast-iron pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe 
and sleeve for installing mechanical sleeve seals.

D. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing 
sleeve-seal system.

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building.

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve.  Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal.

END OF SECTION
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Labels.
2. Tapes.
3. Tags.
4. Cable ties.

1.3 ACTION SUBMITTALS

1. Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1  and IEEE  C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969.

F. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes.

1. Temperature Change: 120 deg  F, ambient; 180 deg  F, material surfaces.

IDENTIFICATION FOR ELECTRICAL 
SYSTEMS
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2.2 COLOR AND LEGEND REQUIREMENTS

A. Color-Coding for Phase-  and Voltage-Level Identification, 600  V or Less: Use colors listed 
below for ungrounded conductors.

1. Color shall be factory applied.
2. Colors for 120/240-V Circuits:

a. Phase A: Black.
b. Phase B: Red.

3. Color for Neutral:

a. 120/240-V - White.

4. Color for Equipment Grounds: Green.

B. Warning Label Colors:

1. Identify system voltage with black letters on an orange background.

C. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES."

D. Equipment Identification Labels:

1. Normal Power: Black letters on a white field.

2.3 LABELS

A. Self-Adhesive Wraparound Labels: Write-on, 3-mil- thick, flexible label with acrylic 
pressure-sensitive adhesive.

2.4 TAPES

A. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils 
thick by 1 to 2 inches wide; compounded for outdoor use.

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

a. Brady Corporation.
b. Carlton Industries, LP.
c. emedco.
d. Marking Services, Inc.
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B. Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white 
yellow and black stripes and clear vinyl overlay.

1. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following]:

a. Carlton Industries, LP.
b. Seton Identification Products.

C. Underground-Line Warning Tape:

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

a. Brady Corporation.
b. Ideal Industries, Inc.
c. LEM Products Inc.
d. Marking Services, Inc.
e. Reef Industries, Inc.
f. Seton Identification Products.

2. Tape:

a. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical utility lines.

b. Printing on tape shall be permanent and shall not be damaged by burial operations.
c. Tape material and ink shall be chemically inert and not subject to degradation 

when exposed to acids, alkalis, and other destructive substances commonly found 
in soils.

3. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE" .

D. Stenciled Legend: In nonfading, waterproof, ink or paint. Minimum letter height shall be 1 inch.

2.5 TAGS

A. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch thick, color-coded for phase and 
voltage level, with factory printed permanent designations; punched for use with self-locking 
cable tie fastener.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
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a. Brady Corporation.
b. Carlton Industries, LP.
c. emedco.
d. Grafoplast Wire Markers.
e. LEM Products Inc.
f. Marking Services, Inc.
g. Panduit Corp.
h. Seton Identification Products.

B. Write-on Tags:

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

a. Carlton Industries, LP.
b. LEM Products Inc.
c. Seton Identification Products.

2. Polyester Tags: 0.015 inch thick, with corrosion-resistant grommet and cable tie for 
attachment.

3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2.6 CABLE TIES

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

1. HellermannTyton.
2. Ideal Industries, Inc.
3. Marking Services, Inc.
4. Panduit Corp.

B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and 
Type 6/6 nylon.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black, except where used for color-coding.

C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black.
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D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi.
3. UL 94 Flame Rating: 94V-0.
4. Temperature Range: Minus 50 to plus 284 deg F.
5. Color: Black.

PART 3 - EXECUTION

3.1 PREPARATION

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product.

3.2 INSTALLATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project.

B. Install identifying devices before installing acoustical ceilings and similar concealment.

C. Verify identity of each item before installing identification products.

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation 
and maintenance manual.

E. Apply identification devices to surfaces that require finish after completing finish work.

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance 
of electrical systems and connected items.

G. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, 
and signal connections.

H. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for 
viewing from the floor.

I. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and 
accessibility.

J. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and 
accessibility.

IDENTIFICATION FOR ELECTRICAL 
SYSTEMS

260553 - 5



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

K. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly 
above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where 
width of multiple lines installed in a common trench [or concrete envelope ]exceeds 16 
inches overall.

2. Limit use of underground-line warning tape to direct-buried cables.
3. Install underground-line warning tape for direct-buried cables and cables in raceways.

L. Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose UV-stabilized plenum-rated cable ties.

M. Write-on Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose UV-stabilized plenum-rated cable ties.

N. Laminated Acrylic or Melamine Plastic Signs:

1. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters on 
1-1/2-inch- high sign; where two lines of text are required, use labels 2 inches high.

O. Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.3 IDENTIFICATION SCHEDULE

A. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices.

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, 
and locations of high visibility. Identify by system and circuit designation.

C. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each 
junction and pull box of the following systems with indelible marker containing the wiring 
system legend, system voltage, and circuit number. System legends shall be as follows:

1. "RECEPTACLE."
2. "LIGHTING."

D. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use self-adhesive wraparound labels self-adhesive 
vinyl tape to identify the phase.

IDENTIFICATION FOR ELECTRICAL 
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1. Locate identification at changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in 
congested areas.

E. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, 
manholes, and handholes, use write-on tags with the conductor or cable designation, origin, and 
destination.

F. Control-Circuit Conductor Termination Identification: For identification at terminations, 
provide with the conductor designation.

G. Conductors to Be Extended in the Future: Attach write-on tags to conductors.

H. Auxiliary Electrical Systems Conductor Identification: Self-adhesive vinyl tape that is uniform 
and consistent with system used by manufacturer for factory-installed connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 
pull points. Identify by system and circuit designation.

I. Locations of Underground Lines: Underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable.

J. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded 
conductors.

K. Equipment Identification Labels:

1. Indoor Equipment: Laminated acrylic or melamine plastic sign.
2. Outdoor Equipment: Laminated acrylic or self-adhesive melamine sign.
3. Include on all equipment labels the following:  Equipment name, voltage, amperage (for 

switchboards and panelboards) and source fed from.  Example:  PANEL A, 480Y/277V, 
400A, FED FROM DP-1.

4. Equipment to Be Labeled:
a. Panelboards: Typewritten directory of circuits in the location provided by 

panelboard manufacturer. Enclosures and electrical cabinets.
b. Enclosed switches (include equipment fed).
c. Contactors.
d. Other similar equipment designated by Owner's representative, architect or 

engineer.

END OF SECTION
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Straight-blade convenience receptacles.
2. GFCI receptacles.
3. Toggle switches.
4. Wall plates.

1.3 DEFINITIONS

A. Abbreviations of Manufacturers' Names:

1. Eaton: Eaton Wiring Devices; Division of Cooper Industries, Inc.
2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
3. Leviton: Leviton Mfg. Company, Inc.
4. Pass & Seymour: Pass& Seymour/Legrand.

B. EMI: Electromagnetic interference.

C. GFCI: Ground-fault circuit interrupter.

1.4 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

1. Product Data: For each type of product.
2. Shop Drawings: List of legends and description of materials and process used for 

premarking wall plates.

1.5 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
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1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' 
packing-label warnings and instruction manuals that include labeling conditions.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1.8 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace wiring devices that fail in 
materials or workmanship within specified warranty period.

B. Warranty Period: One year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

C. Devices for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations.

D. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer.

2.2 STRAIGHT-BLADE RECEPTACLES

A. Single and Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

1. Manufacturers:

a. Eaton; 5361 (single), AH5362 (duplex).
b. Hubbell; HBL5361 (single), HBL5362 (duplex).
c. Leviton; 5361 (single), 5362 (duplex).
d. Pass & Seymour; 5361 (single), 5362A (duplex).
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2.3 GFCI RECEPTACLES

A. General Description:

1. 125 V, 20 A, straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 

Class A, and FS W-C-596.
3. Self-testing with indicator light that shows when the GFCI has malfunctioned and no 

longer provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles (Dry Locations):

1. Manufacturers:

a. Eaton; SGF20.
b. Hubbell; GFRST20.
c. Leviton; GFNT2
d. Pass & Seymour; 2097.

C. Tamper and Weather-Resistant, Duplex GFCI Convenience Receptacles:

1. Manufacturers:

a. Eaton; TWRSGF20.
b. Hubbell; GFTR20.
c. Leviton; GFWR2.
d. Pass & Seymour; 2097TRWR.

2.4 TOGGLE SWITCHES

A. Comply with NEMA WD 1, UL 20, and FS W-S-896.

B. Switches, 120/277 V, 20 A:

1. Single Pole:

a. Manufacturers:

1) Eaton; AH1221.
2) Hubbell; HBL1221.
3) Leviton; 1221-2.
4) Pass & Seymour; PS20AC1.

2.5 WALL PLATES

A. Single and combination types shall match corresponding wiring devices.
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1. Plate-Securing Screws: Metal with head color to match plate finish. Provide   (2) screws 
for each plate.

2. Material for Finished Spaces: 0.035-inch- thick, satin-finished, Type  302 stainless steel.
3. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, 
"While-In-Use", weather-resistant,  die-cast aluminum with lockable cover.

2.6 FINISHES

A. Device Color:

1. Wiring Devices Connected to Normal Power System: Gray unless otherwise indicated or 
required by NFPA 70 or device listing.

B. Wall Plate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against 
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, 
dust, paint, and other material that may contaminate the raceway system, conductors, and 
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
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b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates.

3.2 GFCI RECEPTACLES

A. Install weatherproof GFCI receptacles in all damp and wet locations.

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 
engraved machine printing with black-filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes.
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3.4 FIELD QUALITY CONTROL

A. Test Instruments: Use instruments that comply with UL 1436.

B. Perform the following tests and inspections:

1. Test Instruments: Use instruments that comply with UL  1436.

C. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above.

D. Wiring device will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color Rendering Index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. LED: Light-emitting diode.

F. Lumen: Measured output of lamp and luminaire, or both.

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.3 ACTION SUBMITTALS

A. Product Data, Shop Drawings, Product Schedule:

1. Product Data: For each type of product.

a. Arrange in order of luminaire designation.
b. Include data on features, accessories, and finishes.
c. Include physical description and dimensions of luminaires.
d. Include emergency lighting units, including batteries and chargers.
e. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
f. Photometric data and adjustment factors based on laboratory tests,  complying with 

IESNA Lighting Measurements Testing and Calculation Guides, of each lighting 
fixture type. The adjustment factors shall be for lamps and accessories identical to 
those indicated for the lighting fixture as applied in this Project, IES LM-79 and 
IES LM-80.

1) Manufacturers' Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary 
Laboratory Accreditation Program for Energy Efficient Lighting Products.

2. Shop Drawings: For nonstandard or custom luminaires.
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a. Include plans, elevations, sections, and mounting and attachment details.
b. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection.

c. Include diagrams for power, signal, and control wiring.

3. Product Schedule: For luminaires and lamps.  Use same designations indicated on 
Drawings.

1.4 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation 
and maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.6 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Provide luminaires from a single manufacturer for each luminaire type.

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping.

1.8 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components (including but not 
limited to drivers, LED modules, luminaire housing, etc.) of luminaires that fail in materials or 
workmanship within specified warranty period.

B. Warranty Period: Five year(s) from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. LED Module:

1. Bulb shape complying with ANSI C79.1.
2. Lamp base complying with ANSI  C81.61.
3. Comply with IES LM-79:  Electrical and Photometric Measurements of Solid-State 

Lighting Products.
4. Comply with IES LM-80:  Measuring Lumen Maintenance of LED Light Sources.
5. Comply with IES TM-21:  Projecting Long Term Lumen Maintenance of LED Light 

Sources.
6. UL listed.
7. CRI of minimum 80.
8. CCT as indicated in Lighting Fixture Schedule.
9. LEDs shall be binned within a three-step MacAdam Ellipse.
10. L70 lumen maintenance at minimum of 50,000 hours. 
11. Lamps dimmable from 100 percent to 0 percent of maximum light output.
12. Modules shall be readily accessible and field replaceable.

C. LED driver:

1. Comply with NEMA SSL 1:  “Electronic Drivers for LED Devices, Arrays, or Systems”.
2. Comply with FCC Title 47 Part 15:  "Radio Frequency Devices"
3. Certified UL Class 2.
4. UL listed dry and damp location.
5. Sound Rating:  Class A.
6. THD Rating:  Less than 20 percent.
7. Power Factor: 0.90 or higher.
8. Drivers shall be readily accessible and field replaceable.
9. Voltage:  Provide multi-voltage drivers in all fixtures.
10. Disconnects:  Provide quick disconnect to allow replacement of drivers with circuit 

energized.
11. Dimming:  Provide 0-10 volt dimming for all fixtures unless indicated otherwise. 
12. Surge Protection: IEEE C62.41, Category A, 2.5 kV.
13. Drivers shall be readily accessible and field replaceable.
14. Provide a driver in each fixture, master/slave configurations are not acceptable.
15. Compatibility: Certified by manufacturer for use with specific dimming control system 

and module indicated.
16. Control: Coordinate wiring from driver to control device to ensure that driver, controller, 

and connecting wiring are compatible.
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2.2 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.

C. Factory-Applied Labels: Comply with UL  1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI for all luminaires.

2.3 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast.

B. Paint after fabrication.

PART 3 - EXECUTION

3.1 EXAMINATION

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

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before fixture installation. Proceed with installation only after unsatisfactory 
conditions have been corrected.

3.2 INSTALLATION

A. Comply with NECA 1.
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B. Fixture Locations:  Do not scale electrical Drawings for exact location of lighting fixtures.  In 
general, Architectural reflected ceiling Drawings indicate proper locations of lighting fixtures.

C. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

D. Install lamps in each luminaire.

E. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight.

F. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

G. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" for wiring connections.

3.3 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.

3.5 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness.
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1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION
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SECTION 265613 - LIGHTING POLES AND STANDARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Poles and accessories for support of luminaires.

1.3 DEFINITIONS

A. EPA: Equivalent projected area.

B. Luminaire: Complete lighting fixture.

C. Pole: Luminaire-supporting structure.

D. Standard: See "Pole."

1.4 ACTION SUBMITTALS

A. Product Data, Shop Drawings:

1. Product Data: For each pole, accessory, and luminaire-supporting and -lowering device, 
arranged as indicated.

a. Include data on construction details, profiles, EPA, cable entrances, materials, 
dimensions, weight, rated design load, and ultimate strength of individual 
components.

b. Include finishes for lighting poles and luminaire-supporting devices.
c. Anchor bolts.

2. Shop Drawings:

a. Include plans, elevations, sections, and mounting and attachment details.
b. Include details of equipment assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection.

c. Detail fabrication and assembly of poles and pole accessories.
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d. Foundation construction details, including material descriptions, dimensions, 
anchor bolts, support devices, and calculations, signed and sealed by a professional 
engineer licensed in the state of installation.

e. Anchor bolt templates keyed to specific poles and certified by manufacturer.
f. Method and procedure of pole installation. Include manufacturer's written 

installations.

1.5 INFORMATIONAL SUBMITTALS

A. Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that 
products are designed for indicated load requirements according to AASHTO LTS-6-M and that 
load imposed by luminaire and attachments has been included in design. The certification shall 
be based on design calculations signed and sealed by a professional engineer.

B. Sample Warranty: Manufacturer's standard warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For poles to include in emergency, operation, and 
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include pole inspection and repair procedures.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Pole repair materials.

1.8 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM C 1093 for foundation testing.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Package aluminum poles for shipping according to ASTM B 660.

B. Store poles on decay-resistant skids at least 12 inches above grade and vegetation. Support 
poles to prevent distortion and arrange to provide free air circulation.

C. Retain factory-applied pole wrappings on metal poles until right before pole installation. Handle 
poles with web fabric straps.
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1.10 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of pole(s) that fail in 
materials or workmanship; that corrode; or that fade, stain, perforate, erode, or chalk due to 
effects of weather or solar radiation within a specified warranty period. Manufacturer may 
exclude lightning damage, hail damage, vandalism, abuse, or unauthorized repairs from special 
warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
2. Warranty Period for Corrosion Resistance: Five years from date of Substantial 

Completion.
3. Warranty Period for Color Retention: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Characteristics: Comply with AASHTO LTS-6-M.

B. Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering devices, and 
supporting structure, applied according to AASHTO LTS-6-M.

C. Live Load: Single load of 500 lbf distributed according to AASHTO LTS-6-M.

D. Wind Load: Pressure of wind on pole and luminaire, calculated and applied according to 
AASHTO LTS-6-M.

1. Basic wind speed for calculating wind load for poles 50 feet high or less is 100 mph.

a. Wind Importance Factor: 1.0.
b. Minimum Design Life: 25 years.
c. Velocity Conversion Factor: 1.0.

E. Strength Analysis: For each pole, multiply the actual EPA of luminaires and brackets by a factor 
of 1.1 to obtain the EPA to be used in pole selection strength analysis.

F. Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting 
requirements. Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

2.2 ALUMINUM POLES

A. Poles: Seamless, extruded structural tube complying with ASTM B 221, Alloy 6063-T6, with 
access handhole in pole wall.

1. Shape: As indicated in Lighting Fixture Schedule.
2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway 

support.
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B. Grounding and Bonding Lugs: Bolted 1/2-inch threaded lug, complying with requirements in 
Section 260526 "Grounding and Bonding for Electrical Systems," listed for attaching grounding 
and bonding conductors of type and size listed in that Section, and accessible through handhole.

C. Fasteners: Stainless steel, size and type as determined by manufacturer. Corrosion-resistant 
items compatible with support components.

1. Materials: Compatible with poles and standards as well as to substrates to which poles 
and standards are fastened and shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after 
fabrication unless otherwise indicated.

D. Handhole: Oval shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover secured 
by stainless-steel captive screws.

E. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting.

F. Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1 to remove dirt, oil, 
grease, and other contaminants that could impair paint bond. Grind welds and polish 
surfaces to a smooth, even finish. Remove mill scale and rust, if present, from uncoated 
steel, according to SSPC-SP 5/NACE No. 1 or SSPC-SP 8.

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for equal 
corrosion protection.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color: As indicated in Lighting Fixture Schedule.

2.3 POLE ACCESSORIES

A. Base Covers: Manufacturers' standard metal units, finished same as pole, and arranged to cover 
pole's mounting bolts and nuts.

B. Provide pole vibration dampers for poles 20 feet and longer in length.

2.4 MOUNTING HARDWARE

A. Anchor Bolts: Manufactured to ASTM F 1554, Grade 55, with a minimum yield strength of 
55,000 psi.

1. Galvanizing: Hot dip galvanized according to ASTM A 153, Class C.
2. Bent rods as recommended by manufacturer.
3. Threading: Uniform National Coarse, Class 2A.

B. Nuts: ASTM A 563, Grade A, Heavy-Hex
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1. Galvanizing: Hot dip galvanized according to ASTM A 153, Class C.
2. Three nuts provided per anchor bolt , shipped with nuts pre-assembled to the anchor 

bolts.

C. Washers: ASTM F 436, Type 1.

1. Galvanizing: Hot dip galvanized according to ASTM A 153, Class C.
2. Two washers provided per anchor bolt.

2.5 GENERAL FINISH REQUIREMENTS

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

B. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

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

B. Examine poles, luminaire-mounting devices, lowering devices, and pole accessories before 
installation. Components that are scratched, dented, marred, wet, moisture damaged, or visibly 
damaged are considered defective.

