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DOCUMENT 00 11 16 

ADVERTISEMENT FOR BIDS  
 
Project:     Tower Site Construction – Phase 3 B-C 
     Grant County, Wisconsin 
 
Owner:    Grant County 
     111 S. Jefferson St. (Clerk’s Office) 
     Lancaster, WI 53813 
     Contact: Robert Keeney, County Board Chair 
      
Architect/Engineer:  Edge Consulting Engineers, Inc. 
     624 Water Street 
     Prairie du Sac, WI 53578 
     Contact: Arlen Ostreng, P.E. 
     Phone: (608) 644-1449 
 
To Prospective Bidders: 
 
Sealed bids for the Tower Site Construction – Phase 3 B-C Grant County, Wisconsin will be received 
until 2:00 p.m. on July 26, 2022 at the Grant County Clerk’s Office located at 111 South Jefferson St. 
Lancaster, WI  53813. Bids will be publicly opened in the Grant County Board Room, Rm 264 of the 
same building immediately following.  The bid opening will also be televised via video conference.  
Details regarding web access to the virtual option are below.  All bids must be hand-delivered or mailed.  
No faxed or e-mailed bids will be accepted under any circumstances.  Each bid price quoted is to be 
clearly marked on the “Bid Form” included in the bid document.  It shall be submitted in a sealed 
envelope clearly marked as follows: “BID PROPOSAL FOR TOWER SITE CONSTRUCTION – 
PHASE 3 B-C GRANT COUNTY, WI”. 
 
Scope of Work: 
The project scope of work generally consists of the construction of (4) new radio communications tower 
sites for Grant County, Wisconsin.  Work at each site generally includes installation of towers, antennas, 
coax, waveguides, prefabricated precast equipment shelters, backup generator systems, ice bridges, chain 
link fenced compounds, site grounding systems, and other general site improvements.  Tower steel, 
prefabricated precast equipment shelters, and generator system equipment have been previously procured 
by Grant County under a separate contracts.  However, installation of this equipment is required under 
this contract.  Similarly, antennas, coax and waveguides will be provided by Others but will require 
installation under this project.  Radio equipment within the shelters is not required and will be completed 
by Others.  
 
A pre-bid meeting has not been scheduled.  Questions regarding the bid documents and/or scope of work 
shall be directed to the Architect/Engineer. 
 
Each bid must be accompanied by a separate bid bond envelope containing a Bid Bond in a sum equal to 
five (5%) percent of the full amount of the bid, including all Base Bids (Alternate Bids need not be 
included in the Bid Bond amount).  The Bid Bond shall be executed by the bidder as principal and by a 
surety, conditioned that if the principal's bid be accepted and the contract awarded to the principal, the 
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principal, within ten days after notice of award, will execute a contract in accordance with the term of the 
bid including furnishing all bonds and insurance certificates as required by the contract documents. 
 
Examination of the Documents: 
Copies of the contract documents, including plans, specifications and bidding instructions shall be 
obtained via Grant County’s website:  
http://www.co.grant.wi.gov/docs_by_cat_type.asp?doccatid=566&locid=147 Questions regarding the 
documents and/or scope of work shall be directed to the Architect/Engineer. 
 
Bid Opening Virtual Access: 
July 26, 2022 @ 2pm 
Join Zoom Meeting   
https://us02web.zoom.us/j/85993273720?pwd=azlQdmlqcFpuamtYeGVkWDY2S2lvdz09    
Meeting ID: 859 9327 3720  
Passcode: 915020 
 
Owner’s Right to Reject Bids: 
The Owner reserves the right to reject any and all bids and/or to waive any informality in the bids 
received and to accept any bid deemed to be most favorable to the interest of Grant County.  The work, if 
awarded, shall be completed in accordance with the timeline outlined in the Bid Form. 
 

END OF DOCUMENT 

http://www.co.grant.wi.gov/docs_by_cat_type.asp?doccatid=566&locid=147
https://us02web.zoom.us/j/85993273720?pwd=azlQdmlqcFpuamtYeGVkWDY2S2lvdz09
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DOCUMENT 00 21 13 

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
 
These Instructions to Bidders modify, change, and delete from or add to the AIA Document A701-2018 - 
Instructions to Bidders and other provisions of the Bidding Documents and Contract Documents.  Where 
any Article of the AIA Instructions to Bidders is modified or any Paragraph, Subparagraph or Clause 
thereof is modified or deleted by these Supplementary Instructions to Bidders, the unaltered provisions of 
that Article, Paragraph, Subparagraph or clause shall remain in effect. 
 
ARTICLE 1 – DEFINITIONS 
Add the following Paragraphs: 
 
1.10 “PROJECT as used in these documents shall mean: 
  

TOWER SITE CONSTRUCTION – PHASE 3 B-C 
GRANT COUNTY, WI 

 
1.11  The term “OWNER” as used in these documents shall mean: 
  
 GRANT COUNTY 

111 SOUTH JEFFERSON ST. 
LANCASTER, WI 53813 

 
1.12  “ARCHITECT/ENGINEER” and/or “A/E” as used in these documents shall mean: 
  

EDGE CONSULTING ENGINEERS, INC. 
624 WATER STREET 
PRAIRIE DU SAC, WI  53578 
 

ARTICLE 2 – BIDDER’S REPRESENTATIONS:  No changes. 
 
ARTICLE 3 – BIDDING DOCUMENTS: 
 
Delete Subparagraph 3.1.2 in its entirety. 
 
Delete Subparagraph 3.4.1 in its entirety. 

 
ARTICLE 4 – BIDDING PROCEDURES: 
 
In Subparagraph 4.1.4, add the following sentences: “All changes shall be made on the bid form.  
Alterations placed on the exterior of the bid envelope will not be considered.” 
 
In Subparagraph 4.2.4, replace the last sentence with the following sentence: “However, if no Contract 
has been awarded or a Bidder has not been notified of the acceptance of its Bid, a Bidder may, beginning 
60 days after the opening of Bids, withdraw its Bid and request the return of its bid security.” 
 
In Subparagraph 4.3.1, add the following: “Bids shall be submitted as described in the Advertisement for 
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Bids. 
 
ARTICLE 5 – CONSIDERATION OF BIDS:  No Changes. 
 
 
ARTICLE 6 – POST BID INFORMATION: 
 
Add the following Subparagraph: 
 
6.1.1 If upon review of the submitted Contractor’s Qualification Statement Owner deems the bidder to 

not be qualified for the project, Owner reserves the right to award project to the next lowest 
qualified responsible bidder. 

 
ARTICLE 7 – PERFORMANCE BOND AND PAYMENT BOND: 
 
In Subparagraph 7.2.1, Replace the first sentence with the following: “The Bidder shall deliver the 
required bonds to the Owner not later than 10 days following the date of Notice of Award.” 
 
Replace Subparagraph 7.2.3 with the following: “The bonds shall be dated on or before the date of the 
Contract.” 
 
ARTICLE 8 – FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR:  No changes.  

 
END OF DOCUMENT  
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DOCUMENT 00 31 00 

INFORMATION AVAILABLE TO BIDDERS  

1.1 GENERAL 

A. The following documents contain information about existing conditions, which are 
pertinent to the Work of this Project and are available for the general information of 
Bidders.  The availability of such information shall not relieve any Bidder from 
responsibility to visit the Project Site, to become familiar with the local conditions under 
which the Work is to be performed and to correlate the Bidder’s observations with the 
requirements of the Bidding Documents.   

1.2 SUMMARY 

A. Document Includes: 
1. Geotechnical Report – Boscobel GF5 
2. Geotechnical Report – Fennimore GF2 
3. Geotechnical Report – North Muscoda GF8 
4. Geotechnical Report – Platteville GF2 
5. Structural Design Report – Boscobel GF5 
6. Structural Design Report – Fennimore GF2 
7. Structural Design Report – North Muscoda GF8 
8. Structural Design Report – Platteville GF2 

1.3 GEOTECHNICAL INVESTIGATION REPORTS 

A. Copies of the Geotechnical Reports are available for the Contractor’s reference. The 
Architect/Engineer does not certify its completeness or accuracy. The Contractor may do 
additional testing and evaluation to verify subsurface conditions.  

B. A copy of the following reports are bound separately from this Project Manual. 
1. Geotechnical Report – Boscobel GF5, dated April 5, 2022 

Prepared by Edge Consulting Engineers, Inc., Edge Project #: 31985 
2. Geotechnical Report – Fennimore GF2, dated April 5, 2022 

Prepared by Edge Consulting Engineers, Inc., Edge Project #: 31987 
3. Geotechnical Report – North Muscoda GF8, dated May 2, 2022 

Prepared by Edge Consulting Engineers, Inc., Edge Project #: 31989 
4. Geotechnical Report – Platteville GF2, dated April 15, 2022 

Prepared by Edge Consulting Engineers, Inc., Edge Project #: 31990 

1.4 TOWER STRUCTURAL DESIGN REPORTS 

A. Copies of the Tower Structural Design Reports are available for the Contractor’s 
reference.  

B. A copy of the following reports are bound separately from this Project Manual. 
1. Structural Design Report – Boscobel GF5, dated April 8, 2022 

Prepared by Sabre Industries., Job #: 501139 
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2. Structural Design Report – Fennimore GF2, dated May 3, 2022 
Prepared by Sabre Industries., Job #: 501140 

3. Structural Design Report – North Muscoda GF8, dated May 9, 2022 
Prepared by Sabre Industries., Job #: 501139 

4. Structural Design Report – Platteville GF2, dated April 21, 2022 
Prepared by Sabre Industries., Job #: 501141 

END OF DOCUMENT 
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DOCUMENT 00 41 13 

BID FORM 
 
To:  Grant County 
  Clerk’s Office 
  111 S. Jefferson St. 
  Lancaster, WI  53813 
 
Project:  Tower Site Construction – Phase 1 
  Grant County, Wisconsin 
 
Bids Due:  July 26, 2022 at 2:00 PM 
 
Submitted by: (full name and address) 
 
_________________________________________ 
 
_________________________________________ 
 
_________________________________________ 
 
_________________________________________ 
 
_________________________________________ 
 
 
1. BASE BIDS 
 

Having examined the site(s) where the Work is to be executed and become familiar with local 
conditions affecting the cost of Work and carefully examined the Project Manual, Project 
Drawings, all other Bidding Documents, Addenda and all matters referred to in the Instructions to 
Bidders thereto prepared by Edge Consulting Engineers, Inc. for the above mentioned project, we, 
the undersigned, hereby agree to provide all labor, materials, equipment and services necessary for 
the complete and satisfactory execution of All Work for the individual Base Bid stipulated sums as 
listed below (Refer to “Section 01 10 00 – Summary” for Scope of Work description for each site): 

 
Base Bid 1: Boscobel GF5 
 
 
 
____________________________________________________Dollars ($___________________) 
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Base Bid 2: Fennimore GF2 
 
 
 
____________________________________________________Dollars ($___________________) 
 
 
Base Bid 3: North Muscoda GF8 
 
 
 
____________________________________________________Dollars ($___________________) 
 
 
Base Bid 4: Platteville GF2 
 
 
 
____________________________________________________Dollars ($___________________) 
 
 
This project is a new construction contract with a Designated Exempt Entity as defined by the 
Wisconsin Department of Revenue and is thus exempt from State of Wisconsin Sales and Use 
taxes.  Owner will, at the time of contract award, provide Sales and Use Tax Exemption Certificates 
to the Contractor and its Sub-Contractors awarded the project.  Further information regarding the 
process including what items remain taxable can be found online at the following address:  
https://www.revenue.wi.gov/Pages/FAQS/pcs-s-
exempt.aspx#:~:text=Form%20S%2D211%2C%20Wisconsin%20Sales,stadium%20and%20premi
er%20resort%20area 
 
We have included, the required Bid Bond as required by the Instruction to Bidders. 
 
All applicable Federal, State of Wisconsin and local taxes are included are included in the Bid 
Sums. 

 
2. ALTERNATE BIDS 
 

The undersigned further agrees to perform the alterative portions of the work, to be added/deducted 
from the Base Bids sums, stipulated above for the stipulated sums as listed below (Refer to “Section 
01 10 00 – Summary” for description of work): 
 
Alternate Bid 1A: Boscobel – Antenna & Line Installation 
 
 
 
____________________________________________________Dollars ($___________________) 
 
 

https://www.revenue.wi.gov/Pages/FAQS/pcs-s-exempt.aspx#:%7E:text=Form%20S%2D211%2C%20Wisconsin%20Sales,stadium%20and%20premier%20resort%20area
https://www.revenue.wi.gov/Pages/FAQS/pcs-s-exempt.aspx#:%7E:text=Form%20S%2D211%2C%20Wisconsin%20Sales,stadium%20and%20premier%20resort%20area
https://www.revenue.wi.gov/Pages/FAQS/pcs-s-exempt.aspx#:%7E:text=Form%20S%2D211%2C%20Wisconsin%20Sales,stadium%20and%20premier%20resort%20area
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Alternate Bid 2A: Fennimore – Antenna & Line Installation 
 
 
 
____________________________________________________Dollars ($___________________) 
 
 
Alternate Bid 3A: North Muscoda – Antenna & Line Installation 
 
 
 
____________________________________________________Dollars ($___________________) 
 
 
Alternate Bid 4A: Platteville – Antenna & Line Installation 
 
 
 
____________________________________________________Dollars ($___________________) 
 

 
3. ACCEPTANCE 
 

This offer shall be open to acceptance and is irrevocable for (60) sixty days from the bid closing 
date. 

 
If this bid is accepted by the Owner within the time period stated above, we will: 

 
- Execute the Agreement within ten days of receipt of acceptance of this bid.  
 
- Furnish the required bonds within ten days of receipt of acceptance of this bid in the form 

described in Supplementary Conditions.  
 
- Commence work within the time frame outlined for project completion. 
 

If this bid is accepted within the time stated, and we fail to commence the Work or we fail to 
provide the required bonds, the bid security shall be forfeited as damages to the Owner by reason of 
our failure. 

 
In the event our bid is not accepted within the time stated above, the required bid security will be 
returned to the undersigned, in accordance with the provisions of the Instructions to Bidders; unless 
a mutually satisfactory arrangement is made for its retention and validity for an extended period of 
time. 
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4. CONTRACT TIME 
 

If this Bid is accepted, we will: 
 
-  Commence Work on or after August 5, 2022. 
 
-  Mobilize to the site at a mutually agreeable date and work continuously on the project until 

completion. 
 
-  Install shelters and fiber optic pathways at the Fennimore and North Muscoda Sites on or before 

October 14, 2022.  
 
-  Substantially complete all work on or before April 15, 2023. 
 
- Fully Complete (Final Completion) all work on or before May 15, 2023. 

 
5. ADDENDA 
 

The following Addenda have been received. The modifications to the Bid Documents noted below 
have been considered and all costs are included in the Bid Sum. 

 
 

Addendum No.____________________ Dated:____________________________ 
 
 
Addendum No.____________________ Dated:____________________________ 
 
 
Addendum No.____________________ Dated:____________________________ 

 
 
6. SUBCONTRACTORS/SUPPLIERS 
 

If awarded this Contract, the Bidder declares the intent to employ the following 
Subcontractors/Suppliers as listed below: 

 
SUBCONTRACTOR/SUPPLIER NAME CLASS OF WORK/MATERIAL 

 Site/Civil 

 Tower Erection 

 Antenna & Lines Installation 

 LP Fuel System 

 Electrical & Grounding 

 Fencing 
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NO SUBSTITIONS FROM THE SUBCONTRACTOR/SUPPLIERS LISTED ABOVE WILL BE 
PERMITTTED WITHOUT THE WRITTEN APPROVAL OF THE OWNER & A/E. 
 
 
7. REFERENCES 
 

Bidder declares that Owner may contact the following references regarding Bidders performance on 
prior projects of similar scope (provide (3) minimum): 

 
Reference (1): 
Firm Name:  _________________________________________________________________ 

 
 Contact Name:  _________________________________________________________________ 
 

Address:   _________________________________________________________________ 
      (Street, City, County, State, Zip) 
 

Telephone:   _________________________     Email: ____________________________ 
 

Reference (2): 
Firm Name:  _________________________________________________________________ 

 
 Contact Name:  _________________________________________________________________ 
 

Address:   _________________________________________________________________ 
      (Street, City, County, State, Zip) 
 

Telephone:   _________________________     Email: ____________________________ 
 
Reference (3): 
Firm Name:  _________________________________________________________________ 

 
 Contact Name:  _________________________________________________________________ 
 

Address:   _________________________________________________________________ 
      (Street, City, County, State, Zip) 
 

Telephone:   _________________________     Email: ____________________________ 
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8. BID FORM SIGNATURES 
 

The Corporate Seal of: 
 

Name of Firm:  _________________________________________________________________ 
 
 

Address:   _________________________________________________________________ 
      (Street, City, County, State, Zip) 
 

Telephone:   _________________________     Email: ____________________________ 
 
 
Signature:   _________________________________________________________________ 
    (Authorized signing officer)    (Title) 

 
If the Bid is a joint venture or partnership, add additional forms of execution for each member of 
the joint venture in the appropriate form or forms as above. 
 