C. Examine roughing-in for foundation and conduit to verify actual locations of installation.

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

3.2 POLE FOUNDATION

A. Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange. 
Structural steel complying with ASTM A 36/A 36M and hot-dip galvanized according to 
ASTM A 123/A 123 M; and with top-plate and mounting bolts to match pole-base flange and 
strength required to support pole, luminaire, and accessories. Concrete, reinforcement, and 
formwork are specified in Section 033000 "Cast-in-Place Concrete."

B. Anchor Bolts: Install plumb using manufacturer-supplied template, uniformly spaced.

C. Provide (1) nut below flange for leveling and (2) nuts above flange.
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3.3 POLE INSTALLATION

A. Alignment: Align pole foundations and poles for optimum directional alignment of luminaires 
and their mounting provisions on pole.

B. Clearances: Maintain the following minimum horizontal distances of poles from surface and 
underground features unless otherwise indicated on drawing.

1. Fire Hydrants and Water Piping: 60 inches.
2. Water, Gas, Electric, Communications, and Sewer Lines: 10 feet.
3. Trees: 15 feet from tree trunk.

C. Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by 
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in 
Section 033000 "Cast-in-Place Concrete."

D. Foundation-Mounted Poles: Mount pole with leveling nuts and tighten top nuts to torque level 
according to pole manufacturer's written instructions.

1. Grout void between pole base and foundation. Use nonshrink or expanding concrete 
grout firmly packed to fill space.

2. Install base covers unless otherwise indicated.

E. Raise and set pole using web fabric slings (not chain or cable) at locations indicated by 
manufacturer.

F. Install fixture fuses where required accessible at pole hand hole.

3.4 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a 
dissimilar metal, protect aluminum using insulating fittings or treatment.

B. Steel Conduits: Comply with requirements in Section 260533 "Raceways and Boxes for 
Electrical Systems."

3.5 GROUNDING

A. Ground Metal Poles and Support Structures: Comply with requirements in Section 260526 
"Grounding and Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding 

system.
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3.6 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

END OF SECTION
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SECTION 265619 - LED  EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp 
technology.

2. Luminaire supports.

B. Related Requirements:

1. Section 265613 "Lighting Poles and Standards" for poles and standards used to support 
exterior lighting equipment.

1.3 DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color rendering index.

C. Fixture: See "Luminaire."

D. IP: International Protection or Ingress Protection Rating.

E. Lumen: Measured output of lamp and luminaire, or both.

F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.4 ACTION SUBMITTALS

A. Product Data, Shop Drawings, Product Schedule,:

1. Product Data: For each type of luminaire.

a. Arrange in order of luminaire designation.
b. Include data on features, accessories, and finishes.
c. Include physical description and dimensions of luminaire.
d. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data.
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e. Photometric data and adjustment factors based on laboratory tests, complying with 
IES Lighting Measurements Testing and Calculation Guides, of each luminaire 
type. The adjustment factors shall be for lamps and accessories identical to those 
indicated for the luminaire as applied in this Project IES LM-79 IES LM-80.

1) Manufacturer's Certified Data: Photometric data certified by manufacturer's 
laboratory with a current accreditation under the NVLAP for Energy 
Efficient Lighting Products.

f. Wiring diagrams for power, control, and signal wiring.
g. Means of attaching luminaires to supports and indication that the attachment is 

suitable for components involved.

2. Shop Drawings: For nonstandard or custom luminaires.

a. Include plans, elevations, sections, and mounting and attachment details.
b. Include details of luminaire assemblies. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and size 
of each field connection.

c. Include diagrams for power, signal, and control wiring.

3. Product Schedule: For luminaires and lamps. Use same designations indicated on 
Drawings.

1.5 INFORMATIONAL SUBMITTALS

A. Sample warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires to include in operation and maintenance 
manuals.

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes.
2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes.

1.7 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' 
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.

B. Provide luminaires from a single manufacturer for each luminaire type.

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 
consistency among luminaires.
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1.8 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
prior to shipping.

1.9 FIELD CONDITIONS

A. Verify existing and proposed utility structures prior to the start of work associated with 
luminaire installation.

B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire 
installation.

1.10 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components (including but not 
limited to drivers, LED modules, luminaire housing, etc.) of luminaires that fail in materials or 
workmanship within specified warranty period.

1. Warranty Period: 5 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. UL Compliance: Comply with UL 1598 and listed for wet location.

C. LED Module:

1. Lamp base complying with ANSI C81.61.
2. Bulb shape complying with ANSI C79.1.
3. Comply with IES LM-79:  Electrical and Photometric Measurements of Solid-State 

Lighting Products.
4. Comply with IES LM-80:  Measuring Lumen Maintenance of LED Light Sources.
5. Comply with IES TM-21:  Projecting Long Term Lumen Maintenance of LED Light 

Sources.
6. UL listed.
7. CRI of minimum 80. 
8. CCT as indicated in Lighting Fixture Schedule.
9. LED's shall be binned within a three-step MacAdam Ellipse.
10. L70  lumen maintenance at minimum 50,000 hours.
11. Lamps dimmable from 100 percent to 0 percent of maximum light output.
12. Modules shall be readily accessible and field replaceable.
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D. LED Driver:

1. Comply with NEMA SSL 1:  “Electronic Drivers for LED Devices, Arrays, or Systems”.
2. Comply with FCC Title 47 Part 15:  "Radio Frequency Devices"
3. Certified UL Class 2.
4. UL listed wet.
5. Sound Rating:  Class A.
6. THD Rating:  Less than 20 percent.
7. Power Factor: 0.90 or higher.
8. Drivers shall be readily accessible and field replaceable.
9. Voltage:  Provide multi-voltage drivers in all fixtures.
10. Dimming:  Provide 0-10 volt dimming for all fixtures unless indicated otherwise. 
11. Surge Protection: IEEE C62.41, Category A, 2.5 kV. 
12. Drivers shall be readily accessible and field replaceable.
13. Provide a driver in each fixture, master/slave configurations are not acceptable.
14. Control: Coordinate wiring from driver to control device to ensure that driver, controller, 

and connecting wiring are compatible. 

E. In-line Fusing: Separate in-line fuse for each luminaire.

F. Lamp Rating: Lamp marked for outdoor use and in enclosed locations.

G. Source Limitations: Obtain luminaires from single source from a single manufacturer.

2.2 LUMINAIRE TYPES

A. Refer to Lighting Fixture Schedule on Drawings.

2.3 MATERIALS

A. Metal Parts: Free of burrs and sharp corners and edges.

B. Sheet Metal Components: Corrosion-resistant aluminum. Form and support to prevent warping 
and sagging.

C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. Doors shall be removable for cleaning or 
replacing lenses.

D. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall be 
located where they will be readily visible to service personnel, but not seen from normal 
viewing angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
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b. Lamp diameter, shape, size, wattage and coating.
c. CCT and CRI for all luminaires.

2.4 FINISHES

A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast.

B. Paint after fabrication.

C. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping. Where indicated, match finish process and color of pole or support 
materials.

D. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and 
designating finishes.

1. Finish designations prefixed by AA comply with the system established by the 
Aluminum Association for designating aluminum finishes.

2. Color: As Indicated in Lighting Fixture Schedule.

E. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual 
for Architectural and Metal Products" for recommendations for applying and designating 
finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, 
grease, and other contaminants that could impair paint bond. Grind welds and polish 
surfaces to a smooth, even finish. Remove mill scale and rust, if present, from uncoated 
steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8.

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel.

3. Color: As Indicated in Lighting Fixture Schedule.

2.5 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.
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B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit 
connections before luminaire installation.

C. Examine walls, roofs, canopy ceilings for suitable conditions where luminaires will be installed.

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

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is substantially complete, clean luminaires used for temporary lighting and install 
new lamps.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Comply with NECA 1.

B. Install lamps in each luminaire.

C. Fasten luminaire to structural support.

D. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Support luminaires without causing deflection of finished surface.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

E. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.

F. Wiring Method: Install cables in raceways. Conceal raceways and cables.

G. Install luminaires level, plumb, and square with finished grade unless otherwise indicated. 
Install luminaires at height and aiming angle as indicated on Drawings.

H. Coordinate layout and installation of luminaires with other construction.

I. Adjust luminaires that require field adjustment or aiming. Comply with requirements in Section 
260519 "Low-Voltage Electrical Power Conductors and Cables" and 260533 "Raceways and 
Boxes for Electrical Systems" for wiring connections and wiring methods.

3.4 INSTALLATION OF INDIVIDUAL GROUND-MOUNTED LUMINAIRES

A. Aim as indicated on Drawings.
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B. Install on concrete base with top 4 inches above finished grade or surface at luminaire location. 
Cast conduit into base, and finish by troweling and rubbing smooth. Concrete materials, 
installation, and finishing are specified in Section 033000 "Cast-in-Place Concrete."

3.5 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment.

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In 
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap.

3.6 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

3.7 FIELD QUALITY CONTROL

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.

B. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

C. Illumination Tests:

1. Operational Test: After installing luminaires, switches, and accessories, and after 
electrical circuitry has been energized, test units to confirm proper operation.

D. Luminaire will be considered defective if it does not pass tests and inspections.

E. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results. If adjustments are made to lighting system, retest to demonstrate 
compliance with standards.

3.8 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaires.
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3.9 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION
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SECTION 311000 - SITE CLEARING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Protecting existing vegetation to remain.
2. Removing existing vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Removing above- and below-grade site improvements.
6. Temporary erosion- and sedimentation-control measures.

1.3 DEFINITIONS

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms.

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  
In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 
environments, the surface soil can be subsoil.

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing 
in-place surface soil and is the zone where plant roots grow.

D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing 
in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 
free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of 
subsoil and weeds, roots, toxic materials, or other nonsoil materials.

E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction, and indicated on Drawings.

F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected 
during construction, and indicated on Drawings.

G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

SITE CLEARING 311000 - 1



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

1.4 MATERIAL OWNERSHIP

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain 
Owner's property, cleared materials shall become Contractor's property and shall be removed 
from Project site.

1.5 PROJECT CONDITIONS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated.

C. Utility Locator Service:  Notify Dig Safe System for area where Project is located before site 
clearing.

D. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place.

E. The following practices are prohibited within protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Impoundment of water.
5. Excavation or other digging unless otherwise indicated.
6. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated.

F. Do not direct vehicle or equipment exhaust towards protection zones.

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.

H. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 
moist.
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PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction.

B. Locate and clearly identify trees, shrubs, and other vegetation to remain.  Flag each tree trunk at 
54 inches above the ground.

C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction.

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones.

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established.

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal.

3.3 TREE AND PLANT PROTECTION

A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 
damaged by construction operations, in a manner approved by Architect.

3.4 EXISTING UTILITIES

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place.

B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
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C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches 

below exposed subgrade.
3. Use only hand methods for grubbing within protection zones.
4. Chip removed tree branches and dispose of off-site.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated.

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer to a density equal to adjacent original ground.

3.6 TOPSOIL STRIPPING

A. Remove sod and grass before stripping topsoil.

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil 
or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and 
other objects more than 2 inches in diameter; trash, debris, weeds, roots, and other waste 
materials.

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and 
shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.

1. Limit height of topsoil stockpiles to 72 inches.
2. Do not stockpile topsoil within protection zones.
3. Stockpile surplus topsoil to allow for respreading deeper topsoil.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
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1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 
line of existing pavement to remain before removing adjacent existing pavement.  
Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions.  Keep paint off surfaces 
that will remain exposed.

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property.

END OF SECTION
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SECTION 312000 - EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Preparing subgrades for slabs-on-grade walks pavements and turf and grasses.
2. Excavating and backfilling for buildings and structures.
3. Subbase course and base course for asphalt paving.
4. Subsurface drainage backfill for walls and trenches.
5. Excavating and backfilling trenches for utilities and pits for buried utility structures.

B. Related Sections:

1. for excavating well hole to accommodate elevator-cylinder assembly.
2. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling 

topsoil, and removal of above- and below-grade improvements and utilities.
3. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including 

preparing and placing planting soil for turf areas.

1.3 DEFINITIONS

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe.

2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe.

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water.

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated.
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1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect.  Authorized additional 
excavation and replacement material will be paid for according to Contract provisions for 
changes in the Work.

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length.
3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Architect.  Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation.

G. Fill:  Soil materials used to raise existing grades.

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd. for footing, trench, and 
pit excavation that cannot be removed by rock excavating equipment equivalent to the 
following in size and performance ratings, without systematic drilling, ram hammering, ripping, 
or blasting, when permitted:

1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic 
excavator; equipped with a 42-inch- wide, maximum, short-tip-radius rock bucket; rated 
at not less than 138-hp flywheel power with bucket-curling force of not less than 28,700 
lbf and stick-crowd force of not less than 18,400 lbf with extra-long reach boom; 
measured according to SAE J-1179.

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp 
flywheel power and developing a minimum of 47,992-lbf breakout force with a 
general-purpose bare bucket; measured according to SAE J-732.

I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 
100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D 1586.

J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface.

K. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk.

L. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials.

M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of the following manufactured products required:

1. Geogrid.
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1.5 INFORMATIONAL SUBMITTALS

A. Material Test Reports:  For each borrow soil material proposed for fill and backfill as follows:

1. Classification according to ASTM D 2487.

1.6 PROJECT CONDITIONS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction.

B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract.

1. Do not proceed with work on adjoining property until directed by Architect.

C. Utility Locator Service:  Notify  "Dig Safe System" for area where Project is located before 
beginning earth moving operations.

D. Do not commence earth moving operations until temporary erosion- and sedimentation-control 
measures, specified in Section 311000 "Site Clearing," are in place.

E. The following practices are prohibited within tree protection zones:

1. Storage of construction materials, debris, or excavated material.
2. Parking vehicles or equipment.
3. Foot traffic.
4. Erection of sheds or structures.
5. Impoundment of water.
6. Excavation or other digging unless otherwise indicated.
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated.

F. Do not direct vehicle or equipment exhaust towards protection zones.

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
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PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations.

B. Satisfactory Soils:  Soil Classification Groups A-1, A-2-4, A-2-5, and A-3 according to 
AASHTO M 145, or a combination of these groups; free of rock or gravel larger than 3 inches 
in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction.

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve.

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch 
sieve and not more than 8 percent passing a No. 200 sieve.

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch 
sieve and not more than 12 percent passing a No. 200 sieve.

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch 
sieve and not more than 8 percent passing a No. 200 sieve.

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed 
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch 
sieve and 0 to 5 percent passing a No. 8 sieve.

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 
1-inch sieve and 0 to 5 percent passing a No. 4 sieve.

J. Sand:  ASTM C 33; fine aggregate.

K. Impervious Fill:  Silty/clayey gravel and sand mixture capable of compacting to a dense state.

L. All subbase and base materials shall be in conformance with MDOT gradations and 
specifications.
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2.2 GEOTEXTILES

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test 
methods referenced:

1. Survivability:  Class 2; AASHTO M 288.
2. Grab Tensile Strength:  157 lbf; ASTM D 4632.
3. Sewn Seam Strength:  142 lbf; ASTM D 4632.
4. Tear Strength:  56 lbf; ASTM D 4533.
5. Puncture Strength:  56 lbf; ASTM D 4833.
6. Apparent Opening Size:  No. 40 sieve, maximum; ASTM D 4751.
7. Permittivity:  0.2 per second, minimum; ASTM D 4491.
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

ACCESSORIESA. Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) 
thick, continuously inscribed with a description of the utility; colored as follows:

1. Red:  Electric.
2. Yellow:  Gas, oil, steam, and dangerous materials.
3. Orange:  Telephone and other communications.
4. Blue:  Water systems.
5. Green:  Sewer systems.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth moving 
operations.

B. Protect and maintain erosion and sedimentation controls during earth moving operations.

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 
temporary protection before placing subsequent materials.

3.2 DEWATERING

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area.

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation.
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1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.

3.3 EXCAVATION FOR STRUCTURES

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections.

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work.

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces.

B. Excavations at Edges of Tree- and Plant-Protection Zones:

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use 
narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop 
exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.

2. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and 
Plant Protection."

3.4 EXCAVATION FOR WALKS AND PAVEMENTS

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades.

3.5 EXCAVATION FOR UTILITY TRENCHES

A. Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line.

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated.

1. Clearance:  12 inches each side of pipe or conduit.

C. Trenches in Tree- and Plant-Protection Zones:

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use 
narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop 
exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
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2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities.

3. Cut and protect roots according to requirements in Section 015639 "Temporary Tree and 
Plant Protection."

3.6 SUBGRADE INSPECTION

A. Notify Architect when excavations have reached required subgrade.

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed.

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 
10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and 
areas of excess yielding.  Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph.

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed.

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work.

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation.

3.7 UNAUTHORIZED EXCAVATION

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect.

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Architect.

3.8 STORAGE OF SOIL MATERIALS

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees.

3.9 BACKFILL

A. Place and compact backfill in excavations promptly, but not before completing the following:
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1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation.

2. Surveying locations of underground utilities for Record Documents.
3. Testing and inspecting underground utilities.
4. Removing concrete formwork.
5. Removing trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

B. Place backfill on subgrades free of mud, frost, snow, or ice.

3.10 UTILITY TRENCH BACKFILL

A. Place backfill on subgrades free of mud, frost, snow, or ice.

B. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  
Concrete is specified in Section 033000 "Cast-in-Place Concrete" 

C. Trenches under Roadways:  Provide 4-inch- thick, concrete-base slab support for piping or 
conduit less than 30 inches below surface of roadways.  After installing and testing, completely 
encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 
roadway subbase course.  Concrete is specified in Section 033000 "Cast-in-Place Concrete" 

D. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs.

3.11 SOIL FILL

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material.

B. Place and compact fill material in layers to required elevations as follows:

1. Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.
3. Under steps and ramps, use engineered fill.
4. Under building slabs, use engineered fill.
5. Under footings and foundations, use engineered fill.

C. Place soil fill on subgrades free of mud, frost, snow, or ice.

3.12 SOIL MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content.
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1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight.

3.13 COMPACTION OF SOIL BACKFILLS AND FILLS

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers.

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure.

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 92 percent.

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent.

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent.

3.14 GRADING

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances.

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  
Finish subgrades to required elevations within the following tolerances:

1. Turf or Unpaved Areas:  Plus or minus 1 inch.
2. Walks:  Plus or minus 1 inch.
3. Pavements:  Plus or minus 1/2 inch.

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch  when tested with a 
10-foot straightedge.
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3.15 SUBSURFACE DRAINAGE

A. Subdrainage Pipe:  Specified in Section 334600 "Subdrainage."

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench.  
Place a 6-inch course of filter material on subsurface drainage geotextile to support subdrainage 
pipe.  Encase subdrainage pipe in a minimum of 12 inches of filter material, placed in 
compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping sides 
and ends at least 6 inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D 698.

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, 
to within 12 inches of final subgrade, in compacted layers 6 inches thick.  Overlay drainage 
backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 
inches.

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D 698.

2. Place and compact impervious fill over drainage backfill in 6-inch- thick compacted 
layers to final subgrade.

3.16 CUT AND FILL CALCULATIONS - CONTRACTOR'S RESPONSIBILITY

A. It is the Contractor's responsibility to fully calculate all earthwork to determine requirements for 
earthwork construction prior to Bid submission in accordance with the Contract Documents. 
There will be no change orders issued for hauling soil offsite or onto the site as necessary to 
meet the final grades and the requirements of the Project Master Schedule.