END OF DOCUMENT 
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DOCUMENT 00 50 00  

AGREEMENT 

1.1 SUMMARY 

A. Document Includes: 
1. Agreement. 

B. Related Documents: 
1. Document 00 72 00 - General Conditions - AIA. 
2. Document 00 73 00 - Supplementary Conditions - AIA. 

1.2 AGREEMENT 

A. AIA Document A101-2017, Standard Form of Agreement between Owner and 
Contractor Where the Basis of Payment is a Stipulated Sum, forms the basis of 
Agreement between the Owner and Contractor. 

B. The Agreement form will be provided by the Owner and shall be reviewed and completed 
by the successful Bidder and submitted to the Owner at the Owner’s direction following 
notification. 

1.3 The following modifications, changes, deletions, or additions will be incorporated into the “AIA 
Document A101-2017, Standard Form of Agreement between Owner and Contractor Where the 
Basis of Payment is a Stipulated Sum”. 

ARTICLE 3 – DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 

A. Dates will be as listed in the Bid Form. 

ARTICLE 5 – PAYMENTS 

B. The period covered by each Application for Payment shall be a minimum of one calendar 
month.  Payments will be made by Owner within 65 calendar days of Application for 
Payment submittal. 

C. Retainage in the amount of five percent (5%) shall be held on each Application for 
Payment until 50% of the work has been completed.  After 50% of the work has been 
completed, a reduction in retainage may be considered if the architect/engineer certifies 
the project is proceeding satisfactorily.  Likewise, if the engineer/architect certifies the 
project is not proceeding satisfactorily, retainage may be increased up to 10% of the 
value of the remaining work.   
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ARTICLE 6 – DISPUTE RESOLUTION 

A. For any Claim subject to, but not resolved by the initial decision maker pursuant to 
Section 15.2 of AIA Document A201-2017 the method of binding dispute resolution shall 
be by litigation in a court of competent jurisdiction. 

1.4 The following modifications, changes, deletions, or additions will be incorporated into the “AIA 
Document A101-2017 Exhibit A, “Insurance and Bonds”. 

ARTICLE A.3 – CONTRACTOR’S INSURANCE AND BONDS 

A. A.3.2 Contractor’s Required Insurance Coverage 

B. CONTRACTOR and any and all Sub-Contractors shall carry at minimum limits of 
liability insurance coverage amounts as listed below, or greater where required by State 
and/or Federal Laws and Regulations: 
1. Worker’ Compensation: 

a. State Statutory Limit. 
b. Employer’s Liability:  $500,000 per Accident. 
 

2. Applicable Federal (e.g. Longshoreman’s): 
a. Statutory 
 

3. Comprehensive or Commercial General Liability: 
a. Personal Injury – each person:  $1,000,000 
b. Personal Injury – each occurrence:  $1,000,000 
c. Personal Injury – aggregate:  $1,000,000 
d. Personal Damage – each occurrence:  $1,000,000 
 

4. Contractual Liability: 
a. Bodily Injury and Property Damage:  $1,000,000 Combined Single Limit 

(CSL) Each Occurrence Minimum $2,000,000 Aggregate or per Project 
Endorsement 

 
5. Business Auto Liability (including owned, non-owned and hired vehicles) 

a. Personal Injury – each person:  $1,000,000 
b. Personal Injury – each occurrence:  $1,000,000 
c. Personal Damage – each occurrence:  $1,000,000 
 

6. Umbrella Liability: 
a. $5,000,000 Each Occurrence 
b. $5,000,000 Annual Aggregate 
c. Maximum self-insured retention of $25,000 

C. The above insurance shall cover the Contractor's employees, the Public and Owner’s 
employees while in the buildings and on the grounds of Owner. 
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D. CONTRACTOR shall include the OWNER and the ENGINEER by endorsement as 
additional insured under the CONTRACTOR’s General Liability Policy and Umbrella 
Liability Policies. These endorsements shall be listed on the furnished certificates of 
insurance prior to commencing work. 

E. A.3.4 Performance Bond and Payment Bond 
1. CONTRACTOR shall provide bonds in the amounts follows: 

a. Payment Bond:  100% of Contract Amount 
b. Performance Bond: 100% of Contract Amount  

ARTICLE 5 – PAYMENTS 

F. The period covered by each Application for Payment shall be a minimum of one calendar 
month.  Payments will be made by Owner within 65 calendar days of Application for 
Payment submittal. 

END OF DOCUMENT  
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DOCUMENT 00 72 00 

GENERAL CONDITIONS 

1.1 SUMMARY 

A. Document Includes: 
1. General Conditions.  

B. Related Documents: 
1. Document 00 50 00 - Agreement - AIA. 
2. Document 00 73 00 - Supplementary Conditions - AIA. 

1.2 GENERAL CONDITIONS 

A. AIA Document A201-2017, General Conditions of the Contract for Construction, is the 
General Conditions of the Contract. 

1.3 SUPPLEMENTARY CONDITIONS 

A. Refer to Document 00 73 00 for modifications to General Conditions.  

END OF DOCUMENT 
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DOCUMENT 00 73 00 

SUPPLEMENTARY CONDITIONS 

1.1 SUMMARY 

A. Document Includes: 
1. Supplementary Conditions. 

B. Related Documents: 
1. Document 00 41 13 - Bid Form. 
2. Document 00 50 00 - Agreement - AIA. 
3. Document 00 72 00 - General Conditions - AIA. 

1.2 SUPPLEMENTARY CONDITIONS 

A. These Supplementary Conditions modify the General Conditions of the Contract for 
Construction, AIA Document A201-2017, and other provisions of the Contract 
Documents as indicated below.  All provisions which are not so modified remain in full 
force and effect. 

B. The terms used in these Supplementary Conditions which are defined in the General 
Conditions of the Contract for Construction, AIA Document A201-2017, have the 
meanings assigned to them in the General Conditions. 

 
ARTICLE 1.1 - BASIC DEFINITIONS 
 
Add the following subparagraphs: 

1.1.9 Products: Means new material, machinery, components, equipment, fixtures, and systems 
forming the Work, but does not include machinery and equipment used for preparation, 
fabrication, conveying and erection of the Work. Products may also include existing 
materials or components required for reuse. 

1.1.10 Furnish: To supply and deliver, unload, inspect for damage. 
1.1.11 Install: To unpack, assemble, erect, apply, place, finish, cure, protect, clean, and make 

ready for use. 
1.1.12 Provide: To furnish and install. 

 
ARTICLE 1.2 - CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS 
 
Add the following subparagraph: 

1.2.4 Sections of Division 01 - General Requirements govern the execution of the work of all 
sections of the specifications. 
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ARTICLE 3.5 – WARRANTY 
 
Add the following subparagraph: 
 
3.5.1 Contractor shall provide a minimum overall one year warranty for all work performed and 

materials supplied under this contract from the date of final completion.  Longer term 
warranties shall apply for individual items of the project as set forth in the specifications. 

 
ARTICLE 8 - TIME 
 
Add the following subparagraph: 

8.1.5 Contract Time is identified in the Agreement. 

END OF DOCUMENT 
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SECTION 01 10 00 

SUMMARY 

PART 1 GENERAL 

1.1 GENERAL SUMMARY OF WORK 

A. The project scope of work generally consists of the construction of (4) new radio 
communications tower sites for Grant County, Wisconsin.  Work at each site generally 
includes installation of towers, antennas, coax, waveguides, prefabricated precast 
equipment shelters, backup generator systems, ice bridges, chain link fenced 
compounds, site grounding systems, and other general site improvements.  Tower 
steel, prefabricated precast equipment shelters, and generator system equipment have 
been previously procured by Grant County under a separate contracts.  However, 
installation of this equipment is required under this project.  Similarly, antennas, coax 
and waveguides will be provided by Others but will require installation under this 
project.  Radio equipment within the shelters is not required and will be completed by 
Others. 

B. Work Included: Provide labor, materials, articles, equipment, incidentals, items, tools, 
services, supplies, methods, operations, skills in such quantities as may be necessary 
to complete Project within intent of Contract Documents. 

1.2 SITE LOCATIONS 

A. Boscobel GF5: 700 State Road 133, Boscobel, WI 53805 

B. Fennimore GF2: 13497 Preston Road, Montfort, WI 53569 

C. North Muscoda GF8: 18511 Old CTH P, Muscoda, WI 53573 

D. Platteville GF2: 5657 CTH D, Platteville, WI  53818 

1.3 DESCRIPTION OF THE WORK 

A. Base Bid 1: Boscobel GF5 
1. The scope of work generally consists of the installation of a new 255’ self-

support communication tower. The tower shall be installed as part of this work 
including associated hardware, foundation system, ice bridges, and grounding 
systems as detailed in the plans and specifications.  Site work includes installing 
a prefabricated precast equipment shelter, LP fueled backup generator system, 
chain-link fenced compound, utility rack, gravel driveway access and other 
general site improvements. 

2. Contractor shall install and erect the tower and foundation system as part of the 
project.  Tower materials (tower steel, anchor bolts, antenna mounts, vertical 
transmission ladders, climbing ladders, safety climb, lighting system, and ice 
bridges) have been pre-purchased by Owner and will be delivered to the site by 
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Others.  Contractor is responsible for taking delivery and off-loading these 
materials at the project site, storing, and securing them until installation. 
Contractor is responsible for providing rebar for the tower foundation. 

3. Contractor shall install a 9’x16’ prefabricated precast equipment shelter at the 
site.  The shelter has been pre-purchased by Owner and will be delivered to 
within the “last mile” of the project site by Others using an over the road tractor 
trailer.  Contractor is responsible for coordinating delivery, off-loading the 
shelter from the delivery vehicle, transporting from the delivery point to the 
tower site and installing it on the Contractor installed shelter foundation.  
Contractor is also responsible for hookup of all utility connections/services to the 
shelter to insure a complete and fully functional shelter. 

4. Contractor shall install a 36kW/36kVA 120/240V 1Phase LP fueled backup 
generator system, including transfer switch installed within the shelter.  The 
generator and transfer switch have been pre-purchased by Owner and will be 
delivered to the project site by Others (RACOM).  Contractor shall install both 
items including underground conduits, concrete pads, LP fuel line, electrical 
wiring, alarm wiring and connection to the site ground system.  Start-up and 
commissioning of the system will be by Others (3E).  All associated electrical 
work, inside and outside the shelter, shall be completed by Contractor to insure a 
fully functional generator system. 

5. Contractor shall provide and install a multi-meter utility rack within the 
compound which includes: 120/240V, 1Phase, 600A electric service, termination 
cabinet, (3) electric meter sockets, and associated conduit and wiring runs. The 
new electric service will be applied for directly by the Owner.  Owner will be 
responsible to pay for any required connection fees directly to the electric utility 
provider.  Contractor shall include all required conduits, conductors and other 
items from the transformer into the site as required by the electric utility 
provider. 

6. Contractor shall install a new 120/240V, 1Phase, 200A electric service from the 
utility rack to the equipment shelter. All necessary electrical, grounding and 
bonding work, inside and outside the shelter, shall be completed by Contractor.  
All electrical work shall be completed by a licensed electrician and in accordance 
with applicable codes. 

7. Contractor shall install conduits from a fiber optic handhole within the fenced 
compound to the equipment shelter.  The handhole and fiber optic cabling to the 
shelter will be installed by Others. 

8. Contractor shall provide and install a LP fuel system which generally includes: 
500 gal. LP tank (purchased tank not on lease), remote LP tank level monitor 
system, and supplying of LP fuel (first fill). 

9. Contractor shall construct a new driveway access to the site from public 
roadways.  

10. Contractor is responsible for all specified site improvements, fencing, 
landscaping and restoration of all areas of the site disturbed during site 
construction activities to grass/turf or other pre-existing conditions.  

B. Alternate Bid 1A: Boscobel – Antenna & Line Installation 
1. Installation of antennas, coaxes and waveguides shall be considered an Alternate 

(Add) Bid.   
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2. Contractor shall install all proposed antennas, mounts, coaxes, waveguides and 
other accessory items including: ice shields, connectors, jumpers, hoist grips, 
snap-ins and ground kits as detailed on the drawings.  Materials for these items 
will be provided by Others (RACOM).  

 

C. Base Bid 2: Fennimore GF2 
1. The scope of work generally consists of the installation of a new 285’ self-

support communication tower. The tower shall be installed as part of this work 
including associated hardware, foundation system, ice bridges, and grounding 
systems as detailed in the plans and specifications.  Site work includes installing 
a prefabricated precast equipment shelter, LP fueled backup generator system, 
chain-link fenced compound, utility rack, gravel driveway access and other 
general site improvements. 

2. Contractor shall install and erect the tower and foundation system as part of the 
project.  Tower materials (tower steel, anchor bolts, antenna mounts, vertical 
transmission ladders, climbing ladders, safety climb, lighting system, and ice 
bridges) have been pre-purchased by Owner and will be delivered to the site by 
Others.  Contractor is responsible for taking delivery and off-loading these 
materials at the project site, storing, and securing them until installation. 
Contractor is responsible for providing rebar for the tower foundation. 

3. Contractor shall install a 9’x16’ prefabricated precast equipment shelter at the 
site.  The shelter has been pre-purchased by Owner and will be delivered to 
within the “last mile” of the project site by Others using an over the road tractor 
trailer.  Contractor is responsible for coordinating delivery, off-loading the 
shelter from the delivery vehicle, transporting from the delivery point to the 
tower site and installing it on the Contractor installed shelter foundation.  
Contractor is also responsible for hookup of all utility connections/services to the 
shelter to insure a complete and fully functional shelter. 

4. Contractor shall install a 36kW/36kVA 120/240V 1Phase LP fueled backup 
generator system, including transfer switch installed within the shelter.  The 
generator and transfer switch have been pre-purchased by Owner and will be 
delivered to the project site by Others (RACOM).  Contractor shall install both 
items including underground conduits, concrete pads, LP fuel line, electrical 
wiring, alarm wiring and connection to the site ground system.  Start-up and 
commissioning of the system will be by Others (3E).  All associated electrical 
work, inside and outside the shelter, shall be completed by Contractor to insure a 
fully functional generator system. 

5. Contractor shall provide and install a multi-meter utility rack within the 
compound which includes: 120/240V, 1Phase, 600A electric service, termination 
cabinet, (3) electric meter sockets, and associated conduit and wiring runs. The 
new electric service will be applied for directly by the Owner.  Owner will be 
responsible to pay for any required connection fees directly to the electric utility 
provider.  Contractor shall include all required conduits, conductors and other 
items from the transformer into the site as required by the electric utility 
provider. 

6. Contractor shall install a new 120/240V, 1Phase, 200A electric service from the 
utility rack to the equipment shelter. All necessary electrical, grounding and 
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bonding work, inside and outside the shelter, shall be completed by Contractor.  
All electrical work shall be completed by a licensed electrician and in accordance 
with applicable codes. 

7. Contractor shall install conduits from a fiber optic handhole within the fenced 
compound to the equipment shelter.  The handhole and fiber optic cabling to the 
shelter will be installed by Others. 

8. Contractor shall provide and install a LP fuel system which generally includes: 
500 gal. LP tank (purchased tank not on lease), remote LP tank level monitor 
system, and supplying of LP fuel (first fill). 

9. Contractor shall construct a new driveway access to the site from public 
roadways.  

10. Contractor is responsible for all specified site improvements, fencing, 
landscaping and restoration of all areas of the site disturbed during site 
construction activities to grass/turf or other pre-existing conditions.  

D. Alternate Bid 2A: Fennimore – Antenna & Line Installation 
1. Installation of antennas, coaxes and waveguides shall be considered an Alternate 

(Add) Bid.   
2. Contractor shall install all proposed antennas, mounts, coaxes, waveguides and 

other accessory items including: ice shields, connectors, jumpers, hoist grips, 
snap-ins and ground kits as detailed on the drawings.  Materials for these items 
will be provided by Others (RACOM).  