1. If there is an excess of soil after Construction is complete, the Contractor shall include in 
their Bid the costs to haul all excess soil off the Owner's property at no additional costs to 
the Owner. Excess soil from all sources, such as, but not limited to, foundation 
excavation, utility trenches, etc., shall be included in the calculations.

2. If additional soil is needed to meet indicated grade elevations, the Contractor shall 
include in their Bid all costs associated with buying and hauling the extra soil needed to 
the site at no additional costs to the Owner.

3. Temporary stockpile locations are indicated on the Drawings, however, these are only 
available during Construction and all excess soil, including topsoil, if applicable, shall be 
removed.

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows:
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1. Place base course material over subbase course under hot-mix asphalt pavement.
2. Shape subbase course and base course to required crown elevations and cross-slope 

grades.
3. Place subbase course and base course 6 inches or less in compacted thickness in a single 

layer.
4. Place subbase course and base course that exceeds 6 inches in compacted thickness in 

layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 
inches thick.

5. Compact subbase course and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95  percent of maximum dry unit 
weight according to ASTM D 698.

C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent 
lateral movement.  Construct shoulders, at least 12 inches wide, of satisfactory soil materials 
and compact simultaneously with each subbase and base layer to not less than 95 percent of 
maximum dry unit weight according to ASTM D 698.

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE

A. Place drainage course on subgrades free of mud, frost, snow, or ice.

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete 
slabs-on-grade as follows:

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends.

2. Place drainage course 6 inches or less in compacted thickness in a single layer.
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick.
4. Compact each layer of drainage course to required cross sections and thicknesses to not 

less than 95 percent of maximum dry unit weight according to ASTM D 698.

3.19 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified geotechnical engineering testing agency to perform tests 
and inspections.

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements.

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when 
approved by Architect.
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D. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 
2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the 
following locations and frequencies:

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and backfill 
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab, but in 
no case fewer than three tests.

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 
100 feet or less of wall length, but no fewer than two tests.

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length, but no fewer than two tests.

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained.

3.20 PROTECTION

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris.

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions.

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact.

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible.

3.21 GEO-GRID INSTALLATION

A. When field conditions deem necessary by the Testing Agency, and when authorized by the 
Owner and Architect/Engineer, the Contractor shall install a geo-grid mat on top of the 
compacted subgrade prior to placing the stone subbase and asphalt binder and surface.

B. The geo-grid shall be placed in strict accordance with the manufacturer¢¢s specifications.

END OF SECTION
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SECTION 313111 – EXCAVATION, SCREENING AND RECYCLING OF LEAD FRAGMENTS 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work Included: This Section specifies the following items. 

1. Excavation and screening of Old Berm, New Berm, Adjacent Floor and Overshot Soils to 
separate and remove lead fragments from soils for the purpose of recycling these 
materials.  Designated soils will be excavated and screened to separate bullets and bullet 
fragments from oversized materials and fines to achieve approximately 80%-90% 
removal of lead fragments using appropriately sized, screening equipment. 

2. Containerization and secured storage of recovered lead fragments. 
3. Loading and transport of containerized lead fragments.  
4. Recycling of lead fragments at a recycler. 
5. Staging of screened soils and oversized materials for stabilization and/or beneficial reuse 

on site. 

1.2 REFERENCES 

A. Section 313113 - Health and Safety for Lead Maintenance. 

B. Section 311000 - Site Clearing. 

C. Section 312000 – Earthwork. 

D. Drawings titled “Site Demolition Plan” prepared by Schmidt Associates, Inc. 

1.3 DEFINITIONS 

A. Excavated Soil for Screening: Lead-impacted soils containing bullets, bullet fragments, and/or 
shot as defined on the Drawings or as otherwise specified by the Owner’s Representative as 
capable of producing quantities and quality for recycling. 

B. Screening: The physical separation process used to separate lead fragments from lead-impacted 
range soils.  Physical separation may occur using either or both size separation and density 
separation equipment/techniques. 

C. Recycling: Beneficial reuse of recovered lead fragments by a smelter, ammunition 
manufacturer, ammunition re-loader, or other party that will generate value from these materials 
recovered from site soils. 

D. Licensed Recycler: A person, company, or other organization that is recognized as a recycler 
and maintains license with government as a recycler. 
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E. Competent Person:  As defined in 29 CFR 1926.31, the competent person shall be “one who is 
capable of identifying existing and predictable hazards, and who has the authority to take 
prompt corrective measures to eliminate them. 

1.4 SUBMITTALS 

A. The name and qualifications of the company who will perform the excavation, screening and 
securing the recovered lead fragments. Five (5) years of experience in lead remediation with at 
least 5 similar projects is required for the company who will perform this work. 

 
B. Qualifications from the Contractor of the person designated as “Competent Person” responsible 

for screening activities.  

C. A Project Work Plan that identifies excavation, grading, screening and other materials handling 
equipment to be deployed to the site, and that defines the sequence of excavation activities by 
area, depth and process. 

D. Name, address and proof of license for the recycler. 

E. Number and weights of containers transported to the recycler and certificate of recycling. 

1.5 QUALITY CONTROL 

A. Workmanship shall be performed in accordance with industry standards and in compliance with 
federal state, and local published rules, regulations, standards and statues, as well as guidance.  
Materials and equipment shall comply with normal standards of practice and must comply with 
federal, state and local regulations or published industry, environmental or health and safety 
codes acceptable to the State of Maine. 

B. Contractor shall excavate and screen lead-impacted soils from the designated area including 
new berm, old berm, side berm, range floor and overshot areas exhibiting lead bullets and bullet 
fragments as defined on the Drawings at concentrations that warrant screening.  Contractor 
may, at his own option and expense, undertake recycling operation in other areas of the project 
with the approval of the Owner’s Representative. 

1.6 QUALITY ASSURANCE 

A. The Owner’s Representative will make such tests as deemed necessary to determine compliance 
with these Specifications. 

1.7 EXCAVATION AND SCREENING REQUIREMENTS 

A. Contractor shall appropriately sized heavy equipment and utilize a multi-stage screening plant 
and finishing system to ensure physical separation of recyclable quality and quantity of lead 
bullets and bullet fragments.  The minimum screen mesh size dimension shall be ¼ inch for the 
collection of bullet fragments. 
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B. All equipment shall be of safe design and of sufficient capacity for the intended work. 

C. Contractor shall repair or replace damaged equipment at Contractor’s expense without 
reimbursement. 

D. Contractor’s personnel must have the requisite training and medical monitoring for handling 
Lead-Impacted Materials in accordance with OSHA 29 CFR 1910.120 and Section 013200. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare subgrade for earthwork operations, including removal of vegetation from ground 
surface and miscellaneous debris from work area as specified in Section 311000. 

B. Protect and maintain erosion and sedimentation controls as specified in the Project SWPPP 
during earthwork operations as indicated on Sheet CE101. 

C. Perform excavation in designated areas to specified depths as shown on Drawings CD 101 and 
CD 102 – Site Demolition Plan to support screening operations.  Not all areas identified on 
those sheets contain lead in sufficient concentrations to warrant screening. 

D. Contractor shall lay out the Work areas based on the limits of Excavation shown on the 
Drawings. Both the Screening and Soil Staging areas will be limited to designated Lead 
Impacted Area. The Owner’s Representative will designate location for the excavated soils that 
will not be screened or treated.  

E. Contractor shall excavate the soil material to the horizontal and vertical limits shown on the 
Drawings. 

F. Excavation shall be performed to prevent tracking of lead from impacted soil onto portions of 
the site which are not impacted. 

G. Soil shall be excavated and processed through screening equipment in a controlled manner to 
minimize the generation of dust.  Dust control shall be performed as the work progresses and 
whenever a dust nuisance or hazard conditions occur.  If determined to be necessary, earth 
moving and soil processing activities may require the application of water to reduce the level of 
dust generated.  Chemical treatment or light bituminous treatment for dust control will not be 
permitted. 

H. During the screening process, staged piles will be used to temporarily store the materials 
excavated from the site.  Staged piles will remain within lead-impacted areas of the range to 
minimize potential cross contamination to other areas. Contractor shall establish individual 
staged piles of approximately 250 cubic yards. Staging piles will be classified as un‐treated soil 
material, treated soil material, or debris. At all times, staging piles shall be properly protected 
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from the weather. Runoff from staging area(s) will be contained, controlled, and properly 
disposed at no additional expense to the Owner. Lead-impacted staging piles will be covered 
during significant (causes runoff or puddling) storm events. The Contractor will take care to 
eliminate sediment transport out of these area(s). The Contractor will provide hay bales 
surrounding the base of each stockpile of screened soils that will remain in place for more than 
two weeks. 

I. Contractor shall segregate over-size, like-size, and fine soils as well as recovered bullet 
fragments resulting from screening within the processing.  

J. Bullets fragments shall be placed in a DOT approved container and stored in a secured location 
within the project area.  Contractor shall inventory lead in containers daily and coordinate and 
arrange transport to the recycler. 

K. The Contractor shall provide the Owner’s Representative with documentation such as 
transportation manifests and certificates of recycling for all containerized lead bullet fragments.  
Proceeds from recycling will be retained by Contractor according to contract stipulations. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT AND PAYMENT 

A. Screening and Recycling shall be paid on a Fixed Price for up to 2000 per cubic yards.  
Amounts beyond this amount will be paid on a per cubic yard basis. Volumes will be 
determined by Contractor.  

B. The full value of the recycled lead bullet fragments shall be retained by Contractor per contract 
stipulations. 

END OF SECTION 313111 
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SECTION 313113 - HEALTH AND SAFETY FOR LEAD MAINTENANCE 

PART 1 -  GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the Contractor’s requirements to conduct a practical, sound, and effective 
program for the prevention of accidents, and assigns specific responsibilities to the Contractor 
for program compliance. 

B. The health and safety program is designed to assist the Contractor to recognize, evaluate and 
control hazardous activities and conditions within their respective areas of contract 
responsibility. 

1.2 REFERENCES 

A. Section 311000 - Site Clearing. 

B. Section 312000 – Earthwork. 

C. Section 313111 – Excavation, Screening and Recycling of Lead Fragments. 

D. Applicable regulations and publications include, but are not limited to, the following: 

1. ACGIH, Threshold Limit Values and Biological Exposure Indices (most recent version). 
2. ANSI, Emergency Eyewash and Shower Equipment, Z358.1, 1981. 
3. ANSI, Practice for Occupational and Educational Eye and Face Protection, Z87.1, 1979. 
4. ANSI, Practices for Respiratory Protection, Z88.2, most recent version. 
5. ANSI, Protective Footwear, Z41.1, 1983. 
6. ANSI, Respirator Use Physical Qualification for Personnel, Z88.6, 1984. 
7. DHHS, "Manual of Analytical Methods”, 3rd edition Volumes I and II, DHHS (NIOSH) 

Publication 84-100. 
8. DOT Standards and Regulations, 49 CFR 171 and 49 CFR 172. 
9. NFPA, Flammable and Combustible Liquids Code, NFPA 30, most recent revision. 
10. NIOSH Pocket Guide to Chemical Hazards, DHHS/PHS/CDC/NIOSH, June, 2000 or 

most recent. 
11. NIOSH/OSHA/USCG/USEPA, Occupational Safety and Health Guidance Manual for 

Hazardous Waste Site Activities, DHHS/PHS/CDC/NIOSH, October 1985. 
12. OSHA, Title 29 CFR Part 1910, Occupational Safety and Health Standards, and Title 29 

CFR Part 1926, Safety and Health Regulations for Construction Sites. 
13. USEPA, Health and Safety Requirements for Personnel Engaged in Field Activities, 

USEPA Order No. 14402. 
14. USEPA, Standard Operating Safety Guidelines, November 1984. 

E. Where two or more regulations/documents conflict, the one(s) offering the greatest degree of 
protection shall apply. 
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1.3 CONTRACTOR’S RESPONSIBILITY FOR HEALTH AND SAFETY 

A. Contractor shall comply with any and all state, federal, and local ordinances, laws and 
regulations. 

B. Contractor shall be responsible for the health and safety of Contractor’s employees, 
subcontractors, suppliers, agents, inspectors, visitors, the general public, and any other 
individuals associated with or interacting with Contractor who provide labor, goods, or other 
services on the site. 

C. Contractor shall be responsible for emergency response planning and notification, and for actual 
response to any and all emergencies that may occur during the course of the work, including 
emergencies that may occur when Contractor is not present at the site. 

D. Contractor is responsible for communicating daily with the Owner’s Representative regarding 
health and safety issues for the safe conduct of duties, but such communication shall not imply 
any duty or responsibility on the part of the Owner with regard to health and safety of 
Contractor’s employees, its subcontractors, suppliers, the general public, or other individuals.  
The Owner’s responsibility and duty with regard to health and safety shall be limited to the 
Owner’s employees and representatives.  Contractor shall have responsibility and duty to the 
Owner to communicate health and safety issues accurately and in a timely manner to allow the 
Owner’s Representative to take appropriate actions to protect the Owner’s employees and 
representatives. 

E. Contractor shall designate a Site Safety and Health Officer (SSHO) on the site during the work 
who shall, at a minimum, have at least 1 year of experience as an SSHO, and have 40-hour 
OSHA Hazardous Waste Operations training and 8-hour OSHA Supervisor training and 
appropriate refresher training.   

F. The SSHO shall enforce the requirements of safety and health for all Contractor personnel 
onsite at all times.  The SSHO shall ensure that all Contractor personnel, subcontractor 
personnel, and visitors, follow the applicable site Health and Safety Plan (HASP), including 
wearing the designated level of Personal Protective Equipment (PPE).  If the SSHO elects to 
require a higher level of protection than that specified in the Contractor’s HASP, the extra costs 
associated with such higher level shall be borne by Contractor, unless such extra costs are 
approved in advance in writing by the Owner. 

G. After mobilization, the SSHO shall monitor activities and shall document the need for 
additional worker protection as required, based on activities performed and action levels 
specified in the HASP. 

H. In the event of a health or safety risk, as determined by the SSHO or by other Contractor 
personnel or by the Owner’s Representative, Contractor shall not proceed with the Work until a 
method for handling the risk has been determined in consultation with the Owner’s 
Representative, approved by the Owner and implemented.  Any health or safety risk resulting in 
a stoppage of Work shall be reported immediately to the Owner’s Representative. 

I. Contractor shall be responsible for implementing a safety process and providing site training, 
observation, and feedback for Contractor personnel employed at the site. 
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J. Contractor shall be responsible for preparing a project HASP under which their employees, 
subcontractors, and agents shall work. 

1.4 SUBMITTALS 

A. Contractor shall prepare and submit a HASP to the Owner’s Representative, who will review 
and comment, but not approve, the Contractor’s HASP.  The Contractor shall follow all 
applicable local, state, and federal health and safety standards, laws and regulations, and 
guidelines implemented through, but not limited to, the OSHA, NIOSH, ACGIH, and USEPA.  
Where these are in conflict, the more stringent requirement shall be followed.  The following 
points shall be addressed in the Contractor’s HASP: 

1. Names of key personnel and alternates responsible for health and safety, including a 
Contractor Health and Safety Representative and SSHO.   

2. A Health and Safety risk or Job Safety Analysis (JSA) associated with each portion of the 
Work (i.e., list potential chemical, biological and physical hazards). 

3. Employee and subcontractor training assignments to ensure compliance with 29 CFR 
1910.120. 

4. A requirement that Contractor locate underground utilities by using Dig Safe procedures 
prior to the start of the work. 

5. PPE to be used for each of the site tasks and operations being conducted, as required by 
the PPE program in 29 CFR 1910.120, 29 CFR Subpart I, and 29 CFR 1926. 

6. Medical surveillance requirements in accordance with the program in 29 CFR 1910.120. 
7. An air monitoring plan to include frequency and types of air monitoring, personnel 

monitoring, and environmental sampling techniques and instrumentation to be used by 
the Contractor, including methods of maintenance and calibration of monitoring and 
sampling equipment. This is to include a minimum of 3 perimeter air monitoring stations 
to determine if off-site impact by lead containing dust is occurring. 

8. Corrective actions and upgrading of personnel protection based on monitoring of air, 
personnel, and environmental sampling, with specific action levels identified in the 
Contractor’s HASP. 

9. Site control measures in accordance with the control program required in 29 CFR 
1910.120 and 29 CFR 1926. 

10. Decontamination procedures in accordance with 29 CFR 1910.120 and Section 015001. 
11. An emergency response plan, including the necessary PPE and other equipment.  

Explanation of potential emergencies and contingency plan of action, including 
description of the route to the nearest appropriate hospital, hospital route map, and 
posting of emergency telephone numbers at the site. 

12. If confined space entry is required, include confined space entry procedures in 
accordance with 29 CFR 1910.146, and a list of all anticipated confined space entries 
required by Contractor in the course of the work. 

13. A Spill Prevention, Control and Countermeasure (SPCC) Plan. 
14. A list of health and safety and emergency equipment available on the site. 
15. A description of engineering controls used to reduce the hazards of equipment operation 

and exposure to site hazardous chemicals. 
16. Open trench excavation procedures in accordance with applicable OSHA Regulations. 
17. Training for emergency response procedures. 
18. Heat stress program. 
19. Cold stress program. 
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20. Lockout/Tagout, if needed,  where the operation of machinery and/or equipment in which 
the unexpected energization on start up or the release of stored energy could cause injury 
to personnel. 

B. Prior to initiating work, Contractor shall provide the Owner’s Representative with 
documentation of employee and applicable subcontractor training and medical certifications 
required by 29 CFR 1910.120 as described in 3.01A of this Section. 

C. Should site conditions require, Contractor shall submit documentation of training and 
experience for the designated excavation-competent person. 

D. Contractor shall submit copies of all periodic equipment inspections completed. 

1.5 NOTIFICATIONS 

A. Contractor shall immediately (within 30 minutes) verbally report to the Owner Representative 
the occurrence of any and all health and safety incidents.  An Incident Report form or Near-
Miss Report form, as appropriate, shall be submitted within 24 hours of occurrence of the 
incident or issue. 

B. Contractor shall immediately and fully investigate any such incident or near-miss and conduct a 
root cause analysis, and shall submit to the Owner’s Representative, the Contractor’s written 
corrective action plan for such incident within one day after the incident occurs. 

C. Contractor shall notify the Owner’s Representative should any biological hazards (e.g., snakes 
or other wildlife) be observed.  No wildlife shall be killed in a non-threatening situation.  
Handling of wildlife by the Contractor must be avoided. 

1.6 EQUIPMENT AND FACILITIES 

A. Contractor shall provide all equipment, temporary facilities, and personnel required to perform 
activities onsite safely in accordance with all laws, regulations, standards, and the Contractor’s 
HASP. 

1.7 PERSONAL PROTECTIVE EQUIPMENT 

A. The appropriate level of PPE shall be determined by the Contractor for specific tasks as 
described in the Contractor’s HASP.  If hazards are identified that require a level of protection 
greater than Level C (defined in paragraph D below), work shall be suspended and the Owner’s 
Representative notified.  The Contractor’s SSHO, in consultation with the Owner’s 
Representative, shall determine what actions are required prior to restarting work.  Contractor 
shall determine and document the appropriateness of suggested minimum PPE requirements for 
Contractor’s employees and others at the site. 

B. Contractor shall furnish and maintain materials and equipment for the health and safety of 
Contractor employees, its subcontractors, suppliers, and visitor personnel.  Contractor shall 
provide all required health and safety equipment, first aid equipment, tools, monitoring 
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equipment, PPE, and ancillary equipment and methods required to ensure workers’ health and 
safety and to comply with the Contractor’s HASP.   