E. Base Bid 3: North Muscoda GF8 
1. The scope of work generally consists of the installation of a new 285’ self-

support communication tower. The tower shall be installed as part of this work 
including associated hardware, foundation system, ice bridges, and grounding 
systems as detailed in the plans and specifications.  Site work includes installing 
a prefabricated precast equipment shelter, LP fueled backup generator system, 
chain-link fenced compound, utility rack, gravel driveway access and other 
general site improvements. 

2. Contractor shall install and erect the tower and foundation system as part of the 
project.  Tower materials (tower steel, anchor bolts, antenna mounts, vertical 
transmission ladders, climbing ladders, safety climb, lighting system, and ice 
bridges) have been pre-purchased by Owner and will be delivered to the site by 
Others.  Contractor is responsible for taking delivery and off-loading these 
materials at the project site, storing, and securing them until installation. 
Contractor is responsible for providing rebar for the tower foundation. 

3. Contractor shall install a 9’x16’ prefabricated precast equipment shelter at the 
site.  The shelter has been pre-purchased by Owner and will be delivered to 
within the “last mile” of the project site by Others using an over the road tractor 
trailer.  Contractor is responsible for coordinating delivery, off-loading the 
shelter from the delivery vehicle, transporting from the delivery point to the 
tower site and installing it on the Contractor installed shelter foundation.  
Contractor is also responsible for hookup of all utility connections/services to the 
shelter to insure a complete and fully functional shelter. 

4. Contractor shall install a 36kW/36kVA 120/240V 1Phase LP fueled backup 
generator system, including transfer switch installed within the shelter.  The 
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generator and transfer switch have been pre-purchased by Owner and will be 
delivered to the project site by Others (RACOM).  Contractor shall install both 
items including underground conduits, concrete pads, LP fuel line, electrical 
wiring, alarm wiring and connection to the site ground system.  Start-up and 
commissioning of the system will be by Others (3E).  All associated electrical 
work, inside and outside the shelter, shall be completed by Contractor to insure a 
fully functional generator system. 

5. Contractor shall provide and install a multi-meter utility rack within the 
compound which includes: 120/240V, 1Phase, 600A electric service, termination 
cabinet, (3) electric meter sockets, and associated conduit and wiring runs. The 
new electric service will be applied for directly by the Owner.  Owner will be 
responsible to pay for any required connection fees directly to the electric utility 
provider.  Contractor shall include all required conduits, conductors and other 
items from the transformer into the site as required by the electric utility 
provider. 

6. Contractor shall install a new 120/240V, 1Phase, 200A electric service from the 
utility rack to the equipment shelter. All necessary electrical, grounding and 
bonding work, inside and outside the shelter, shall be completed by Contractor.  
All electrical work shall be completed by a licensed electrician and in accordance 
with applicable codes. 

7. Contractor shall install conduits from a fiber optic handhole within the fenced 
compound to the equipment shelter.  The handhole and fiber optic cabling to the 
shelter will be installed by Others. 

8. Contractor shall provide and install a LP fuel system which generally includes: 
500 gal. LP tank (purchased tank not on lease), remote LP tank level monitor 
system, and supplying of LP fuel (first fill). 

9. Contractor shall construct a new driveway access to the site from public 
roadways.  

10. Contractor is responsible for all specified site improvements, fencing, 
landscaping and restoration of all areas of the site disturbed during site 
construction activities to grass/turf or other pre-existing conditions.  

F. Alternate Bid 3A: North Muscoda – Antenna & Line Installation 
1. Installation of antennas, coaxes and waveguides shall be considered an Alternate 

(Add) Bid.   
2. Contractor shall install all proposed antennas, mounts, coaxes, waveguides and 

other accessory items including: ice shields, connectors, jumpers, hoist grips, 
snap-ins and ground kits as detailed on the drawings.  Materials for these items 
will be provided by Others (RACOM).  

G. Base Bid 4: Platteville GF2 
1. The scope of work generally consists of the installation of a new 255’ self-

support communication tower. The tower shall be installed as part of this work 
including associated hardware, foundation system, ice bridges, and grounding 
systems as detailed in the plans and specifications.  Site work includes installing 
a prefabricated precast equipment shelter, LP fueled backup generator system, 
chain-link fenced compound, utility rack, gravel driveway access and other 
general site improvements. 
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2. Contractor shall install and erect the tower and foundation system as part of the 
project.  Tower materials (tower steel, anchor bolts, antenna mounts, vertical 
transmission ladders, climbing ladders, safety climb, lighting system, and ice 
bridges) have been pre-purchased by Owner and will be delivered to the site by 
Others.  Contractor is responsible for taking delivery and off-loading these 
materials at the project site, storing, and securing them until installation.  

3. Tower foundation rebar will be provided by and delivered to the site by 
Others for this site.  Contractor is responsible for taking delivery and off-
loading these materials at the project site, storing, and securing them until 
installation. 

4. Contractor shall install a 9’x16’ prefabricated precast equipment shelter at the 
site.  The shelter has been pre-purchased by Owner and will be delivered to 
within the “last mile” of the project site by Others using an over the road tractor 
trailer.  Contractor is responsible for coordinating delivery, off-loading the 
shelter from the delivery vehicle, transporting from the delivery point to the 
tower site and installing it on the Contractor installed shelter foundation.  
Contractor is also responsible for hookup of all utility connections/services to the 
shelter to insure a complete and fully functional shelter. 

5. Contractor shall install a 36kW/36kVA 120/240V 1Phase LP fueled backup 
generator system, including transfer switch installed within the shelter.  The 
generator and transfer switch have been pre-purchased by Owner and will be 
delivered to the project site by Others (RACOM).  Contractor shall install both 
items including underground conduits, concrete pads, LP fuel line, electrical 
wiring, alarm wiring and connection to the site ground system.  Start-up and 
commissioning of the system will be by Others (3E).  All associated electrical 
work, inside and outside the shelter, shall be completed by Contractor to insure a 
fully functional generator system. 

6. Contractor shall provide and install a multi-meter utility rack within the 
compound which includes: 120/240V, 1Phase, 600A electric service, termination 
cabinet, (3) electric meter sockets, and associated conduit and wiring runs. The 
new electric service will be applied for directly by the Owner.  Owner will be 
responsible to pay for any required connection fees directly to the electric utility 
provider.  Contractor shall include all required conduits, conductors and other 
items from the transformer into the site as required by the electric utility 
provider. 

7. Contractor shall install a new 120/240V, 1Phase, 200A electric service from the 
utility rack to the equipment shelter. All necessary electrical, grounding and 
bonding work, inside and outside the shelter, shall be completed by Contractor.  
All electrical work shall be completed by a licensed electrician and in accordance 
with applicable codes. 

8. Contractor shall install conduits from a fiber optic handhole within the fenced 
compound to the equipment shelter.  The handhole and fiber optic cabling to the 
shelter will be installed by Others. 

9. Contractor shall provide and install a LP fuel system which generally includes: 
500 gal. LP tank (purchased tank not on lease), remote LP tank level monitor 
system, and supplying of LP fuel (first fill). 

10. Contractor shall construct a new driveway access to the site from public 
roadways.  
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11. Contractor is responsible for all specified site improvements, fencing, 
landscaping and restoration of all areas of the site disturbed during site 
construction activities to grass/turf or other pre-existing conditions.  

H. Alternate Bid 4A: Platteville – Antenna & Line Installation 
1. Installation of antennas, coaxes and waveguides shall be considered an Alternate 

(Add) Bid.   
2. Contractor shall install all proposed antennas, mounts, coaxes, waveguides and 

other accessory items including: ice shields, connectors, jumpers, hoist grips, 
snap-ins and ground kits as detailed on the drawings.  Materials for these items 
will be provided by Others (RACOM).  

1.4 TYPE OF CONTRACT 

A. The project will be constructed under a single prime construction contract. 

1.5 PERMITS 

A. All required building permits shall be obtained and permit fees paid for by Contractor.   
Permits associated with zoning compliance or co-location on existing towers owned 
by Others shall be obtained and paid for by Owner. 

1.6 EQUIPMENT AND MATERIALS FURNISHED BY OTHERS 

A. Tower materials (tower steel, antenna mounts, vertical transmission ladders, climbing 
ladders, safety climb, lighting system, and ice bridges) have been pre-purchased by 
Owner and will be delivered to the site by Others (Sabre).  Contractor is responsible for 
taking delivery and off-loading these materials at the project site, storing, and securing 
them until installation.    