C. Level D protection will be required at all times while onsite by all personnel and visitors on the 
site, except in Support Zone areas.  Level D PPE consists of: 

1. Hard hat. 
2. Steel-toed boots. 
3. Safety glasses with permanent side shields. 
4. Work clothes (long pants, shirts with sleeves). 
5. Work gloves. 
6. High visibility reflective safety vests. 
7. Hearing protection (as needed to prevent exposure exceeding 85 dB level). 

D. If additional protection consisting of Level C PPE is required during the work, Level C PPE 
shall include protection from dust particulates and entrained heavy metals and consist of Level 
D protection with the following additions: 

1. Air purifying respirator, half-face or full-face (depending on required protection factor) 
with High Efficiency Particulate Air cartridges meeting NIOSH/Mine Safety and Health 
Administration Specifications; the presence of chemical vapors during activities such as 
painting could trigger the need for additional respiratory protection. 

2. Disposable poly-coated chemically protective coveralls. 
3. Disposable chemically resistant outer gloves. 
4. Disposable chemically resistant inner gloves (nitrile). 
5. Chemically resistant, steel-toed, and steel-shanked boots (PVC, neoprene, or nitrile), or 

outer booties. 

E. Biological hazards (e.g., ticks, poison ivy, and snakes) may be present at this site.  The 
Contractor must make all employees aware of these hazards and the potential for dermal 
contact.  Mitigation of these risks is a priority. 

1.8 OTHER HEALTH AND SAFETY EQUIPMENT 

A. Contractor is required to have the following equipment available on the site for the health and 
safety of Contractor, subcontractors, suppliers, and visitors: 

1. Repellants and ointments for ticks and poison ivy. 
2. First aid kits. 
3. Fire suppression equipment (appropriate to location and type of flammable materials 

present).  Equipment will be certified ready for use within the previous twelve months 
and will also have been inspected each month; documentation supporting certification 
and inspections will be available for review. 

4. Emergency eyewash facilities meeting OSHA specifications. 
5. Personnel decontamination facilities and equipment. 
6. Other equipment or supplies as determined to be necessary or prudent by Contractor or 

the Owner’s Representative. 
7. Flammable liquids storage cabinet(s), if necessary. 
8. Fall protection equipment appropriate for the hazards on the project 
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9. Spill kit. 

1.9 WORKER QUALIFICATIONS   

A. Contractor shall provide the following training for applicable workers except those who will be 
restricted to the Support Zone: 

1. Initial 40-hour OSHA hazardous waste health and safety training and current annual 
eight-hour refresher training. 

2. Eight-hour OSHA hazardous waste supervisory training (required for the Contractor’s 
Superintendent and SSHO). 

3. 10-hour OSHA Construction training. 
4. Enrollment in a medical monitoring program, with clearance within the previous 12 

months from a licensed physician allowing the worker to participate in field activities and 
use respiratory protective equipment.  Contractor shall not submit detailed medical 
information for employees. 

5. Current respiratory fit testing certification. 
6. Current cardiopulmonary resuscitation (CPR) and first aid certification for at least one 

worker assigned to work on the site. 
7. Confined Space Entry Training for workers entering confined spaces, if required. 
8. Documentation of sufficient and relevant training and experience to perform the assigned 

duties and responsibilities of “Competent Person”.  As defined in 29 CFR 1926.31, the 
competent person shall be “one who is capable of identifying existing and predictable 
hazards, and who has authority to take prompt corrective measures to eliminate them”.   

1.10 WORK PLANNING AND MEETINGS 

A. Contractor shall conduct a daily health and safety meeting, prior to beginning work for that day, 
to address health and safety issues, changing site conditions, activities and personnel.  All 
Contractor employees and subcontractors working on the site on that day shall attend the 
meeting.  All meetings shall be documented and attendees shall sign acknowledgement of their 
presence at the meeting.  Daily meetings shall include an evaluation of the work to be 
conducted, the hazards associated with the work, and control measures being used to reduce 
exposure. 

B. Contractor personnel who are not in attendance for the daily health and safety meeting shall be 
briefed on the meeting notes upon arrival at the site and prior to commencing their work 
activities.  Employees shall sign acknowledgement of briefings prior to commencing work. 

C. Contractor shall hold and document additional health and safety meetings at the start of each 
major task and whenever site conditions affecting personnel safety change.  Any major task 
undertaken shall require the completion, or modification, of a JSA. 

1.11 ENGINEERING CONTROLS 

A. Contractor shall, at a minimum, provide the following engineering controls to reduce the 
hazards of equipment operation and exposure to site hazardous chemicals: 
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1. Roll-over cages for bulldozers, back hoes, loaders, and tractors. 
2. Back-up alarms for all trucks and moving equipment. 
3. Wetting of soil and other media or other means to control dust during the work. 
4. Decontamination of personnel and equipment.  
5. Barricades for open trenches and excavations. 
6. Sloping, benching, shoring, drainage systems, or other controls as necessary to ensure 

stability of excavations and embankments. 
7. Others as determined to be necessary or prudent by Contractor or as directed by the 

Owner’s Representative. 

1.12 MONITORING 

A. Contractor shall perform heat exposure and cold exposure monitoring activities as required by 
weather conditions. 

B. Contractor shall perform all air monitoring activities described in the Contractor’s HASP 
required to provide health and safety protection to the Contractor’s and subcontractors’ 
personnel. 

C. Generation of dust must be minimized. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.1 WORK ZONES 

A.  Contractor shall establish work zones, considering applicability of Support Zone, 
Decontamination Zone and Exclusion Zone.  
1. Contractor shall lay out the Work Zones and establish boundaries, barriers, facilities, and 

controls to ensure that all personnel and equipment exiting the Exclusion Zone shall pass 
through the Decontamination Zone before entering the Support Zone and before exiting the 
Project Site. 

2. Contractor shall furnish, install, and maintain in good condition, orange plastic mesh 
fencing (and/or warning tape) secured to metal “T”‐posts to delineate the boundaries 
between Work Zones, including the Exclusion Zone, Decontamination Zone, and Support 
Zone and around the any staged/stockpile areas. 

3. Support Zone. In coordination with the Owner’s Representative, the Contractor shall 
establish a Support Zone for field office(s), storage, sanitary facilities, hand washing 
facilities, and non-construction vehicle parking. 

B.  The Support Zone shall be an area free of physical and chemical hazards.  Contractor shall 
maintain the Support Zone in a safe, clean, orderly, and sanitary manner at all times. 

C.  Decontamination Zone: Contractor shall establish a Decontamination Zone between the Support 
Zone and the Exclusion Zone. 
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1. Contractor shall provide suitable facilities for personnel decontamination in the 
Decontamination Zone, including emergency eyewash, hand washing, and changing 
and/or shower facilities, as needed. 

2. Contractor shall construct a vehicle and equipment decontamination facility, if necessary, 
which shall allow for decontamination of construction vehicles and trucks leaving the 
site. 

3. Contractor shall inspect all vehicles and equipment that have been in the Exclusion Zone 
prior to exiting the Exclusion Zone. Contractor shall remove mud and debris from all 
equipment that has been in the Exclusion Zone prior to movement of equipment between 
the Exclusion Zone and Non‐Exclusion Zone area(s) at the site. 

D.   Exclusion Zone: Contractor shall establish an Exclusion Zone using the following criteria and 
other criteria deemed necessary by the Owner’s Representative: 

1. Open excavation areas shall be included in the Exclusion Zone. 
2. Soil screening and staging area 
3. Treated material staging areas shall be designated Exclusion Zones. 
4. Consideration of meteorological conditions and the potential for contaminants or other 

materials to be blown or washed from the area 
5. OSHA Regulations and other applicable Laws and Regulations 

PART 4 -  MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment will be made for work required under this Section.  All 
costs in connection with the HASP development and implementation are included in the 
execution of other tasks. 

END OF SECTION 313113 
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SECTION 313213.16 ‐ CEMENT SOIL STABILIZATION 

PART 1 ‐ GENERAL 

1. 1 SCOPE OF WORK 
 

A. This Section pertains to the specifications for cement stabilization of sandy or silty soil and 
consists of pulverizing, addition of Portland cement, mixing, wetting and compacting the 
mixed material to the required density. This Section applies to natural ground, embankment, 
or pavement subgrade and shall be constructed as specified herein and in conformity with 
the typical sections, details, lines and grades as shown on the plans.  

 
1. 2 RELATED WORK SPECIFIED ELSEWHERE 

 

A. Drawings and general provisions of the Contract, including Procurement and Contracting 
Requirements, Division 00 and Division 01 apply to this section. 

 
B.  Section 311100 – Clearing and Grubbing 

 

C. Section 312000 ‐ Earth Moving 
 

D.  Section 321216 – Asphalt Paving 
 

E.  Section 321313 – Concrete Paving 
 

1. 3 APPLICABLE PUBLICATIONS 
 

The following publications of the latest issues listed below, but referred to thereafter by basic 
designation only, form a part of this specification to the extent indicated by references thereto:  

 
A. American Society for Testing and Materials Standards (ASTM): 

 
1.  C 150‐07 Standard Specification for Portland Cement 

 
2.  D 698‐07e1 Standard Test Methods for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft‐lbf/ft3)  
 

3.  D 1557‐07 Standard Test Methods for Laboratory Compaction Characteristics 
of Soil Using Modified Effort (56,000 ft‐lbf/ft3)  

 
B.  Indiana Department of Transportation Standard Specifications, Section 219, "Cement 

Stabilized Subgrade Soil” 
 

1. 4 DEFINITIONS 
 

A. Subgrade: The uppermost surface of an excavation, including excavation for trenches, or the 
top surface of a fill or backfill immediately below base course, pavement, or topsoil 
materials. 

B.  Backfill: Soil material or controlled low‐strength material used to fill an excavation. 
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C. Base Course: The layer placed between the subgrade and surface pavement in a paving 

system. 
 

D.  Geotechnical Engineer: Person or company contracted by the owner and/or through the 
architect to provide testing and onsite Geotechnical services during the construction 
schedule. 

 

1. 5 QUALITY ASSURANCE 

 

A. Codes and Standards: Perform earthwork complying with requirements of authorities having 
jurisdiction. 

 
B.  Testing and Inspection Service: Employ a qualified independent geotechnical engineering 

testing agency to classify proposed on‐site and borrow soil materials to verify that soils 
comply with specified requirements and to perform required field and laboratory testing. 
Contractor responsible to coordinate with the testing agency prior to start of work requiring 
testing so as to minimize unnecessary cost or delays to the project.  

 
C. Testing: 

 

1.  Retain and pay a qualified Geotechnical engineer to take all field samples and do all 
laboratory testing necessary to verify compliance of the work to these Specifications or 
as required by City or other regulatory agencies. The Geotechnical Engineer shall 
submit results of all testing done during the course of the work to the Owner, 
Architect, and Contractor. 

 
2.  Notify testing lab a minimum of 48 hours in advance of the time testing is required to 

satisfy requirements of this section. 
 

3.  Should testing specified above show work which does not satisfy these Specifications, 
the Contractor shall pay, through the Owner, for all additional tests required to 
determine the extent of work that is not satisfactory and for all additional tests 
necessary to demonstrate compliance with these specifications. 

 
4.  All tests shall be performed by the Soil Engineer in accordance with ASTM C150, D 698, 

D1557, Tex‐114‐E or other test method selected by Geotechnical Engineer.  

 
 

1. 6 PROJECT/SITE CONDITIONS 

A. Cement treatment shall not be mixed or placed when the air temperature is below 40 
degrees F and is falling, but may be mixed or placed when the air temperature is above 35 
degrees F and is rising, the temperature being taken in the shade and away from artificial 
heat and with the further provision that cement treatment shall be mixed or placed only 
when weather conditions are suitable. 

 

B.  Completed sections of cement treated material in place may be opened immediately to local 
traffic and to construction equipment and to all traffic after the curing period, provided 
thecement treated course has hardened sufficiently to prevent marring or distorting the 
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surface by equipment or traffic. 
 

C. The Contractor shall be required, within the limits of his contract, to maintain the cement 
treated course in good condition until all work has been completed and accepted. 
Maintenance shall include immediate repairs of any defects that may occur.  This work shall 
be done by the Contractor at his own expense and repeated as often as may be necessary to 
keep the area continuously intact. Faulty work shall be replaced for the full depth of 
treatment. It is the intent of this specification that the Contractor constructs the plan depth 
of cement treatment in one homogeneous mass. The addition of thin stabilized layers will 
not be permitted in order to provide the minimum specified depth.  

 
D.  Design Strength 

 
Cement mixture shall produce at least 750 psi unconfined compressive strength at 7 days. 
Percent of cement to be used shall be coordinated with Geotechnical Report but in no way 
shall the percent of cement added be less than 5% 

 

1. 7 SUBMITTALS 
 

A. None required for this section.  

PART 2 ‐ PRODUCTS 

2. 1 SOIL 
 

A. Soil shall consist of approved sand or silt material free from vegetation or other objectionable 
matter encountered in the existing subgrade and other acceptable material used in 
preparation of the subgrade in accordance with this specification. 

 
2. 2 PORTLAND CEMENT 

 

A. Cement shall be Type 1 of a standard brand of Portland cement and shall conform to the 
requirements of ASTM Designation: C 150‐07. 

 
B.  One sack, containing 1 cubic foot of cement, shall be considered as weighing 94 pounds net. 

One barrel of cement shall be considered as weighing 376 pounds net and containing 4 cubic 
feet. 

 
C. It is the Contractors option to use bulk cement, provided the apparatus for handling, 

weighing and spreading the cement is approved in writing. Cement weighing equipment 
shall be as specified below in 3.1.A. 

 

2. 3 WATER 
 

A. Water used for mixing or curing shall be reasonably clean and free of oil, salt, acid, alkali, 
sugar, vegetable matter or other substances injurious to the finished product.  

 

B.  Water sources other than the local municipal domestic water supply must be approved by 
the Owner. 

C. If onsite reclaimed water sources are used, tanks and apprentices must be clearly marked 
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with the words “non‐potable” water. 
 
PART 3 ‐ EXECUTION 

 
3. 1 EQUIPMENT 

 

A. Equipment utilized where materials are specified to be measured or proportioned by weight 
shall conform to the requirements of the INDOT specifications, Section 219, "Cement 
Stabilized Subgrade Soil” Equipment necessary for the proper construction of the work shall 
be on the project, in first‐class working condition, both as to type and condition, prior to the 
start of construction operations. The Contractor shall at all times provide sufficient 
equipment to enable continuous prosecution of the work and completion in the required 
number of working days. 

 
B.  Portland cement treatment for materials in place may be constructed with any machine or 

combination of machines and auxiliary equipment that will produce results as outlined in this 
specification. 

 
C. Mixing may be accomplished by a multiple‐pass traveling mixing plant or a single‐pass 

traveling mixing plant. 
 

D.  The equipment provided by the Contractor shall be operated by experienced and capable 
employees and shall be that equipment necessary to provide a cement treatment meeting 
the requirements herein specified. 

 

3. 2 CONSTRUCTION METHOD 
 

A. It is the primary requirement of this specification to secure a completed course of treatment 
containing a uniform Portland cement mixture free from loose or segregated areas, of 
uniform density and moisture content, well bound for its full depth and with a smooth 
surface suitable for placing subsequent courses. It shall be the responsibility of the 
Contractor to regulate the sequence of work, to process a sufficient quantity of material to 
provide full depth as shown on plans, to use the proper amount of Portland Cement to 
maintain the work and rework the courses as necessary to meet the above requirements.  

 
3. 3 PREPARATION OF SUBGRADE 

 
A. Before other construction operations are begun, the subgrade shall be graded and shaped as 

required to construct the Portland cement treatment for material in place in conformance 
with the lines, grades, thickness and typical cross section shown on the plans. Unsuitable soil 
or material shall be removed and replaced with acceptable soil.  

B.  The subgrade shall be firm and able to support without displacement the construction 
equipment and the compaction hereinafter specified. Soft or yielding subgrade shall be 
corrected and made stable before construction proceeds. 

 
3. 4 PULVERIZATION 

 
A. The soil shall be pulverized such that at the completion of moist‐mixing, 100 percent by dry 

weight passes a 1‐inch sieve, and a minimum of 80 percent passes a No. 4 sieve, exclusive of  
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gravel or stone retained on these sieves. 
 

3. 5 APPLICATION OF CEMENT 
 

A. Portland cement shall be spread uniformly on the soil in such quantity that all soil to be 
treated receives the minimum percentage of cement. If a bulk cement spreader is used, it 
shall be positioned by string lines or other approved method during spreading to insure a 
uniform distribution of cement. 

 
B.  Cement shall be applied to an area such that the operation can be continuous and completed 

in daylight within 6 hours of such application. 
 

C. The percentage of moisture in the soil, at the time of cement application, shall not exceed 
the quantity that will permit uniform and intimate mixture of soil and cement during dry 
mixing operations. It shall not exceed the specified optimum moisture content for the soil 
cement mixture. 

 
D.  No equipment, except that used in spreading the mixture, will be allowed to pass over the 

freshly spread cement until it is mixed with the soil. 
 

3. 6 MIXING AND PROCESSING 
 

A. Unless otherwise shown on the plans, either method (A) or (B) below may be used at the 
option of the Contractor. 

 
1.  Multiple‐Pass Traveling Mixing Plant 

 
a.  After the cement has been applied it shall be dry‐mixed with the soil.  Mixing 

shall continue until the cement has been sufficiently blended with the soil to 
prevent the formation of cement balls when water is applied. Any mixture of 
soil and cement that has not been compacted and finished shall not remain 
undisturbed for more than 30 minutes. 

 
b. Immediately after the dry mixing of soil and cement is complete, water as 

necessary shall be uniformly applied and incorporated into the mixture. 
Pressurized equipment and supply provided shall be adequate to insure 
continuous application of the required amount of water to sections being 
processed within 3 hours of application of the cement. Proper care shall be 
exercised to insure proper moisture distribution at all times. After the last 
increment of water has been added, mixing shall continue until a thorough and 
uniform mix has been obtained. 

 

2.  Single‐Pass Traveling Mixing Plant 
 

a.  After the cement has been applied it shall be sufficiently dry‐mixed with the soil 
to prevent the formation of cement balls when water is applied. Un‐pulverized 
soil lumps in the soil cement mixture immediately behind the mixer that are dry 
will not be allowed. Should this condition prevail, the Contractor shall "pre‐ 
wet" the raw soil as necessary to correct this condition. 

 
b. This mixer shall be provided with means for visibly and accurately gauging the 
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water application. The water shall be applied uniformly through a pressure 
spray bar. 

 

c.  After cement is spread, mixing operations shall proceed as follows: 

 

i. The mixer shall in one continuous operation thoroughly moist‐mix the 
soil, cement and water, spread the completed soil cement mixture evenly 
over the machine processed width of the subgrade and leave it in a loose 
condition ready for immediate compaction. 

 
ii. The soil and cement mixture shall not remain undisturbed, after mixing 

and before compacting, for more than 30 minutes. 
 