B. The pre-fabricated precast equipment shelters have been pre-purchased by Owner and 
will be delivered to within the “last mile” of the project site by Others (Cellsite 
Solutions).  Contractor is responsible for offload and installation. 

C. The generators and transfer switches have been pre-purchased by Owner and will be 
delivered to the tower sites by Others (RACOM).  Contractor is responsible installation. 

D. All antennas, coaxes, waveguides and accessory items required for installation will be 
provided by Others (RACOM).  Contractor is responsible for installation. 

1.7 WORK BY OTHERS 

A. All radio equipment and racks within shelters will be provided and installed by Others 
(RACOM). 

B. All Fiber Optic handholes and conduits from public R/W to handholes will be provided 
and installed by Others.  Contractor shall install conduits from handholes (within tower 
compounds) to equipment shelters to complete the pathway for installation of fiber optic 
cabling.  Fiber Optic cable installation will be by Others. 
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1.8 WORK BY OWNER 

A. None. 

1.9 CONTRACTOR'S USE OF SITE  

A. Coordination with Occupants and Site Owners: Contractor shall coordinate 
construction activities to allow access to the existing buildings, towers and facilities 
during the entire construction period.  Contractor shall Cooperate with Occupants, 
other Contractors, and Site Owners during construction period to minimize conflicts 
and facilitate day to day operations. 

B. Construction Operations: Limited to areas noted on Drawings. 

C. Time Restrictions for Performing Work: Perform work between hours of 7:00 am and 
7:00 pm (Monday – Friday) or other timeframe required by Owner, site owners or 
local ordinance. 

1.10 TIME FOR COMPLETION 

A. Refer to the Agreement for Contract Times. 

1.11 SPECIFICATION CONVENTIONS 

A. These specifications are written in imperative mood and streamlined form. This 
imperative language is directed to the Contractor, unless specifically noted otherwise. 
The words “shall be” are included by inference where a colon (:) is used within 
sentences or phrases. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 20 00  

PRICE AND PAYMENT PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Applications for payment. 

B. Change procedures. 

C. Defect assessment. 

1.2 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be in accordance with the terms of the contract.  
Retainage in the amount indicated in the Agreement will be retained on each application 
until final completion and payment.  

B. Submit one copy of each application on AIA Form G702 - Application and Certificate for 
Payment and AIA G703 - Continuation Sheet for G702. 

C. Content and Format: Utilize Schedule of Values for listing items in Application for 
Payment. 

D. Submit updated construction schedule with each Application for Payment. 

E. Payment Period: Submit at intervals stipulated in the Agreement.  

F. Submit with transmittal letter as specified for Submittals in Section 01 33 00 - Submittal 
Procedures.  

G. Substantiating Data: When Architect/Engineer requires substantiating information, 
submit data justifying dollar amounts in question. Include the following with Application 
for Payment: 
1. Partial release of liens from major subcontractors and vendors. 
2. Construction progress schedules, revised and current as specified in Section. 

H. Application for Payment at Substantial Completion:  After issuing the Certificate of 
Substantial Completion, submit an Application for Payment showing 100 percent 
completion for portion of the Work claimed as substantially complete. 
1. Include documentation supporting claim that the Work is substantially complete 

and a statement showing an accounting of changes to the Contract Sum. 
2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work. 
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I. Final Payment Application:  Submit Final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, including, but not 
limited to, the following: 
1. Evidence of completion of Project closeout requirements. 
2. Insurance Certificates for products and completed operations where required and 

proof that taxes, fees and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, “Contractor’s Affidavit of Payment of Debts and Claims.” 
5. AIA Document G706A, “Contractors Affidavit of Release of Liens.” 
6. AIA Document G707, “Consent of Surety to Final Payment.” 
7. Evidence that claims have been settled. 
8. Final, liquidated damages settlement statement. 

1.3 CHANGE PROCEDURES 

A. Submittals: Submit name of individual authorized to receive change documents, and be 
responsible for informing others in Contractor's employ or Subcontractors of changes to 
the Work. 

B. The Architect/Engineer will advise of minor changes in the Work not involving 
adjustment to Contract Sum/Price or Contract Time by issuing supplemental instructions 
on AIA Form G710.  

C. Stipulated Sum/Price Change Order: Based on Proposal Request and Contractor's 
maximum price quotation or Contractor's request for Change Order as approved by 
Architect/Engineer. 

D. Construction Change Directive: Architect/Engineer may issue directive, on AIA Form 
G713 Construction Change Directive signed by Owner, instructing Contractor to proceed 
with change in the Work, for subsequent inclusion in a Change Order. Document will 
describe changes in the Work, and designate method of determining any change in 
Contract Sum/Price or Contract Time. Promptly execute change. 

E. Time and Material Change Order: Submit itemized account and supporting data after 
completion of change, within time limits indicated in Conditions of the Contract. 
Architect/Engineer will determine change allowable in Contract Sum/Price and Contract 
Time as provided in Contract Documents. 

F. Maintain detailed records of work done on Time and Material basis. Provide full 
information required for evaluation of proposed changes, and to substantiate costs for 
changes in the Work. 

G. Document each quotation for change in cost or time with sufficient data to allow 
evaluation of quotation. 

H. Change Order Forms: AIA G701 Change Order.  

I. Execution of Change Orders: Architect/Engineer will issue Change Orders for signatures 
of parties as provided in Conditions of the Contract. 
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J. Correlation Of Contractor Submittals: 
1. Promptly revise Schedule of Values and Application for Payment forms to record 

each authorized Change Order as separate line item and adjust Contract 
Sum/Price. 

2. Promptly revise progress schedules to reflect change in Contract Time, revise 
sub-schedules to adjust times for other items of work affected by the change, and 
resubmit. 

3. Promptly enter changes in Project Record Documents. 

1.4 DEFECT ASSESSMENT 

A. Replace the Work, or portions of the Work, not conforming to specified requirements. 

B. If, in the opinion of the Architect/Engineer, it is not practical to remove and replace the 
Work, the Architect/Engineer will direct appropriate remedy or adjust payment. 

C. The defective Work may remain, but unit sum/price will be adjusted to new sum/price at 
discretion of Owner. 

D. Authority of Architect/Engineer or Owner to assess defects and identify payment 
adjustments, is final. 

E. Non-Payment For Rejected Products: Payment will not be made for rejected products for 
any of the following: 
1. Products wasted or disposed of in a manner that is not acceptable. 
2. Products determined as unacceptable before or after placement. 
3. Products not completely unloaded from transporting vehicle. 
4. Products placed beyond lines and levels of required Work. 
5. Products remaining on hand after completion of the Work. 
6. Loading, hauling, and disposing of rejected products. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used  

END OF SECTION  
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SECTION 01 30 00 

ADMINISTRATIVE REQUIREMENTS  

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Coordination and project conditions. 

B. Field engineering. 

C. Preconstruction meeting. 

D. Progress meetings. 

E. Cutting and patching. 

F. Special procedures. 

1.2 COORDINATION AND PROJECT CONDITIONS 

A. Coordinate scheduling, submittals, and Work of various sections of Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction 
elements. 

B. Verify utility requirements and characteristics of operating equipment are compatible 
with existing utilities. Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, operating equipment. 

C. Coordinate completion and clean-up of Work of separate sections in preparation for 
Substantial Completion. 

D. After Owner occupancy of premises, coordinate access to site for correction of defective 
Work and Work not in accordance with Contract Documents, to minimize disruption of 
Owner's and building General Contractor’s activities. 

1.3 FIELD ENGINEERING 

A. Locate and protect survey control and reference points. Promptly notify 
Architect/Engineer of discrepancies discovered. 

B. Control datum for survey is that shown on Drawings. 

C. Verify set-backs and easements; confirm drawing dimensions and elevations. 

D. Provide field engineering services. Establish elevations, lines, and levels, utilizing 
recognized engineering survey practices. 
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E. Maintain complete and accurate log of control and survey work as Work progresses. 

F. Protect survey control points prior to starting site work; preserve permanent reference 
points during construction. 

G. Promptly report to Architect/Engineer loss or destruction of reference point or relocation 
required because of changes in grades or other reasons. 

H. Replace dislocated survey control points based on original survey control. Make no 
changes without prior written notice to Architect/Engineer. 