3. 7 COMPACTION AND FINISHING 
 

A. The material shall be compacted to not less than 95 percent of the Standard Maximum 
Density (ASTM D698‐07e1) and as shown on the plans.  At the start of compaction, the 
percentage of moisture in the mixture and in un‐pulverized soil lumps, based on oven‐dry 
weights, shall not be below or more than two percentage points above the specified 
optimum moisture content and shall be less than that quantity which will cause the soil 
cement mixture to become unstable during compaction and finishing.  When the 
uncompacted soil cement mixture is wetted by rain so that the average moisture content 
exceeds the tolerance given at the time of final compaction, the entire section shall be 
reconstructed in accordance with this specification at the sole expense of the Contractor.  

 
B.  The specified optimum moisture content and density shall be determined in the field by Test 

Method Tex‐114‐E or other approved methods, on representative samples of soil cement 
mixture obtained from the area being processed. 

 
C. Prior to the beginning of compaction, the mixture shall be in a loose condition for its full 

depth. The loose mixture then shall be uniformly compacted to the specified density within 
2 hours after the application of cement. 

 
D.  After the soil and cement mixture, is compacted, water shall be uniformly applied as needed 

and thoroughly mixed in with a spiketooth harrow or equal.  The surface shall then be 
reshaped to the required lines, grades and cross section and then lightly scarified to loosen 
any imprint left by the compacting or shaping equipment. 

 
E.  The resulting surface shall be thoroughly rolled with a pneumatic tire roller and "clipped", 

"skinned", or "tight bladed" by a power grader to a depth of approximately 1/4 inch, 
removing all loosened soil and cement from the section. The surface shall then be 
thoroughly compacted with the pneumatic roller, adding small increments of moisture as 
needed during rolling. If plus No. 4 aggregate is present in the mixture, one complete 
coverage of the section with the flat wheel roller shall be made immediately after the 
"clipping" operation. When directed by the Owner, surface finishing methods may be varied 
from this procedure provided a dense, uniform surface, free of surface compaction planes, is 
produced. The moisture content of the surface material must be maintained within two (2) 
percent of its specified optimum during all finishing operations.  Surface compaction and 
finishing shall proceed in such a manner as to produce, a smooth, closely knit surface, free of 
cracks, ridges or loose material conforming to the crown, grade and line shown on the plans 
in a timeframe no longer than 2 hours from the initial application of cement.
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F. Finished Surface should not vary more than 3/8 inch when tested with a straight edge 10‐16 
feet long. 

 
G. Thickness of finished subgrade shall be at least the thickness shown on the plans within ¼ 

inch tolerance and can exceed the thickness shown on the plans as needed to meet the 
needs of the project 

 

3. 8 CURING 

 

A. Protection and Cover 
 

After the cement treated course has been finished as specified herein, the surface shall be 
protected against rapid drying by any of the following curing methods for a period no less 
than 3 days or until the surface or subsequent courses are placed: 

 

1.  Maintain in a thorough and continuously moist condition by sprinkling, or 
 

2.  Apply a 2‐inch layer of earth on the completed course and maintain in a moist 
condition, or 

 
3.  Apply an asphalt membrane to the treated course, immediately after same is 

completed. The quantity and type of asphalt shall be sufficient to completely cover 
and seal the total surface of the base and fill all voids. If the Contractor elects to use 
this method, it shall be the Contractor’s responsibility to protect the asphalt 
membrane from being picked up by traffic by either sanding or dusting the surface of 
same. The asphalt membrane may remain in place when the proposed surface or 
other base courses are placed. 

 

B.  Surface 
 

1.  The surface or other base courses may be applied on the finished base as soon after 
completion as operations will permit. 

 

3. 9 CONSTRUCTION JOINTS 

 

A. At the end of each day's construction a straight transverse construction joint shall be formed 
by cutting back into the total width of completed work to form a true vertical face free of 
loose and shattered material. 

 
B.  Cement treatment for large, wide areas shall be built in a series of parallel lanes of 

convenient length and width as approved. 
 
END OF SECTION 313213.16 
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SECTION 321216 - ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Hot-mix asphalt paving.
2. Pavement-marking paint.

B. Related Sections:

1. Division 32 Sections for other paving installed as part of crosswalks in asphalt pavement 
areas.

1.3 DEFINITION

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

1.4 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

1. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties.

a. Job-Mix Designs:  For each job mix proposed for the Work.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by 
authorities having jurisdiction or the DOT of state in which Project is located.

B. Installer Qualifications:  Imprinted-asphalt manufacturer's authorized installer who is trained 
and approved for installation of imprinted asphalt required for this Project.

C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

ASPHALT PAVING 321216 - 1
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D. Regulatory Requirements:  Comply with materials, workmanship, and other applicable 
requirements of Maine Department of Transportation for asphalt paving work.

1. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken 
and bearing manufacturer's labels containing brand name and type of material, date of 
manufacture, and directions for storage.

B. Store pavement-marking materials in a clean, dry, protected location within temperature range 
required by manufacturer.  Protect stored materials from direct sunlight.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met:

1. Tack Coat:  Minimum surface temperature of 60 deg F.
2. Slurry Coat:  Comply with weather limitations in ASTM D 3910.
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at time of 

placement.
4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F at time of placement.

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for oil-based materials, and not exceeding 
95 deg F.

PART 2 - PRODUCTS

2.1 AGGREGATES

A. General:  Use materials and gradations that have performed satisfactorily in previous 
installations.

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, 
crushed blast-furnace slag.

C. Fine Aggregate:  ASTM D 1073 AASHTO M 29, sharp-edged natural sand or sand prepared 
from stone, gravel, cured blast-furnace slag, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 
aggregate mass.
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D. Mineral Filler:  ASTM D 242 AASHTO M 17, rock or slag dust, hydraulic cement, or other 
inert material.

2.2 ASPHALT MATERIALS

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22.

B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material ASTM D 946 for 
penetration-graded material.

C. Tack Coat:  ASTM D 977 emulsified asphalt, or AASHTO M 208 cationic emulsified asphalt, 
slow setting, diluted in water, of suitable grade and consistency for application.

D. Water:  Potable.

E. Undersealing Asphalt:  ASTM D 3141, pumping consistency.

2.3 AUXILIARY MATERIALS

A. Sand:  ASTM D 1073, Grade Nos. 2 or 3.

B. Joint Sealant:  ASTM D 6690, Type II or III, hot-applied, single-component, polymer-modified 
bituminous sealant.

C. Pavement-Marking Paint:  Alkyd-resin type, lead and chromate free, ready mixed, complying 
with AASHTO M 248, Type N; colors complying with FS TT-P-1952.

1. Color:  As indicated.

D. Wheel Stops:  Precast, air-entrained concrete, 2500-psi minimum compressive strength, 4-1/2 
inches high by 9 inches wide by 72 inches long.  Provide chamfered corners, drainage slots on 
underside, and holes for anchoring to substrate.

1. Dowels:  #4 reinforcing bars, 24-inch minimum length.

2.4 MIXES

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having 
jurisdiction;  designed according to procedures in AI MS-2, "Mix Design Methods for Asphalt 
Concrete and Other Hot-Mix Types"; and complying with the following requirements:

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located.

2. Base Course:  #8 HMA binder.
3. Surface Course:  #11 HMA surface.
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B. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities having 
jurisdiction and designed according to procedures in AI MS-2, "Mix Design Methods for 
Asphalt Concrete and Other Hot-Mix Types."

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located.

2. Provide mixes complying with composition, grading, and tolerance requirements in 
ASTM D 3515 for the following nominal, maximum aggregate sizes:

a. Base Course:  1 inch.
b. Surface Course:  1/2 inch.

C. Emulsified-Asphalt Slurry:  ASTM D 3910, Type 1.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that subgrade is dry and in suitable condition to begin paving.

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction.  Limit vehicle speed to 3 mph.

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 
tons.

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed.

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

D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation 
beneath the asphalt surface have been completed and that asphalt surface has been repaired 
flush with adjacent asphalt prior to beginning installation of imprinted asphalt.

3.2 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 
asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of 
mix.  Place each course to required grade, cross section, and thickness when compacted.

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
2. Place hot-mix asphalt surface course in single lift.
3. Spread mix at minimum temperature of 250 deg F.
4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated.
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5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 
tears in asphalt-paving mat.

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 
width are required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips.  Complete a section of asphalt base course before placing asphalt 
surface course.

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 
to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface.

3.3 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course.

1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations." 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course density.

3.4 COMPACTION

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement.  Compact hot-mix paving with hot, hand tampers or with 
vibratory-plate compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 
outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness.  Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density:

1. Average Density:  96 percent of reference laboratory density according to ASTM D 
6927, but not less than 94 percent nor greater than 100 percent.
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2. Average Density:  92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm.

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 
proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 
smoothness.

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened.

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked.

3.5 INSTALLATION TOLERANCES

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances:

1. Base Course:  Plus or minus 1/2 inch.
2. Surface Course:  Plus 1/4 inch, no minus.

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied transversely or 
longitudinally to paved areas:

1. Base Course:  1/4 inch.
2. Surface Course:  1/8 inch.
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch.

3.6 PAVEMENT MARKING

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect.

B. Allow paving to age for 30 days before starting pavement marking.

C. Sweep and clean surface to eliminate loose material and dust.

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils.
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3.7 WHEEL STOPS

A. Securely attach wheel stops to pavement with not less than two galvanized-steel dowels 
embedded at one-quarter to one-third points.  Securely install dowels into pavement and bond to 
wheel stop.  Recess head of dowel beneath top of wheel stop.

3.8 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549.

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances.

D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to ASTM D 979.

1. Reference maximum theoretical density will be determined by averaging results from 
four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared 
according to ASTM D 2041, and compacted according to job-mix specifications.

2. In-place density of compacted pavement will be determined by testing core samples 
according to ASTM D 1188 or ASTM D 2726.

a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, 
with no fewer than 3 cores taken.

b. Field density of in-place compacted pavement may also be determined by nuclear 
method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM 
D 2726.

E. Replace and compact hot-mix asphalt where core tests were taken.

F. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements.

3.9 DISPOSAL

A. Except for material indicated to be recycled, remove excavated materials from Project site and 
legally dispose of them in an EPA-approved landfill.

1. Do not allow milled materials to accumulate on-site.

END OF SECTION
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SECTION 321313 - CONCRETE PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes exterior cement concrete pavement for the following:

1. Canopy pads
2. Walkways.

B. Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete " for general building applications of 
concrete.

2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase 
course.

3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants of joints in 
concrete pavement and at isolation joints of concrete pavement with adjacent 
construction.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

1.4 ACTION SUBMITTALS

A. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies 
with ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities."
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B. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless 
modified by requirements in the Contract Documents.

1.6 PROJECT CONDITIONS

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 
construction activities.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Products:  Subject to compliance with requirements, provide one of the products 
specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.

2.2 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves with a radius 100 feet or less.

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces.

2.3 STEEL REINFORCEMENT

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire 
into flat sheets.

B. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized 
after fabrication and bending; with ASTM A 615/A 615M, Grade 60 deformed bars.

C. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length 
with ends square and free of burrs.

D. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed.
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E. Hook Bolts:  ASTM A 307, Grade A, internally and externally threaded.  Design hook-bolt joint 
assembly to hold coupling against pavement form and in position during concreting operations, 
and to permit removal without damage to concrete or hook bolt.

F. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete 
of greater compressive strength than concrete, and as follows:

1. Equip wire bar supports with sand plates or horizontal runners where base material will 
not support chair legs.

2.4 CONCRETE MATERIALS

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source throughout the Project:

1. Portland Cement:  ASTM C 150, Type I/II, gray. Supplement with the following:

a. Fly Ash:  ASTM C 618, Class C.

B. Normal-Weight Aggregates:  ASTM C 33, Class 4S coarse aggregate, uniformly graded.  
Provide aggregates from a single source with documented service record data of at least 10 
years' satisfactory service in similar pavement applications and service conditions using similar 
aggregates and cementitious materials.

1. Maximum Coarse-Aggregate Size:  1 inch nominal.
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

C. Water:  ASTM C 94/C 94M.

D. Air-Entraining Admixture:  ASTM C 260.

E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 
other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass 
of cementitious material.

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
2. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
3. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type 

G.

2.5 FIBER REINFORCEMENT

A. Synthetic Fiber:  Monofilament polypropylene fibers engineered and designed for use in 
concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long.

1. Products:
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a. Monofilament Fibers:

1) Axim Concrete Technologies; Fibrasol IIP.
2) Euclid Chemical Company (The); Fiberstrand 100.
3) FORTA Corporation; Forta Mono.
4) Grace, W. R. & Co.--Conn.; Grace MicroFiber.
5) Metalcrete Industries; Polystrand 1000.
6) SI Concrete Systems; Fibermix Stealth.

2.6 CURING MATERIALS

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry.

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet.

C. Water:  Potable.

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application 
to fresh concrete.

1. Products:

a. Burke by Edeco; BurkeFilm.
b. ChemMasters; Spray-Film.
c. Dayton Superior Corporation; Sure Film.
d. Euclid Chemical Company (The); Eucobar.
e. L&M Construction Chemicals, Inc.; E-Con.
f. MBT Protection and Repair, ChemRex Inc.; Confilm.

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.

1. Products:

a. Burke by Edoko; Aqua Resin Cure.
b. ChemMasters; Safe-Cure Clear.
c. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
d. Euclid Chemical Company (The); Kurez DR VOX.
e. L&M Construction Chemicals, Inc.; L&M Cure R.

2.7 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
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2.8 WHEEL STOPS

A. Wheel Stops:  Precast, air-entrained concrete, 2500-psi minimum compressive strength, 4-1/2 
inches high by 9 inches wide by 72 inches long.  Provide chamfered corners and drainage slots 
on underside and holes for anchoring to substrate.

1. Dowels:  Galvanized steel, 3/4-inch diameter, 10-inch minimum length.

2.9 CONCRETE MIXTURES

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 
normal-weight concrete determined by either laboratory trial mixes or field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete 
mixture designs for the trial batch method.

B. Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days):  4000 psi.
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45 .
3. Slump Limit:  5 inches, plus or minus 1 inch.

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 
concrete at point of placement having an air content as follows:

1. Air Content:  5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal maximum 
aggregate size.

2. Air Content:  6 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate 
size.

3. Air Content:  6 percent plus or minus 1.5 percent for 3/4-inch nominal maximum 
aggregate size

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement.

E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture high-range, water-reducing admixture high-range, 
water-reducing and retarding admixture in concrete, as required, for placement and 
workability.

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 
portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals. 

1. Fly Ash or Pozzolan:  25 percent.

G. Synthetic Fiber:  Uniformly disperse in concrete mix at manufacturer's recommended rate, but 
not less than 1.0 lb/cu. yd..
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2.10 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M and ASTM C 1116.  Furnish batch certificates for each batch discharged 
and used in the Work.

1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time 
from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing 
and delivery time to 60 minutes.

2.11 SEALER

A. Apply a heavy body sealer per manufacturer's requirements. The concrete sealer shall be an 
odor-free water-based, non-toxic, non-acid concrete cleaner and sealer.

1. Products:

a. Smith's Permanent Concrete Sealer.
b. Surface Koatings, Surface WB-75.
c. Specco, Waterstopper S-10.
d. CreteDegender.
e. Approved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances.

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired 
equipment to identify soft pockets and areas of excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  
Limit vehicle speed to 3 mph.

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 
tons.

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch 
require correction according to requirements in Division 31 Section "Earth Moving."

C. Proceed with concrete pavement operations only after nonconforming conditions have been 
corrected and subgrade is ready to receive pavement.

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing concrete.
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3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to 
required lines, grades, and elevations.  Install forms to allow continuous progress of work and 
so forms can remain in place at least 24 hours after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage.

3.4 STEEL REINFORCEMENT

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement.  Maintain minimum cover to reinforcement.

D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at 
least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent 
continuous laps in either direction.

E. Zinc-Coated Reinforcement:  Use galvanized steel wire ties to fasten zinc-coated reinforcement.  
Repair cut and damaged zinc coatings with zinc repair material.

3.5 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with 
faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to 
centerline, unless otherwise indicated.

1. When joining existing pavement, place transverse joints to align with previously placed 
joints, unless otherwise indicated.

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at 
locations where pavement operations are stopped for more than one-half hour unless pavement 
terminates at isolation joints.

1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do 
not continue reinforcement through sides of pavement strips, unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.
3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces.
4. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  

Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one 
side of joint.
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C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 50 feet, unless otherwise indicated.
2. Extend joint fillers full width and depth of joint.
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated.
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated.
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 

clip joint-filler sections together.
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other 

temporary preformed cap.  Remove protective cap after concrete has been placed on both 
sides of joint.

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows[ to match jointing of existing adjacent concrete pavement]:

1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when 
cutting action will not tear, abrade, or otherwise damage surface and before developing 
random contraction cracks.

2. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where 
indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding 
to one side of joint.

3.6 CONCRETE PLACEMENT

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of 
their work.

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  
Do not place concrete on frozen surfaces.

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

E. Do not add water to concrete during delivery or at Project site.

F. Do not add water to fresh concrete after testing.

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 
or drag concrete into place or use vibrators to move concrete into place.
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H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 
by hand spading, rodding, or tamping.

I. Place concrete in two operations; strike off initial pour for entire width of placement and to the 
required depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately 
in final position.  Place top layer of concrete, strike off, and screed.

1. Remove and replace concrete that has been placed for more than 15 minutes without 
being covered by top layer, or use bonding agent if approved by Architect.

J. Screed pavement surfaces with a straightedge and strike off.

K. Commence initial floating using bull floats or darbies to impart an open textured and uniform 
surface plane before excess moisture or bleed water appears on the surface.  Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments.

L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, 
submit revised mix design and laboratory test results that meet or exceed requirements.  
Produce curbs and gutters to required cross section, lines, grades, finish, and jointing as 
specified for formed concrete.  If results are not approved, remove and replace with formed 
concrete.

M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised 
mix design and laboratory test results that meet or exceed requirements.  Produce pavement to 
required thickness, lines, grades, finish, and jointing as required for formed pavement.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 
paver machine during operations.

N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on 
concrete until pavement has attained 85 percent of its 28-day compressive strength.

O. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures.

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mix designs.

P. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions 
exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time 
of placement.  Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water.  Using 
liquid nitrogen to cool concrete is Contractor's option.
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2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas.

3.7 FLOAT FINISHING

A. General:  Do not add water to concrete surfaces during finishing operations.

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 
floats, or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform 
granular texture.

1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished 
concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.

3.8 CONCRETE PROTECTION AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface.

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing 
compound, or a combination of these as follows:

1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends lapped 
at least 12 inches, and sealed by waterproof tape or adhesive.  Immediately repair any 
holes or tears during curing period using cover material and waterproof tape.
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3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period.

3.9 PAVEMENT TOLERANCES

A. Comply with tolerances of ACI 117 and as follows:

1. Elevation:  1/4 inch.
2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch.
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch.
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length 

of dowel 1/4 inch per 12 inches.
8. Joint Spacing:  3 inches.
9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
10. Joint Width:  Plus 1/8 inch, no minus.

3.10 PAVEMENT MARKING

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect.

B. Allow concrete pavement to cure for 28 days and be dry before starting pavement marking.

C. Sweep and clean surface to eliminate loose material and dust.

D. Apply paint with mechanical equipment to produce pavement markings of dimensions indicated 
with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a 
minimum wet film thickness of 15 mils.

1. Spread glass beads uniformly into wet pavement markings at a rate of 6 lb/gal..

3.11 WHEEL STOPS

A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels 
embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly 
bond each dowel to wheel stop and to pavement.  Securely install dowels into pavement and 
bond to wheel stop.  Recess head of dowel beneath top of wheel stop.