1.4 PRECONSTRUCTION MEETING 

A. Owner will schedule meeting after Notice of Award.  

B. Attendance Required: Owner, Architect/Engineer, and Contractor. 

C. Agenda: 
1. Execution of Owner-Contractor Agreement. 
2. Submission of executed bonds and insurance certificates. 
3. Distribution of Contract Documents. 
4. Submission of list of products, schedule of values, and progress schedule. 
5. Designation of personnel representing parties in Contract, and 

Architect/Engineer. 
6. Procedures and processing of field decisions, submittals, substitutions, 

applications for payments, proposal request, Change Orders, and Contract 
closeout procedures. 

7. Scheduling. 
8. Use of premises by Owner and Contractor. 
9. Owner's requirements. 
10. Construction facilities and controls provided by Owner. 
11. Temporary utilities provided by Owner. 
12. Survey and layout. 
13. Security and housekeeping procedures. 
14. Schedules. 
15. Application for payment procedures. 
16. Procedures for testing. 
17. Procedures for maintaining record documents. 
18. Requirements for start-up of equipment. 
19. Inspection and acceptance of equipment put into service during construction 

period. 

1.5 PROGRESS MEETINGS 

A. Participate in project conference call meetings with Owner, Engineer and others 
throughout progress of the Work at maximum weekly intervals. 

B. Attendance Required: Job superintendent, major subcontractors and suppliers, Owner, 
Architect/Engineer, as appropriate to agenda topics for each meeting. 
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C. Agenda: 
1. Review minutes of previous meetings. 
2. Review of Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of problems impeding planned progress. 
5. Review of submittals schedule and status of submittals. 
6. Review of off-site fabrication and delivery schedules. 
7. Maintenance of progress schedule. 
8. Corrective measures to regain projected schedules. 
9. Planned progress during succeeding work period. 
10. Coordination of projected progress. 
11. Maintenance of quality and work standards. 
12. Effect of proposed changes on progress schedule and coordination. 
13. Other business relating to Work. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION 

3.1 CUTTING AND PATCHING 

A. Employ skilled and experienced installer to perform cutting and patching. 

B. Execute cutting, fitting, and patching including excavation and fill, to complete Work, 
and to: 
1. Uncover Work to install or correct ill-timed Work. 
2. Remove and replace defective and non-conforming Work. 
3. Remove samples of installed Work for testing. 

C. Execute work by methods to avoid damage to other Work, and to provide proper surfaces 
to receive patching and finishing. 

D. Cut masonry and concrete materials using masonry saw or core drill. 

E. Restore Work with new products in accordance with requirements of Contract 
Documents. 

3.2 SPECIAL PROCEDURES 

A. Materials: As specified in product sections; match existing with new products and 
salvaged products for patching and extending work. 

B. Employ skilled and experienced installer to perform alteration work. 

C. Remove unsuitable material not marked for salvage, including rotted wood, corroded 
metals, and deteriorated masonry and concrete. Replace materials as specified for 
finished Work. 
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D. Remove debris and abandoned items from area and from concealed spaces. 

E. Close openings in exterior surfaces to protect existing work from weather and extremes 
of temperature and humidity. 

F. Where new Work abuts or aligns with existing, provide smooth and even transition. Patch 
Work to match existing adjacent Work in texture and appearance. 

G. When finished surfaces are cut so that smooth transition with new Work is not possible, 
terminate existing surface along straight line at natural line of division and submit 
recommendation to Architect/Engineer for review. 

H. Where change of plane of 1/4 inch or more occurs, submit recommendation for providing 
smooth transition; to Architect/Engineer for review.    

END OF SECTION 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Submittal procedures. 

B. Construction progress schedules. 

C. Proposed products list. 

D. Product data. 

E. Shop drawings. 

F. Samples. 

G. Design data. 

H. Test reports. 

I. Certificates. 

1.2 SUBMITTAL PROCEDURES 

A. Transmit each submittal with Architect/Engineer accepted form. 

B. Sequentially number transmittal forms. Mark revised submittals with original number and 
sequential alphabetic suffix. 

C. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail 
number, and specification section number, appropriate to submittal. 

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification 
of products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with requirements of the Work and Contract Documents. 

E. Schedule submittals to expedite Project, and deliver to Architect/Engineer at business 
address or in person. Coordinate submission of related items. 

F. For each submittal for review, allow 3 days excluding delivery time to and from 
Contractor. 

G. Identify variations from Contract Documents and product or system limitations which 
may be detrimental to successful performance of completed Work. 
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H. Allow space on submittals for Contractor and Architect/Engineer review stamps. 

I. When revised for resubmission, identify changes made since previous submission. 

J. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly 
report inability to comply with requirements. 

K. Submittals not requested will not be recognized or processed. 

1.3 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit preliminary outline Schedule at the preconstruction meeting for coordination with 
Owner's requirements. After review, submit detailed schedules within 7 days modified to 
accommodate revisions recommended by Architect/Engineer. 

B. Submit revised Progress Schedules with each Application for Payment. 

C. Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, and 
other concerned parties. 

D. Instruct recipients to promptly report, in writing, problems anticipated by projections 
indicated in schedules. 

E. Submit computer generated horizontal bar chart with separate line for each major portion 
of Work or operation, identifying first work day of each week. 

F. Show complete sequence of construction by activity, identifying Work of separate stages 
and other logically grouped activities. Indicate early and late start, early and late finish, 
float dates, and duration. 

G. Indicate estimated percentage of completion for each item of Work at each submission. 

H. Revisions To Schedules: 
1. Indicate progress of each activity to date of submittal, and projected completion 

date of each activity. 
2. Identify activities modified since previous submittal, major changes in scope, and 

other identifiable changes. 
3. Prepare narrative report to define problem areas, anticipated delays, and impact 

on Schedule. Report corrective action taken, or proposed, and its effect including 
effect of changes on schedules of separate contractors. 

1.4 PROPOSED PRODUCTS LIST 

A. Within 7 days after date of Owner-Contractor Agreement, submit list of major products 
proposed for use, with name of manufacturer, trade name, and model number of each 
product. 

B. For products specified only by reference standards, give manufacturer, trade name, model 
or catalog designation, and reference standards. 
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1.5 PRODUCT DATA 

A. Product Data: Submit to Architect/Engineer for review for limited purpose of checking 
for conformance with information given and design concept expressed in Contract 
Documents. 

B. Submit number of copies Contractor requires, plus one copy Architect/Engineer will 
retain. 

C. Mark each copy to identify applicable products, models, options, and other data. 
Supplement manufacturers' standard data to provide information specific to this Project. 

D. Indicate product utility and electrical characteristics, utility connection requirements, and 
location of utility outlets for service for functional equipment and appliances. 

E. After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 01 70 00 - 
Execution Requirements. 

1.6 SHOP DRAWINGS 

A. Shop Drawings: Submit to Architect/Engineer for review for limited purpose of checking 
for conformance with information given and design concept expressed in Contract 
Documents. 

B. Indicate special utility and electrical characteristics, utility connection requirements, and 
location of utility outlets for service for functional equipment and appliances. 

C. When required by individual specification sections, provide shop drawings signed and 
sealed by professional engineer responsible for designing components shown on shop 
drawings. 
1. Include signed and sealed calculations to support design. 
2. Submit drawings and calculations in form suitable for submission to and 

approval by authorities having jurisdiction. 
3. Make revisions and provide additional information when required by authorities 

having jurisdiction. 

D. Submit number of opaque reproductions Contractor requires, plus two copies 
Architect/Engineer will retain. 

E. After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 01 70 00 - 
Execution Requirements. 

1.7 SAMPLES 

A. Samples: Submit to Architect/Engineer for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 
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B. Samples For Selection as Specified in Product Sections: 
1. Submit to Architect/Engineer for aesthetic, color, or finish selection. 
2. Submit samples of finishes from full range of manufacturers' standard colors, 

textures, and patterns for Architect/Engineer selection. 

C. Submit samples to illustrate functional and aesthetic characteristics of Products, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 

D. Include identification on each sample, with full Project information. 

E. Submit number of samples specified in individual specification sections; 
Architect/Engineer will retain one sample. 

F. Reviewed samples which may be used in the Work are indicated in individual 
specification sections. 

G. Samples will not be used for testing purposes unless specifically stated in specification 
section. 

H. After review, produce duplicates and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents purposes described in Section 01 70 00 
- Execution Requirements. 