3.12 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports.
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B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM 
C 172 shall be performed according to the following requirements:

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mix placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used.

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mix.  Perform additional 
tests when concrete consistency appears to change.

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not 
less than one test for each day's pour of each concrete mix.

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 
and below and when 80 deg F and above, and one test for each composite sample.

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample.

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 
specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from 2 
specimens obtained from same composite sample and tested at 28 days.

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 
psi.

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 
concrete mixture proportions and materials, compressive breaking strength, and type of break 
for both 7- and 28-day tests.

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect.

G. Remove and replace concrete pavement where test results indicate that it does not comply with 
specified requirements.

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.
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3.13 REPAIRS AND PROTECTION

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not 
comply with requirements in this Section.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 
or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement 
concrete bonded to pavement with epoxy adhesive.

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after 
placement.  When construction traffic is permitted, maintain pavement as clean as possible by 
removing surface stains and spillage of materials as they occur.

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  
Sweep concrete pavement not more than two days before date scheduled for Substantial 
Completion inspections.

END OF SECTION
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Cold-applied joint sealants.

B. Related Sections:

1. Division 32 Section "Asphalt Paving" for constructing joints between concrete and 
asphalt pavement.

2. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.

1.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of joint sealant from single source from single 
manufacturer.

1.4 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by 
joint-sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and 
application, as demonstrated by joint-sealant manufacturer based on testing and field 
experience.

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

2.2 COLD-APPLIED JOINT SEALANTS

A. Single-Component, Nonsag, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type NS.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Crafco Inc., an ERGON company; RoadSaver Silicone.
b. Dow Corning Corporation; 888.
c. Pecora Corporation; 301 NS.

B. Single-Component, Self-Leveling, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type 
SL.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Crafco Inc., an ERGON company; RoadSaver Silicone SL.
b. Dow Corning Corporation; 890-SL.
c. Pecora Corporation; 300 SL.

C. Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant for Concrete:  ASTM C 920, 
Type M, Grade P, Class 25, for Use T.

1. Products:  Subject to compliance with requirements, provide the following:

a. Pecora Corporation; Urexpan NR-200.

2.3 JOINT-SEALANT BACKER MATERIALS

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated 
by joint-sealant manufacturer based on field experience and laboratory testing.

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, of 
diameter and density required to control sealant depth and prevent bottom-side adhesion of 
sealant.
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2.4 PRIMERS

A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting 
joint-sealant performance.

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

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions.

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by 
joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior 
experience.  Apply primer to comply with joint-sealant manufacturer's written instructions.  
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated unless more stringent requirements apply.

B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions indicated.

C. Install joint-sealant backings of kind indicated to support joint sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants relative to 
joint widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of joint-sealant backings.
2. Do not stretch, twist, puncture, or tear joint-sealant backings.
3. Remove absorbent joint-sealant backings that have become wet before sealant application 

and replace them with dry materials.

D. Install joint sealants using proven techniques that comply with the following and at the same 
time backings are installed:
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1. Place joint sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and before 
skinning or curing begins, tool sealants according to the following requirements to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 
contact and adhesion of sealant with sides of joint:

1. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do 
not discolor sealants or adjacent surfaces.

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions 
unless otherwise indicated.

3.4 CLEANING

A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and 
of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants, during and after curing period, from contact with contaminating 
substances and from damage resulting from construction operations or other causes so sealants 
are without deterioration or damage at time of Substantial Completion.  If, despite such 
protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint 
sealants immediately and replace with joint sealant so installations in repaired areas are 
indistinguishable from the original work.

END OF SECTION
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SECTION 323113 - CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Chain-link fences.
2. Gates:  horizontal slide and swing.

B. Related Sections:

1. Division 03 Section "Cast-in-Place Concrete " for cast-in-place concrete post footings.
2. Division 26 Sections for electrical service and connections for motor operators, controls, 

limit and disconnect switches, and safety features and for system disconnect switches.

1.3 PERFORMANCE REQUIREMENTS

A. Lightning Protection System:  Maximum grounding-resistance value of 25 ohms under normal 
dry conditions.

1.4 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

1. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for 
chain-link fences and gates.

a. Fence and gate posts, rails, and fittings.
b. Chain-link fabric, reinforcements, and attachments.
c. Gates and hardware.

2. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work.  Show accessories, hardware, gate operation, and operational clearances.

1.5 INFORMATIONAL SUBMITTALS

A. Product Certificates:  For each type of chain-link fence, and gate, from manufacturer.
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B. Product Test Reports:  For framing strength according to ASTM F 1043.

1.6 QUALITY ASSURANCE

A. Preinstallation Conference:  Conduct conference at Project site.

1. Inspect and discuss electrical roughing-in, equipment bases, and other preparatory work 
specified elsewhere.

2. Review sequence of operation for each type of gate operator.
3. Review coordination of interlocked equipment specified in this Section and elsewhere.
4. Review required testing, inspecting, and certifying procedures.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures.  Verify dimensions by field 
measurements.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace 
components of chain-link fences and gates that fail in materials or workmanship within 
specified warranty period.

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

a. Faulty operation of gate operators and controls.
b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering.

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

PART 2 - PRODUCTS

2.1 CHAIN-LINK FENCE FABRIC

A. General:  Height indicated on the Drawings. Provide fabric in one-piece heights measured 
between top and bottom of outer edge of selvage knuckle or twist.  Comply with CLFMI 2445 
and with requirements indicated below:
1. Steel Wire Fabric:  

a. Location: Range perimeter and entrances
b. Wire with a diameter of 0.120 inch.
c. Mesh Size:  2 inches. 
d. Weight of Aluminum Coating: ASTM A 491, Type I, 0.4 oz./sq. ft. for 9-gauge 

fabric.
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2. Selvage:  Knuckled at both selvages.

a. Coat selvage ends of fabric that is metallic coated before the weaving process with 
manufacturer's standard clear protective coating.

2.2 FENCE FRAMING

A. Posts and Rails:  Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round 
pipe, and  the following:

1. Schedule: Round steel post size and rail for normal industrial applications.
2. Group:  IA, round steel pipe, Schedule 40.
3. Fence Height: as indicated on drawings.
4. Strength Requirement:  Heavy industrial according to ASTM F 1043.
5. Post Diameter and Thickness: According to ASTM F 1083.
6. Coating for Steel Framing:

Item Fence Height Outside Diameter, 
Inches

F 1083 Sch 40 
Regular Grade, 
Weight lb/ft 

F 1043-IC WT-40, 
Weight lb/ft 

Line Post thru 4 ft.
over 4 to 8 ft.
over 8 to 12 ft.
over 12

1.900
2.375
2.875
4.00

2.72
3.65
5.79
9.11

2.28
3.12
4.64
6.57

Terminal Post thru 4 ft.
over 4 to 8 ft.
over 8 to 12 ft.
over 12

2.375
2.875
4.00
6.625

3.65
5.79
9.11
18.97

a. etallic Coating:

1) Type A, consisting of not less than minimum 2.0-oz./sq. ft. average zinc 
coating per ASTM A 123/A 123M or 4.0-oz./sq. ft. zinc coating per ASTM 
A 653/A 653M.

2.3 TENSION WIRE

A. Metallic-Coated Steel Wire:  0.177-inch- diameter, marcelled tension wire complying with 
ASTM A 817 and ASTM A 824, with the following metallic coating:

1. Type I, aluminum coated (aluminized).
2. Type II, zinc coated (galvanized) by hot-dip process, with the following minimum 

coating weight:

a. Class 3:  Not less than 0.8 oz./sq. ft. of uncoated wire surface.
b. Class 4:  Not less than 1.2 oz./sq. ft. of uncoated wire surface.
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c. Class 5:  Not less than 2 oz./sq. ft. of uncoated wire surface.
d. Matching chain-link fabric coating weight.

3. Type III, Zn-5-Al-MM alloy with the following minimum coating weight:

a. Class 60:  Not less than 0.6 oz./sq. ft. of uncoated wire surface.
b. Class 100:  Not less than 1 oz./sq. ft. of uncoated wire surface.
c. Matching chain-link fabric coating weight.

B. Aluminum Wire:  0.192-inch- diameter tension wire, mill finished, complying with ASTM B 
211, Alloy 6061-T94 with 50,000-psi minimum tensile strength.

2.4 SWING GATES

A. General:  Comply with ASTM F 900 for gate posts and single  and double swing gate types.

1. Gate Leaf Width:  As indicated.
2. Gate Fabric Height:  72 inches or less.

B. Pipe and Tubing:

1. Zinc-Coated Steel:  Comply with ASTM F 1043 and ASTM F 1083; protective coating 
and finish to match fence framing.

2. Aluminum:  Comply with ASTM B 429/B 429M; manufacturer's standard finish.
3. Gate Posts:  Round tubular steel.
4. Gate Frames and Bracing:  Round tubular steel.

C. Frame Corner Construction:  Welded.

D. Hardware:

1. Hinges:  180-degree inward  swing.
2. Latches permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate.
3. Padlock and Chain: Owner furnished.
4. Closer:  Manufacturer's standard.

2.5 HORIZONTAL-SLIDE GATES

A. General:  Comply with ASTM F 1184 for gate posts and single sliding gate types.

1. Classification:  Type II Cantilever Slide, Class 1 with external  roller assemblies.

a. Gate Open Width and Height:   As indicated.

B. Pipe and Tubing:

1. Zinc-Coated Steel:  Protective coating and finish to match fence framing.
2. Aluminum:  Comply with ASTM B 429/B 429M; Insert finish finish.
3. Gate Posts:  Comply with ASTM F 1184.  Provide round tubular steel posts.
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4. Gate Frames and Bracing:  Rectangular tubular steel.

C. Frame Corner Construction:  Welded or assembled with corner fittings.

D. Hardware:

1. Latches permitting operation from both sides of gate with provision for padlocking 
accessible from both sides of gate.

2. Hangers, roller assemblies, and stops fabricated from galvanized steel.

2.6 FITTINGS

A. General:  Comply with ASTM F 626.

B. Post Caps:  Provide for each post.

C. Rail and Brace Ends:  For each gate, corner, pull, and end post.

D. Rail Fittings:  Provide the following:

1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches long.
2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate  rails in the 

fence line-to-line posts.

E. Tension and Brace Bands:  Pressed steel.

F. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading  rod and turnbuckle or other 
means of adjustment.

G. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.

H. Finish:

1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. zinc.
2. Aluminum:  Mill finish.

2.7 GROUT AND ANCHORING CEMENT

A. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, 
hydraulic-controlled expansion cement formulation for mixing with potable water at Project site 
to create pourable anchoring, patching, and grouting compound.  Provide formulation that is 
resistant to erosion from water exposure without needing protection by a sealer or waterproof 
coating and that is recommended in writing by manufacturer, for exterior applications.

2.8 FENCE GROUNDING

A. Conductors:  Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and 
larger.

CHAIN LINK FENCES AND GATES 323113 - 5



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

1. Material above Finished Grade:  Copper.
2. Material on or below Finished Grade:  Copper.
3. Bonding Jumpers:  Braided copper tape, 1 inch wide, woven of No. 30 AWG bare copper 

wire, terminated with copper ferrules.

B. Connectors and Grounding Rods:  Comply with UL 467.

1. Connectors for Below-Grade Use:  Exothermic welded type.
2. Grounding Rods:  Copper-clad steel, 5/8 by 96 inches.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance of the Work.

1. Do not begin installation before final grading is completed unless otherwise permitted by 
Architect.

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

3.2 PREPARATION

A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet or 
line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments.

3.3 INSTALLATION, GENERAL

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements 
indicated.

1. Install fencing on established boundary lines inside property line.

3.4 CHAIN-LINK FENCE INSTALLATION

A. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil.

B. Post Setting:  Set posts in concrete at indicated spacing into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices.

2. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp 
for consolidation.  Protect aboveground portion of posts from concrete splatter.
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a. Exposed Concrete:  Extend 2 inches above grade; shape and smooth to shed water.
b. Concealed Concrete:  Top 2 inches below grade as indicated on Drawings to allow 

covering with surface material.
c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into 

concrete for installing posts.  After posts have been inserted into sleeves, fill 
annular space between post and sleeve with nonshrink, nonmetallic grout, mixed 
and placed to comply with anchoring material manufacturer's written instructions, 
and finished sloped to drain water away from post.

d. Posts Set into Voids in Concrete:  Form or core drill holes not less than 5 inches 
deep and 3/4 inch larger than OD of post.  Clean holes of loose material, insert 
posts, and fill annular space between post and concrete with nonshrink, 
nonmetallic grout, mixed and placed to comply with anchoring material 
manufacturer's written instructions, and finished sloped to drain water away from 
post.

C. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 
posts at changes in horizontal or vertical alignment of 15 degrees or more.

D. Line Posts:  Space line posts uniformly at 96 inches o.c.

E. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb 
position and alignment of fencing.  Diagonally brace terminal posts to adjacent line posts with 
truss rods and turnbuckles.  Install braces at end and gate posts and at both sides of corner and 
pull posts.

1. Locate horizontal braces at midheight of fabric 72 inches or higher, on fences with top 
rail and at two-third fabric height on fences without top rail.  Install so posts are plumb 
when diagonal rod is under proper tension.

F. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- diameter 
hog rings of same material and finish as fabric wire, spaced a maximum of 24 inches o.c.  
Install tension wire in locations indicated before stretching fabric.  Provide horizontal tension 
wire at the following locations:

1. Extended along bottom of fence fabric.  Install top tension wire through post cap loops.  
Install bottom tension wire within 6 inches of bottom of fabric and tie to each post with 
not less than same diameter and type of wire.

G. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Run rail continuously through line post caps, bending to radius for curved runs and 
terminating into rail end attached to posts or post caps fabricated to receive rail at terminal 
posts.  Provide expansion couplings as recommended in writing by fencing manufacturer.

H. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 1 inch  between 
finish grade or surface and bottom selvage unless otherwise indicated.  Pull fabric taut and tie to 
posts, rails, and tension wires.  Anchor to framework so fabric remains under tension after 
pulling force is released.
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I. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts 
with tension bands spaced not more than 15 inches o.c.

J. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire 
at one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach 
other end to chain-link fabric per ASTM F 626.  Bend ends of wire to minimize hazard to 
individuals and clothing.

1. Maximum Spacing:  Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches 
o.c.

K. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the 
fabric side.  Peen ends of bolts or score threads to prevent removal of nuts.

3.5 GATE INSTALLATION

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference.  Attach fabric as for fencing.  Attach hardware using 
tamper-resistant or concealed means.  Install ground-set items in concrete for anchorage.  
Adjust hardware for smooth operation and lubricate where necessary.

3.6 GROUNDING AND BONDING

A. Fence Grounding:  Install at maximum intervals of 1500 feet except as follows:

1. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways:  Ground at 
maximum intervals of 750 feet.

a. Gates and Other Fence Openings:  Ground fence on each side of opening.

1) Bond metal gates to gate posts.
2) Bond across openings, with and without gates, except openings indicated as 

intentional fence discontinuities.  Use No. 2 AWG wire and bury it at least 
18 inches below finished grade.

B. Protection at Crossings of Overhead Electrical Power Lines:  Ground fence at location of 
crossing and at a maximum distance of 150 feet on each side of crossing.

C. Fences Enclosing Electrical Power Distribution Equipment:  Ground as required by IEEE C2 
unless otherwise indicated.

D. Grounding Method:  At each grounding location, drive a grounding rod vertically until the top is 
6 inches below finished grade.  Connect rod to fence with No. 6 AWG conductor.  Connect 
conductor to each fence component at the grounding location, including the following:

1. Make grounding connections to each barbed wire strand with wire-to-wire connectors 
designed for this purpose.

2. Make grounding connections to each barbed tape coil with connectors designed for this 
purpose.
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E. Bonding Method for Gates:  Connect bonding jumper between gate post and gate frame.

F. Connections:  Make connections to minimize possibility of galvanic action or electrolysis.  
Select connectors, connection hardware, conductors, and connection methods so metals in direct 
contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 
contact points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps.
4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and 

mechanical clamps.
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces.

G. Bonding to Lightning Protection System:  If fence terminates at lightning-protected building or 
structure, ground the fence and bond the fence grounding conductor to lightning protection 
down conductor or lightning protection grounding conductor complying with NFPA 780.

3.7 FIELD QUALITY CONTROL

A. Grounding-Resistance Testing:  Engage a qualified testing agency to perform tests and 
inspections.

1. Grounding-Resistance Tests:  Subject completed grounding system to a megger test at 
each grounding location.  Measure grounding resistance no fewer than two full days after 
last trace of precipitation, without soil having been moistened by any means other than 
natural drainage or seepage and without chemical treatment or other artificial means of 
reducing natural grounding resistance.  Perform tests by two-point method according to 
IEEE 81.

2. Excessive Grounding Resistance:  If resistance to grounding exceeds specified value, 
notify Architect promptly.  Include recommendations for reducing grounding resistance 
and a proposal to accomplish recommended work.

3. Report:  Prepare test reports certified by a testing agency of grounding resistance at each 
test location.  Include observations of weather and other phenomena that may affect test 
results.

3.8 ADJUSTING

A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 
entire operational range.  Confirm that latches and locks engage accurately and securely without 
forcing or binding.

END OF SECTION
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SECTION 323129.99 - WOOD FENCES AND GATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

1. Wood fencing of design as shown and indicated. Work shall include all labor, materials, 
and equipment to provide fencing as shown and indicated.

B. Related sections include the following:

1. Division 31 Section “Earthwork” for filling and for grading Work.
2. Division 03 Section “Cast-in-Place Concrete  for post footings.

1.3 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

1. Product Data: Material descriptions, construction details, dimensions of individual 
components and profiles, and finishes for the following:

a. Fence face boards, posts, rails and fittings.

2. Shop Drawings: Show location of fence, each gate, posts, rails, and details of extended 
posts, extension arms, gate swing, or other operation, hardware, and accessories. Indicate 
materials, dimensions, sizes, and finishes of components. Include plans, elevations, 
sections, gate swing, and other required installation and operational clearances, and 
details of post anchorage and attachment and bracing.

B. Samples for Verification: For the following products, in sizes indicated, showing the full range 
of colors, textures and pattern that can be expected in finished Work.

1. Fence face boards in 6-inch (150 mm) lengths.
2. Rails in 6-inch (150 mm) lengths.
3. Accessories: Full-sized units as requested by the Architect/Engineer.
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1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For firms and persons specified in “Quality Assurance” Article to 
demonstrate their capabilities and experience. Include lists of completed projects with project 
names and addresses, names and addresses of Architects and Owners, and other specified 
information.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed not less than five 
commercial quality wood fences similar in material, design and extent to those indicated for this 
Project within the past five years, and a record of successful in-service performance.

B. Source Limitations for Wood Fences: Obtain each type of wood fence and required accessories 
from a single source capable of providing specified products with a consistent quality, 
appearance and physical properties as herein indicated.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver wood fence units in manufacturer’s standard, protective packaging to protect materials 
from damage and/or deterioration.

B. Protection: Provide protection before, during and after installation, as required, to ensure that 
Work is without damage at the time of Substantial Completion.

1. Replacement: In the event of damage, Contractor shall immediately make all repairs 
necessary to eliminate all evidence of damage as approved by the Architect/Engineer. If 
not possible, Contractor shall relace damaged units with new Work at no additional cost 
to the Owner.

PART 2 - PRODUCTS

2.1 GENERAL

A. Materials: Framework shall be Galvanized Steel posts with Western Red Cedar or Northern 
White Cedar face boards and rails.

1. Finish: Wood shall be left natural (unfinished), unless otherwise indicated.

B. Framework shall be as follows:

1. Posts: Galvanized steel, 1-7/8" OD.
2. Back Rails: 2 by 4 inch (50.8 by 101.6 mm) Western Red Cedar.
3. Face Boards: 1 by 6 by 6 inch (25.4 by 152.4 by 152.4 mm) Western Red Cedar.
4. Fasteners: Simpson Strong-Tie PGT or approved equal.

WOOD FENCES AND GATES 323129.99 - 2



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

PART 3 - EXECUTION

3.1 EXAMINATION

A. Before installing Work of this Section, carefully inspect the installed Work of all other trades. 
Verify that all such Work is completed to the point where this installation may properly 
commence. Proceed with Work only after unsatisfactory conditions have been corrected.

1. Do not begin installation before final grading is completed, unless otherwise permitted by 
Architect/Engineer.

3.2 INSTALLATION

A. General:

1. Install posts at a maximum spacing of 8 feet (2.4 m) on center in location within property 
line as shown on Drawings.

B. Excavating:

1. Drill holes for post footings in firm, undisturbed or compacted soil, strictly adhering to 
the dimensions and spacing shown.

2. Post hole dimensions shall be 48 inches deep by 16 inches wide (914 by 406.4 mm) 
diameter foundations for all posts, unless otherwise shown or indicated.

3. Spread soil from excavations uniformly adjacent to the fence line, or on adjacent areas of 
the site if so directed by the Architect/Engineer.

4. When solid rock is encountered near the surface, drill into rock at least 12 inches (304.8 
mm) for line posts and at least 18 inches (457.2 mm) for end, pull, gate and corner posts. 
Drill hole at least 1 inch (25.4 mm) greater diameter than the largest dimension of the 
post to be placed.

5. If solid rock is below soil overburden, drill to full depth required, except penetration into 
rock need not exceed minimum depths specified above.

C. Post Setting:

1. Remove loose and foreign materials from sides and bottoms of holes and moisten soil 
prior to placing concrete.

2. Center and align posts in holes.
3. Place concrete around posts in a continuous pour and vibrate or tamp for consolidation.
4. Check each post for vertical and top alignment and hold in position during placement and 

finishing operations.
5. Trowel tops of footings and slope or dome to direct water away from posts.
6. Keep exposed concrete surfaces moist for at least seven days after placement, or cure 

with membrane curing material or other curing method approved by the 
Architect/Engineer.
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7. Grout-in those posts which are set into sleeved holes, concrete constructions, or rock 
excavations, using non-shrink portland cement grout or other grouting material approved 
by the Architect/Engineer.

D. Concrete Strength:

1. Allow concrete to attain at least 75% of its minimum 28-day strength before fence panels 
are installed.

2. Do not, in any case, install such items in less than seven days after placement of concrete.
3. Do not install fence panels and hang gates until concrete has attained its full design 

strength.

E. Miscellaneous:

1. Fasteners: Install all nuts on side of fence opposite outward face. Peen the ends of bolts to 
prevent removal of nuts.

END OF SECTION
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SECTION 329200 - TURF AND GRASSES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Seeding.
2. Sodding.
3. Erosion-control material(s).

B. Related Sections:

1. Division 31 Section "Site Clearing" for topsoil stripping and stockpiling.
2. Division 31 Section "Earth Moving" for excavation, filling and backfilling, and rough 

grading.
3. Division 33 Section "Subdrainage" for subsurface drainage.

1.3 DEFINITIONS

A. Finish Grade:  Elevation of finished surface of planting soil.

B. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to 
become topsoil; mixed with soil amendments.

C. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill immediately beneath planting soil.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.5 INFORMATIONAL SUBMITTALS

A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 
stating the botanical and common name and percentage by weight of each species and variety, 
and percentage of purity, germination, and weed seed.  Include the year of production and date 
of packaging.
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B. Qualification Data:  For qualified landscape Installer.

C. Material Test Reports:  For imported topsoil.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful 
lawn establishment.

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor on Project site when planting is in progress.

2. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's 
place of business to Project site.

B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State 
Department of Agriculture, with the experience and capability to conduct the testing indicated 
and that specializes in types of tests to be performed.

C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages 
of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; sodium 
absorption ratio; deleterious material; pH; and mineral and plant-nutrient content of topsoil.

1. Report suitability of topsoil for lawn growth.  State-recommended quantities of nitrogen, 
phosphorus, and potash nutrients and soil amendments to be added to produce 
satisfactory topsoil.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers.

B. Sod:  Harvest, deliver, store, and handle sod according to requirements in TPI's "Specifications 
for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and 
Installation" in its "Guideline Specifications to Turfgrass Sodding."  Deliver sod in time for 
planting within 24 hours of harvesting.  Protect sod from breakage and drying.

1.8 PROJECT CONDITIONS

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 
with initial maintenance periods to provide required maintenance from date of Substantial 
Completion.

1. Spring Planting:  May 1 - June 30.
2. Fall Planting:  August 1 - September 30.

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit.
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PART 2 - PRODUCTS

2.1 SEED

A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed 
Technology; Rules for Testing Seeds" for purity and germination tolerances.

B. Seed Species:  State-certified seed of grass species, as follows:

1. Full Sun:  Kentucky bluegrass (Poa pratensis), a minimum of three cultivars.
2. Sun and Partial Shade:  Proportioned by weight as follows:

a. 50 percent Kentucky bluegrass (Poa pratensis).
b. 30 percent chewings red fescue (Festuca rubra variety).
c. 10 percent perennial ryegrass (Lolium perenne).

2.2 TURFGRASS SOD

A. Turfgrass Sod:  Approved, complying with TPI's "Specifications for Turfgrass Sod Materials" 
in its "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, 
color, and texture, strongly rooted, and capable of vigorous growth and development when 
planted.

B. Turfgrass Species:  Sod of grass species as follows, with not less than 95  percent germination, 
not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

1. Full Sun:  Kentucky bluegrass (Poa pratensis), a minimum of three cultivars.
2. Sun and Partial Shade:  Proportioned by weight as follows:

a. 50 percent Kentucky bluegrass (Poa pratensis).
b. 30 percent chewings red fescue (Festuca rubra variety).
c. 10 percent perennial ryegrass (Lolium perenne).
d. 10 percent redtop (Agrostis alba).

2.3 TOPSOIL

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 6 percent organic material 
content; free of stones 1 inch or larger in any dimension and other extraneous materials harmful 
to plant growth.

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled 
surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay 
lumps, and other extraneous materials harmful to plant growth.
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a. Supplement with imported or manufactured topsoil from off-site sources when 
quantities are insufficient.  Obtain topsoil displaced from naturally well-drained 
construction or mining sites where topsoil occurs at least 4 inches deep; do not 
obtain from agricultural land, bogs or marshes.

2.4 MULCHES

A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of 
wheat, rye, oats, or barley.

B. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-growth 
or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 
4.5 to 6.5.

C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for 
slurry application; nontoxic and free of plant-growth or germination inhibitors.

2.5 EROSION-CONTROL MATERIALS

A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed 
in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 
inches long.

B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 
lb/sq. yd., with 50 to 65 percent open area.  Include manufacturer's recommended steel wire 
staples, 6 inches long.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to receive lawns and grass for compliance with requirements and other 
conditions affecting performance.

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

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and 
plantings from damage caused by planting operations.

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.

B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways.
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3.3 LAWN PREPARATION

A. Limit lawn subgrade preparation to areas to be planted.

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  Remove stones 
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 
legally dispose of them off Owner's property.

1. Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil 
amendments and fertilizer on surface, and thoroughly blend planting soil mix.

2. Spread planting soil mix to a depth of 4 inches but not less than required to meet finish 
grades after light rolling and natural settlement.  Do not spread if planting soil or 
subgrade is frozen, muddy, or excessively wet.

a. Spread approximately 1/2 the thickness of planting soil mix over loosened 
subgrade.  Mix thoroughly into top 2 inches of subgrade.  Spread remainder of 
planting soil mix.

b. Reduce elevation of planting soil to allow for soil thickness of sod.

C. Unchanged Subgrades:  If lawns are to be planted in areas unaltered or undisturbed by 
excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:

1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
2. Loosen surface soil to a depth of at least 6 inches.  Apply soil amendments and fertilizers 

according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.  
Till soil to a homogeneous mixture of fine texture.

a. Apply fertilizer directly to surface soil before loosening.

3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other 
extraneous matter.

D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 
ridges, and fill depressions to meet finish grades.  Limit finish grading to areas that can be 
planted in the immediate future.

E. Moisten prepared lawn areas before planting if soil is dry.  Water thoroughly and allow surface 
to dry before planting.  Do not create muddy soil.

F. Before planting, restore areas if eroded or otherwise disturbed after finish grading.

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS

A. Prepare area as specified in "Lawn Preparation" Article.
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B. For erosion-control blanket or mesh, install from top of slope, working downward, and as 
recommended by material manufacturer for site conditions.  Fasten as recommended by 
material manufacturer.

C. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to 
dry before planting.  Do not create muddy soil.

3.5 SEEDING

A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity 
exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in two directions at right 
angles to each other.

1. Do not use wet seed or seed that is moldy or otherwise damaged.

B. Sow seed at a total rate of 3 to 4 lb/1000 sq. ft. .

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

D. Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets 1:6 with 
erosion-control fiber mesh installed and stapled according to manufacturer's written 
instructions.

E. Protect seeded areas with erosion-control mats where shown, installed and anchored according 
to manufacturer's written instructions.

F. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread uniformly 
at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose depth over 
seeded areas.  Spread by hand, blower, or other suitable equipment.

1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.

G. Protect seeded areas from hot, dry weather or drying winds by applying planting soil within 24 
hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a depth of 
3/16 inch, and roll surface smooth.

3.6 HYDROSEEDING

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 
specifically designed for hydroseed application.  Continue mixing until uniformly blended into 
homogeneous slurry suitable for hydraulic application.

1. Mix slurry with nonasphaltic fiber-mulch manufacturer's recommended tackifier.
2. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply slurry at a 

rate so that mulch component is deposited at not less than 1500-lb/acre  dry weight, and 
seed component is deposited at not less than the specified seed-sowing rate.
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3.7 SODDING

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or 
muddy.

B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch 
or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to 
subgrade or sod during installation.  Tamp and roll lightly to ensure contact with subgrade, 
eliminate air pockets, and form a smooth surface.  Work sifted soil or fine sand into minor 
cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass.

1. Lay sod across angle of slopes exceeding 1:3.
2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as 

recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent 
slippage.

C. Saturate sod with fine water spray within two hours of planting.  During first week after 
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth 
of 1-1/2 inches below sod.  See additional maintenance requirements below.

3.8 LAWN MAINTENANCE

A. Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting, 
and other operations.  Roll, regrade, and replant bare or eroded areas and remulch or resod to 
produce a uniformly smooth lawn.  Provide materials and installation the same as those used in 
the original installation.

1. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement.

B. Watering:  Provide and maintain temporary piping, hoses, and lawn-watering equipment to 
convey water from sources and to keep lawn uniformly moist to a depth of 4 inches.

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 
mulch.  Lay out temporary watering system to avoid walking over muddy or newly 
planted areas.

2. Water lawn with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate.

C. Mow lawn as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified 
height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf 
growth in initial or subsequent mowings.  Do not delay mowing until grass blades bend over 
and become matted.  Do not mow when grass is wet.  Schedule initial and subsequent mowings 
to maintain the following grass height:

1. Mow grass to a height of 1/2 to 1 inch.
2. Mow grass to a height of 1-1/2 to 2 inches.
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D. Lawn Postfertilization:  Apply fertilizer after initial mowing and when grass is dry.

1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft.  to lawn area.

3.9 SATISFACTORY LAWNS

A. Lawn installations shall meet the following criteria as determined by Architect:

1. Satisfactory Seeded Lawn:  At end of maintenance period, a healthy, uniform, close stand 
of grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches.

2. Satisfactory Sodded Lawn:  At end of maintenance period, a healthy, well-rooted, 
even-colored, viable lawn has been established, free of weeds, open joints, bare areas, 
and surface irregularities.

B. Use specified materials to reestablish lawns that do not comply with requirements and continue 
maintenance until lawns are satisfactory.

3.10 CLEANUP AND PROTECTION

A. Promptly remove soil and debris, created by lawn work, from paved areas.  Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 
remove after lawn is established.

C. Remove nondegradable erosion-control measures after grass establishment period.

END OF SECTION
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

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

1.3 ACTION SUBMITTALS

A. Product Data with Shop Drawings:

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

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

covers, and grates.

1.4 DELIVERY, STORAGE, AND HANDLING

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

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

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

PART 2 - PRODUCTS

2.1 PE PIPE AND FITTINGS

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10:  AASHTO M 252M, Type S, with 
smooth waterway for coupling joints.
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1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket 
material that mates with tube and fittings.

2. Soiltight Couplings:  AASHTO M 252M, corrugated, matching tube and fittings.

2.2 PVC PIPE AND FITTINGS

A. PVC Type PSM Sewer Piping:

1. Pipe:  ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot ends for 
gasketed joints.

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

2.3 CONCRETE PIPE AND FITTINGS

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

1. tongue-and-groove ends and gasketed joints with ASTM C 443, rubber gaskets 
2. Class III, Wall B.

2.4 NONPRESSURE TRANSITION COUPLINGS

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

B. Unshielded, Flexible Couplings:

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

a. Dallas Specialty & Mfg. Co.
b. Fernco Inc.
c. NDS Inc.

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

2.5 MANHOLES

A. Standard Precast Concrete Manholes:

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

2. Diameter:  48 inches minimum unless otherwise indicated.
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3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as 
required to prevent flotation.

4. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness 
for walls and base riser section, and separate base slab or base section with integral floor.

5. Riser Sections:  4-inch minimum thickness, and lengths to provide depth indicated.
6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated, and top of cone of size that matches grade rings.
7. Joint Sealant:  ASTM C 990, bitumen or butyl rubber.
8. Steps:  Individual FRP steps or FRP ladder , wide enough to allow worker to place both 

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

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

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

B. Manhole Frames and Covers:

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

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

2.6 CONCRETE

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R, and the following:

1. Cement:  ASTM C 150, Type II.
2. Fine Aggregate:  ASTM C 33, sand.
3. Coarse Aggregate:  ASTM C 33, crushed gravel.
4. Water:  Potable.

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio.

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

C. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 
maximum water/cementitious materials ratio.

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

STORM UTILITY DRAINAGE PIPING 334100 - 3



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

2.7 CATCH BASINS

A. Standard Precast Concrete Catch Basins:

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

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

3. Riser Sections:  4-inch minimum thickness, 48-inch diameter, and lengths to provide 
depth indicated.

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

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

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

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

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

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

2.8 PIPE OUTLETS

A. Pipe End Section: Precast Concrete Flared End Section.

EXECUTION
3.1 EARTHWORK

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

3.2 PIPING INSTALLATION

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

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for use of lubricants, cements, 
and other installation requirements.
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C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 
connections unless direct tap into existing sewer is indicated.

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

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

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

1. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in 
direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 
system, or cast-in-place concrete supports or anchors.

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

"Concrete Pipe Installation Manual."

3.3 PIPE JOINT CONSTRUCTION

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

1. Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-seal 
joints or ASTM F 794 for gasketed joints.

2. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 
Manual" for rubber-gasketed joints.

3.4 MANHOLE INSTALLATION

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

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

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

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

3.5 CATCH BASIN INSTALLATION

A. Construct catch basins to sizes and shapes indicated.

B. Set frames and grates to elevations indicated.
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3.6 STORMWATER INLET AND OUTLET INSTALLATION

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.

B. Install outlets that spill onto grade, anchored with concrete, where indicated.

C. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.

3.7 CONCRETE PLACEMENT

A. Place cast-in-place concrete according to ACI 318.

3.8 CONNECTIONS

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

B. Make connections to existing piping and underground manholes.

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

2. Make branch connections from side into existing piping, NPS 4 to NPS 20.  Remove 
section of existing pipe, install wye fitting into existing piping, and encase entire wye 
with not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.

3. Make branch connections from side into existing piping, NPS 21 or larger, or to 
underground manholes and structures by cutting into existing unit and creating an 
opening large enough to allow 3 inches of concrete to be packed around entering 
connection.  Cut end of connection pipe passing through pipe or structure wall to 
conform to shape of and be flush with inside wall unless otherwise indicated.  On outside 
of pipe, manhole, or structure wall, encase entering connection in 6 inches of concrete for 
minimum length of 12 inches to provide additional support of collar from connection to 
undisturbed ground.

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

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

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

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

STORM UTILITY DRAINAGE PIPING 334100 - 6



Schmidt Associates, Inc. 2016-114.FSR - Fryeburg Shooting Range

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

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

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

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

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

3.9 FIELD QUALITY CONTROL

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

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

a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter.
c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.

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

4. Reinspect and repeat procedure until results are satisfactory.

3.10 CLEANING

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

END OF SECTION
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SECTION 334600 - SUBDRAINAGE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes subdrainage systems for the following:

1. Foundations.

1.3 DEFINITIONS

A. PE:  Polyethylene plastic.

B. PVC:  Polyvinyl chloride plastic.

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

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

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

2.2 PIPING MATERIALS

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

2.3 PERFORATED-WALL PIPES AND FITTINGS

A. Perforated PE Pipe and Fittings:
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1. NPS 6 and Smaller:  ASTM F 405 or AASHTO M 252, Type CP; corrugated, for coupled 
joints.

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

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

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

2.4 SOLID-WALL PIPES AND FITTINGS

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

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

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

1. Gaskets:  ASTM F 477, elastomeric seal.

2.5 SPECIAL PIPE COUPLINGS

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

1. Sleeve Materials:

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

materials being joined.

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

3. Shielded Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with 
full-length, corrosion-resistant outer shield and corrosion-resistant metal tension band 
and tightening mechanism on each end.

2.6 SOIL MATERIALS

A. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in 
Division 31 Section "Earth Moving."
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PART 3 - EXECUTION

3.1 EXAMINATION

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

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

3.2 EARTHWORK

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

3.3 PIPING APPLICATIONS

A. Underground Subdrainage Piping:

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

B. Header Piping:

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

3.4 FOUNDATION DRAINAGE INSTALLATION

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

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

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

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

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

F. Place initial backfill material over compacted drainage course .  Place material in loose-depth 
layers not exceeding 6 inches.  Thoroughly compact each layer.  Final backfill to finish 
elevations and slope away from building.
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PIPING INSTALLATIONA. Install piping beginning at low points of system, true to grades and alignment indicated, with 
unbroken continuity of invert.  Bed piping with full bearing in filtering material.  Install gaskets, 
seals, sleeves, and couplings according to manufacturer's written instructions and other 
requirements indicated.

1. Foundation Subdrainage:  Install piping pitched down in direction of flow, at a minimum 
slope of 0.5 percent and with a minimum cover of 36 inches, unless otherwise indicated.

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

upslope and with spigot end entered fully into adjacent bell.

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

C. Install PE piping according to ASTM D 2321.

D. Install PVC piping according to ASTM D 2321.

3.6 PIPE JOINT CONSTRUCTION

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

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

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

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

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

3.7 CONNECTIONS

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

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

C. Where required, connect low elevations of foundation subdrainage to stormwater sump pumps.
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3.8 FIELD QUALITY CONTROL

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

3.9 CLEANING

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

END OF SECTION
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	313111 – EXCAVATION, SCREENING AND RECYCLING OF LEAD FRAGMENTS DRAFT
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work Included: This Section specifies the following items.
	1. Excavation and screening of Old Berm, New Berm, Adjacent Floor and Overshot Soils to separate and remove lead fragments from soils for the purpose of recycling these materials.  Designated soils will be excavated and screened to separate bullets an...
	2. Containerization and secured storage of recovered lead fragments.
	3. Loading and transport of containerized lead fragments.
	4. Recycling of lead fragments at a recycler.
	5. Staging of screened soils and oversized materials for stabilization and/or beneficial reuse on site.


	1.2 REFERENCES
	A. Section 313113 - Health and Safety for Lead Maintenance.
	B. Section 311000 - Site Clearing.
	C. Section 312000 – Earthwork.
	D. Drawings titled “Site Demolition Plan” prepared by Schmidt Associates, Inc.

	1.3 DEFINITIONS
	A. Excavated Soil for Screening: Lead-impacted soils containing bullets, bullet fragments, and/or shot as defined on the Drawings or as otherwise specified by the Owner’s Representative as capable of producing quantities and quality for recycling.
	B. Screening: The physical separation process used to separate lead fragments from lead-impacted range soils.  Physical separation may occur using either or both size separation and density separation equipment/techniques.
	C. Recycling: Beneficial reuse of recovered lead fragments by a smelter, ammunition manufacturer, ammunition re-loader, or other party that will generate value from these materials recovered from site soils.
	D. Licensed Recycler: A person, company, or other organization that is recognized as a recycler and maintains license with government as a recycler.
	E. Competent Person:  As defined in 29 CFR 1926.31, the competent person shall be “one who is capable of identifying existing and predictable hazards, and who has the authority to take prompt corrective measures to eliminate them.

	1.4 SUBMITTALS
	A. The name and qualifications of the company who will perform the excavation, screening and securing the recovered lead fragments. Five (5) years of experience in lead remediation with at least 5 similar projects is required for the company who will ...
	B. Qualifications from the Contractor of the person designated as “Competent Person” responsible for screening activities.
	C. A Project Work Plan that identifies excavation, grading, screening and other materials handling equipment to be deployed to the site, and that defines the sequence of excavation activities by area, depth and process.
	D. Name, address and proof of license for the recycler.
	E. Number and weights of containers transported to the recycler and certificate of recycling.

	1.5 QUALITY CONTROL
	A. Workmanship shall be performed in accordance with industry standards and in compliance with federal state, and local published rules, regulations, standards and statues, as well as guidance.  Materials and equipment shall comply with normal standar...
	B. Contractor shall excavate and screen lead-impacted soils from the designated area including new berm, old berm, side berm, range floor and overshot areas exhibiting lead bullets and bullet fragments as defined on the Drawings at concentrations that...

	1.6 QUALITY ASSURANCE
	A. The Owner’s Representative will make such tests as deemed necessary to determine compliance with these Specifications.

	1.7 EXCAVATION AND SCREENING REQUIREMENTS
	A. Contractor shall appropriately sized heavy equipment and utilize a multi-stage screening plant and finishing system to ensure physical separation of recyclable quality and quantity of lead bullets and bullet fragments.  The minimum screen mesh size...
	B. All equipment shall be of safe design and of sufficient capacity for the intended work.
	C. Contractor shall repair or replace damaged equipment at Contractor’s expense without reimbursement.
	D. Contractor’s personnel must have the requisite training and medical monitoring for handling Lead-Impacted Materials in accordance with OSHA 29 CFR 1910.120 and Section 013200.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare subgrade for earthwork operations, including removal of vegetation from ground surface and miscellaneous debris from work area as specified in Section 311000.
	B. Protect and maintain erosion and sedimentation controls as specified in the Project SWPPP during earthwork operations as indicated on Sheet CE101.
	C. Perform excavation in designated areas to specified depths as shown on Drawings CD 101 and CD 102 – Site Demolition Plan to support screening operations.  Not all areas identified on those sheets contain lead in sufficient concentrations to warrant...
	D. Contractor shall lay out the Work areas based on the limits of Excavation shown on the Drawings. Both the Screening and Soil Staging areas will be limited to designated Lead Impacted Area. The Owner’s Representative will designate location for the ...
	E. Contractor shall excavate the soil material to the horizontal and vertical limits shown on the Drawings.
	F. Excavation shall be performed to prevent tracking of lead from impacted soil onto portions of the site which are not impacted.
	G. Soil shall be excavated and processed through screening equipment in a controlled manner to minimize the generation of dust.  Dust control shall be performed as the work progresses and whenever a dust nuisance or hazard conditions occur.  If determ...
	H. During the screening process, staged piles will be used to temporarily store the materials excavated from the site.  Staged piles will remain within lead-impacted areas of the range to minimize potential cross contamination to other areas. Contract...
	I. Contractor shall segregate over-size, like-size, and fine soils as well as recovered bullet fragments resulting from screening within the processing.
	J. Bullets fragments shall be placed in a DOT approved container and stored in a secured location within the project area.  Contractor shall inventory lead in containers daily and coordinate and arrange transport to the recycler.
	K. The Contractor shall provide the Owner’s Representative with documentation such as transportation manifests and certificates of recycling for all containerized lead bullet fragments.  Proceeds from recycling will be retained by Contractor according...


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. Screening and Recycling shall be paid on a Fixed Price for up to 2000 per cubic yards.  Amounts beyond this amount will be paid on a per cubic yard basis. Volumes will be determined by Contractor.
	B. The full value of the recycled lead bullet fragments shall be retained by Contractor per contract stipulations.



	313113 - HEALTH AND SAFETY FOR LEAD MAINTENANCE DRAFT
	PART 1 -  GENERAL
	1.1 DESCRIPTION
	A. This Section specifies the Contractor’s requirements to conduct a practical, sound, and effective program for the prevention of accidents, and assigns specific responsibilities to the Contractor for program compliance.
	B. The health and safety program is designed to assist the Contractor to recognize, evaluate and control hazardous activities and conditions within their respective areas of contract responsibility.

	1.2 REFERENCES
	A. Section 311000 - Site Clearing.
	B. Section 312000 – Earthwork.
	C. Section 313111 – Excavation, Screening and Recycling of Lead Fragments.
	D. Applicable regulations and publications include, but are not limited to, the following:
	1. ACGIH, Threshold Limit Values and Biological Exposure Indices (most recent version).
	2. ANSI, Emergency Eyewash and Shower Equipment, Z358.1, 1981.
	3. ANSI, Practice for Occupational and Educational Eye and Face Protection, Z87.1, 1979.
	4. ANSI, Practices for Respiratory Protection, Z88.2, most recent version.
	5. ANSI, Protective Footwear, Z41.1, 1983.
	6. ANSI, Respirator Use Physical Qualification for Personnel, Z88.6, 1984.
	7. DHHS, "Manual of Analytical Methods”, 3rd edition Volumes I and II, DHHS (NIOSH) Publication 84-100.
	8. DOT Standards and Regulations, 49 CFR 171 and 49 CFR 172.
	9. NFPA, Flammable and Combustible Liquids Code, NFPA 30, most recent revision.
	10. NIOSH Pocket Guide to Chemical Hazards, DHHS/PHS/CDC/NIOSH, June, 2000 or most recent.
	11. NIOSH/OSHA/USCG/USEPA, Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, DHHS/PHS/CDC/NIOSH, October 1985.
	12. OSHA, Title 29 CFR Part 1910, Occupational Safety and Health Standards, and Title 29 CFR Part 1926, Safety and Health Regulations for Construction Sites.
	13. USEPA, Health and Safety Requirements for Personnel Engaged in Field Activities, USEPA Order No. 14402.
	14. USEPA, Standard Operating Safety Guidelines, November 1984.

	E. Where two or more regulations/documents conflict, the one(s) offering the greatest degree of protection shall apply.

	1.3 CONTRACTOR’S RESPONSIBILITY FOR HEALTH AND SAFETY
	A. Contractor shall comply with any and all state, federal, and local ordinances, laws and regulations.
	B. Contractor shall be responsible for the health and safety of Contractor’s employees, subcontractors, suppliers, agents, inspectors, visitors, the general public, and any other individuals associated with or interacting with Contractor who provide l...
	C. Contractor shall be responsible for emergency response planning and notification, and for actual response to any and all emergencies that may occur during the course of the work, including emergencies that may occur when Contractor is not present a...
	D. Contractor is responsible for communicating daily with the Owner’s Representative regarding health and safety issues for the safe conduct of duties, but such communication shall not imply any duty or responsibility on the part of the Owner with reg...
	E. Contractor shall designate a Site Safety and Health Officer (SSHO) on the site during the work who shall, at a minimum, have at least 1 year of experience as an SSHO, and have 40-hour OSHA Hazardous Waste Operations training and 8-hour OSHA Supervi...
	F. The SSHO shall enforce the requirements of safety and health for all Contractor personnel onsite at all times.  The SSHO shall ensure that all Contractor personnel, subcontractor personnel, and visitors, follow the applicable site Health and Safety...
	G. After mobilization, the SSHO shall monitor activities and shall document the need for additional worker protection as required, based on activities performed and action levels specified in the HASP.
	H. In the event of a health or safety risk, as determined by the SSHO or by other Contractor personnel or by the Owner’s Representative, Contractor shall not proceed with the Work until a method for handling the risk has been determined in consultatio...
	I. Contractor shall be responsible for implementing a safety process and providing site training, observation, and feedback for Contractor personnel employed at the site.
	J. Contractor shall be responsible for preparing a project HASP under which their employees, subcontractors, and agents shall work.

	1.4 SUBMITTALS
	A. Contractor shall prepare and submit a HASP to the Owner’s Representative, who will review and comment, but not approve, the Contractor’s HASP.  The Contractor shall follow all applicable local, state, and federal health and safety standards, laws a...
	1. Names of key personnel and alternates responsible for health and safety, including a Contractor Health and Safety Representative and SSHO.
	2. A Health and Safety risk or Job Safety Analysis (JSA) associated with each portion of the Work (i.e., list potential chemical, biological and physical hazards).
	3. Employee and subcontractor training assignments to ensure compliance with 29 CFR 1910.120.
	4. A requirement that Contractor locate underground utilities by using Dig Safe procedures prior to the start of the work.
	5. PPE to be used for each of the site tasks and operations being conducted, as required by the PPE program in 29 CFR 1910.120, 29 CFR Subpart I, and 29 CFR 1926.
	6. Medical surveillance requirements in accordance with the program in 29 CFR 1910.120.
	7. An air monitoring plan to include frequency and types of air monitoring, personnel monitoring, and environmental sampling techniques and instrumentation to be used by the Contractor, including methods of maintenance and calibration of monitoring an...
	8. Corrective actions and upgrading of personnel protection based on monitoring of air, personnel, and environmental sampling, with specific action levels identified in the Contractor’s HASP.
	9. Site control measures in accordance with the control program required in 29 CFR 1910.120 and 29 CFR 1926.
	10. Decontamination procedures in accordance with 29 CFR 1910.120 and Section 015001.
	11. An emergency response plan, including the necessary PPE and other equipment.  Explanation of potential emergencies and contingency plan of action, including description of the route to the nearest appropriate hospital, hospital route map, and post...
	12. If confined space entry is required, include confined space entry procedures in accordance with 29 CFR 1910.146, and a list of all anticipated confined space entries required by Contractor in the course of the work.
	13. A Spill Prevention, Control and Countermeasure (SPCC) Plan.
	14. A list of health and safety and emergency equipment available on the site.
	15. A description of engineering controls used to reduce the hazards of equipment operation and exposure to site hazardous chemicals.
	16. Open trench excavation procedures in accordance with applicable OSHA Regulations.
	17. Training for emergency response procedures.
	18. Heat stress program.
	19. Cold stress program.
	20. Lockout/Tagout, if needed,  where the operation of machinery and/or equipment in which the unexpected energization on start up or the release of stored energy could cause injury to personnel.

	B. Prior to initiating work, Contractor shall provide the Owner’s Representative with documentation of employee and applicable subcontractor training and medical certifications required by 29 CFR 1910.120 as described in 3.01A of this Section.
	C. Should site conditions require, Contractor shall submit documentation of training and experience for the designated excavation-competent person.
	D. Contractor shall submit copies of all periodic equipment inspections completed.

	1.5 NOTIFICATIONS
	A. Contractor shall immediately (within 30 minutes) verbally report to the Owner Representative the occurrence of any and all health and safety incidents.  An Incident Report form or Near-Miss Report form, as appropriate, shall be submitted within 24 ...
	B. Contractor shall immediately and fully investigate any such incident or near-miss and conduct a root cause analysis, and shall submit to the Owner’s Representative, the Contractor’s written corrective action plan for such incident within one day af...
	C. Contractor shall notify the Owner’s Representative should any biological hazards (e.g., snakes or other wildlife) be observed.  No wildlife shall be killed in a non-threatening situation.  Handling of wildlife by the Contractor must be avoided.

	1.6 EQUIPMENT AND FACILITIES
	A. Contractor shall provide all equipment, temporary facilities, and personnel required to perform activities onsite safely in accordance with all laws, regulations, standards, and the Contractor’s HASP.

	1.7 PERSONAL PROTECTIVE EQUIPMENT
	A. The appropriate level of PPE shall be determined by the Contractor for specific tasks as described in the Contractor’s HASP.  If hazards are identified that require a level of protection greater than Level C (defined in paragraph D below), work sha...
	B. Contractor shall furnish and maintain materials and equipment for the health and safety of Contractor employees, its subcontractors, suppliers, and visitor personnel.  Contractor shall provide all required health and safety equipment, first aid equ...
	C. Level D protection will be required at all times while onsite by all personnel and visitors on the site, except in Support Zone areas.  Level D PPE consists of:
	1. Hard hat.
	2. Steel-toed boots.
	3. Safety glasses with permanent side shields.
	4. Work clothes (long pants, shirts with sleeves).
	5. Work gloves.
	6. High visibility reflective safety vests.
	7. Hearing protection (as needed to prevent exposure exceeding 85 dB level).

	D. If additional protection consisting of Level C PPE is required during the work, Level C PPE shall include protection from dust particulates and entrained heavy metals and consist of Level D protection with the following additions:
	1. Air purifying respirator, half-face or full-face (depending on required protection factor) with High Efficiency Particulate Air cartridges meeting NIOSH/Mine Safety and Health Administration Specifications; the presence of chemical vapors during ac...
	2. Disposable poly-coated chemically protective coveralls.
	3. Disposable chemically resistant outer gloves.
	4. Disposable chemically resistant inner gloves (nitrile).
	5. Chemically resistant, steel-toed, and steel-shanked boots (PVC, neoprene, or nitrile), or outer booties.

	E. Biological hazards (e.g., ticks, poison ivy, and snakes) may be present at this site.  The Contractor must make all employees aware of these hazards and the potential for dermal contact.  Mitigation of these risks is a priority.

	1.8 OTHER HEALTH AND SAFETY EQUIPMENT
	A. Contractor is required to have the following equipment available on the site for the health and safety of Contractor, subcontractors, suppliers, and visitors:
	1. Repellants and ointments for ticks and poison ivy.
	2. First aid kits.
	3. Fire suppression equipment (appropriate to location and type of flammable materials present).  Equipment will be certified ready for use within the previous twelve months and will also have been inspected each month; documentation supporting certif...
	4. Emergency eyewash facilities meeting OSHA specifications.
	5. Personnel decontamination facilities and equipment.
	6. Other equipment or supplies as determined to be necessary or prudent by Contractor or the Owner’s Representative.
	7. Flammable liquids storage cabinet(s), if necessary.
	8. Fall protection equipment appropriate for the hazards on the project
	9. Spill kit.


	1.9 WORKER QUALIFICATIONS
	A. Contractor shall provide the following training for applicable workers except those who will be restricted to the Support Zone:
	1. Initial 40-hour OSHA hazardous waste health and safety training and current annual eight-hour refresher training.
	2. Eight-hour OSHA hazardous waste supervisory training (required for the Contractor’s Superintendent and SSHO).
	3. 10-hour OSHA Construction training.
	4. Enrollment in a medical monitoring program, with clearance within the previous 12 months from a licensed physician allowing the worker to participate in field activities and use respiratory protective equipment.  Contractor shall not submit detaile...
	5. Current respiratory fit testing certification.
	6. Current cardiopulmonary resuscitation (CPR) and first aid certification for at least one worker assigned to work on the site.
	7. Confined Space Entry Training for workers entering confined spaces, if required.
	8. Documentation of sufficient and relevant training and experience to perform the assigned duties and responsibilities of “Competent Person”.  As defined in 29 CFR 1926.31, the competent person shall be “one who is capable of identifying existing and...


	1.10 WORK PLANNING AND MEETINGS
	A. Contractor shall conduct a daily health and safety meeting, prior to beginning work for that day, to address health and safety issues, changing site conditions, activities and personnel.  All Contractor employees and subcontractors working on the s...
	B. Contractor personnel who are not in attendance for the daily health and safety meeting shall be briefed on the meeting notes upon arrival at the site and prior to commencing their work activities.  Employees shall sign acknowledgement of briefings ...
	C. Contractor shall hold and document additional health and safety meetings at the start of each major task and whenever site conditions affecting personnel safety change.  Any major task undertaken shall require the completion, or modification, of a ...

	1.11 ENGINEERING CONTROLS
	A. Contractor shall, at a minimum, provide the following engineering controls to reduce the hazards of equipment operation and exposure to site hazardous chemicals:
	1. Roll-over cages for bulldozers, back hoes, loaders, and tractors.
	2. Back-up alarms for all trucks and moving equipment.
	3. Wetting of soil and other media or other means to control dust during the work.
	4. Decontamination of personnel and equipment.
	5. Barricades for open trenches and excavations.
	6. Sloping, benching, shoring, drainage systems, or other controls as necessary to ensure stability of excavations and embankments.
	7. Others as determined to be necessary or prudent by Contractor or as directed by the Owner’s Representative.


	1.12 MONITORING
	A. Contractor shall perform heat exposure and cold exposure monitoring activities as required by weather conditions.
	B. Contractor shall perform all air monitoring activities described in the Contractor’s HASP required to provide health and safety protection to the Contractor’s and subcontractors’ personnel.
	C. Generation of dust must be minimized.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 WORK ZONES
	A.  Contractor shall establish work zones, considering applicability of Support Zone, Decontamination Zone and Exclusion Zone.
	B.  The Support Zone shall be an area free of physical and chemical hazards.  Contractor shall maintain the Support Zone in a safe, clean, orderly, and sanitary manner at all times.
	C.  Decontamination Zone: Contractor shall establish a Decontamination Zone between the Support Zone and the Exclusion Zone.
	D.   Exclusion Zone: Contractor shall establish an Exclusion Zone using the following criteria and other criteria deemed necessary by the Owner’s Representative:


	PART 4 -  MEASUREMENT AND PAYMENT
	4.1 MEASUREMENT AND PAYMENT
	A. No separate measurement or payment will be made for work required under this Section.  All costs in connection with the HASP development and implementation are included in the execution of other tasks.
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	321313 - CONCRETE PAVING
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