1.8 DESIGN DATA 

A. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 

B. Submit for information for limited purpose of assessing conformance with information 
given and design concept expressed in Contract Documents. 

1.9 TEST REPORTS 

A. Submit for Architect/Engineer's knowledge as contract administrator or for Owner. 

B. Submit test reports for information for limited purpose of assessing conformance with 
information given and design concept expressed in Contract Documents. 

1.10 CERTIFICATES 

A. When specified in individual specification sections, submit certification by manufacturer, 
installation/application subcontractor, or Contractor to Architect/Engineer, in quantities 
specified for Product Data. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit 
supporting reference data, affidavits, and certifications as appropriate. 

C. Certificates may be recent or previous test results on material or Product, but must be 
acceptable to Architect/Engineer.   
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PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used  

END OF SECTION 
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SECTION 01 50 00 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Temporary Utilities: 
1. Temporary electricity. 
2. Temporary water service. 

B. Construction Facilities: 
1. Field offices and sheds. 
2. Vehicular access. 
3. Parking. 
4. Progress cleaning and waste removal. 
5. Traffic regulation. 

C. Temporary Controls: 
1. Barriers. 
2. Enclosures and fencing. 
3. Water control. 
4. Dust control. 
5. Erosion and sediment control. 
6. Noise control. 
7. Pollution control. 

D. Removal of utilities, facilities, and controls. 

1.2 TEMPORARY ELECTRICITY 

A. Contractor shall pay cost of energy used until project substantial completion.  Exercise 
measures to conserve energy.  Utilize Owner’s existing power service when available. 

1.3 TEMPORARY WATER SERVICE 

A. Provide and pay for suitable quality water service as needed to maintain specified 
conditions for construction operations. Connect to existing water sources when available. 
Provide separate metering and reimburse Owner for cost of water used. 

1.4 FIELD OFFICES AND SHEDS 

A. None Required.   
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1.5 VEHICULAR ACCESS 

A. Construct temporary access roads from public thoroughfares to serve construction area, 
of width and load bearing capacity to accommodate unimpeded traffic for construction 
purposes. 

B. Extend and relocate vehicular access as Work progress requires, provide detours as 
necessary for unimpeded traffic flow. 

C. Location as indicated on Drawings and/or approved by Owner. 

D. Provide unimpeded access for emergency vehicles. Maintain 20 feet wide driveways with 
turning space between and around combustible materials. 

E. Provide and maintain access to fire hydrants and control valves free of obstructions. 

F. Provide means of removing mud from vehicle wheels before entering streets. 

G. Use designated existing on-site roads for construction traffic. 

1.6 PARKING 

A. Arrange for temporary surface parking areas to accommodate construction personnel. 

B. Locate as approved by Owner. 

C. When site space is not adequate, provide additional off-site parking. 

D. Use of designated existing on-site streets and driveways used for construction traffic is 
permitted. Tracked vehicles not allowed on paved areas. 

E. Use of designated areas of existing parking facilities used by construction personnel is 
permitted. 

F. Do not allow heavy vehicles or construction equipment in parking areas. 

G. Do not allow vehicle parking on existing pavement. 

H. Mud from Site Vehicles: Provide means of removing mud from vehicle wheels before 
entering streets. 

1.7 PROGRESS CLEANING AND WASTE REMOVAL 

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and 
orderly condition. 

B. Collect and remove waste materials, debris, and rubbish from site periodically and 
dispose off-site. 
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1.8 TRAFFIC REGULATION 

A. Flag Persons: Provide trained and equipped flag persons to regulate traffic when 
construction operations or traffic encroach on public traffic lanes. 

B. Flares and Lights: Use flares and lights during hours of low visibility to delineate traffic 
lanes and to guide traffic. 

C. Haul Routes: 
1. Consult with authority having jurisdiction, establish public thoroughfares to be 

used for haul routes and site access. 

D. Removal: 
1. Remove equipment and devices when no longer required. 
2. Repair damage caused by installation. 

1.9 BARRIERS 

A. Provide barriers to prevent unauthorized entry to construction areas and to protect 
existing facilities and adjacent properties from damage from construction operations. 

B. Provide protection for plants designated to remain. Replace damaged plants. 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 

1.10 ENCLOSURES AND FENCING 

A. No permanent enclosure or fence is required.  Provide temporary enclosures and fences 
as necessary to protect the public and secure the site. 

1.11 WATER CONTROL 

A. Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain 
pumping equipment. 

B. Protect site from puddling or running water. Provide water barriers as required to protect 
site from soil erosion. 

1.12 DUST CONTROL 

A. Execute Work by methods to minimize raising dust from construction operations. 

B. Provide positive means to prevent air-borne dust from dispersing into atmosphere. 

1.13 EROSION AND SEDIMENT CONTROL 

A. Plan and execute construction by methods to control surface drainage from cuts and fills, 
from borrow and waste disposal areas. Prevent erosion and sedimentation. 
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B. Minimize surface area of bare soil exposed at one time. 

C. Provide temporary measures including berms, dikes, and drains, and other devices to 
prevent water flow. 

D. Construct fill and waste areas by selective placement to avoid erosive surface silts or 
clays. 

E. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly 
apply corrective measures. 

1.14 NOISE CONTROL 

A. Provide methods, means, and facilities to minimize noise produced by construction 
operations. 

1.15 POLLUTION CONTROL 

A. Provide methods, means, and facilities to prevent contamination of soil, water, and 
atmosphere from discharge of noxious, toxic substances, and pollutants produced by 
construction operations. 

B. Comply with pollution and environmental control requirements of authorities having 
jurisdiction. 

1.16 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial 
Completion inspection. 

B. Remove underground installations to minimum depth of 4 feet.  Grade site as indicated 
on Drawings. 

C. Clean and repair damage caused by installation or use of temporary work. 

D. Restore existing and permanent facilities used during construction to original condition. 
Restore permanent facilities used during construction to specified condition. 

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used 

END OF SECTION 
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SECTION 01 70 00 

EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Closeout procedures. 

B. Final cleaning. 

C. Protecting installed construction. 

D. Project record documents. 

1.2 CLOSEOUT PROCEDURES 

A. Submit written certification that Contract Documents have been reviewed, Work has been 
inspected, and that Work is complete in accordance with Contract Documents and ready 
for Architect/Engineer's review. 

B. Submit final Application for Payment identifying total adjusted Contract Sum, previous 
payments, and sum remaining due.   

1.3 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. Clean site; sweep paved areas, rake clean landscaped surfaces. 

C. Remove waste and surplus materials, rubbish, and construction facilities from site. 

1.4 PROTECTING INSTALLED CONSTRUCTION 

A. Protect installed Work and provide special protection where specified in individual 
specification sections. 

B. Prohibit traffic from landscaped areas. 

1.5 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the 
Work: 
1. Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other modifications to the Contract. 
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5. Reviewed Shop Drawings, Product Data, and Samples. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress, not less than weekly. 

E. Specifications: Legibly mark and record at each product section description of actual 
products installed, including the following: 
1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings: Legibly mark each item to record actual 
construction including: 
1. Measured horizontal and vertical locations of underground utilities and 

appurtenances, referenced to permanent surface improvements. 
2. Measured locations of internal utilities and appurtenances concealed in 

construction, referenced to visible and accessible features of the Work. 
3. Field changes of dimension and detail. 
4. Details not on original Contract drawings. 

G. Submit documents to Architect/Engineer with claim for final Application for Payment.  

PART 2 PRODUCTS - Not Used 

PART 3 EXECUTION - Not Used  

END OF SECTION 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Tower Foundations 
2. Equipment shelter/building foundations. 
3. Ice bridge, bollard and fence post footings. 
4. Concrete support slabs & stoops. 
5. Concrete sidewalk 

B. Related Sections: 
1. Section 32 31 13 – Chain Link Fences and Gates. 

1.2 REFERENCES 

A. American Concrete Institute: 
1. ACI 301 - Specifications for Structural Concrete. 
2. ACI 304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete. 

B. ASTM International: 
1. ASTM A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for 

Concrete Reinforcement. 
2. ASTM A775/A775M - Standard Specification for Epoxy-Coated Reinforcing 

Steel Bars. 
3. ASTM A884/A884M - Standard Specification for Epoxy-Coated Steel Wire and 

Welded Wire Fabric for Reinforcement. 
4. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test 

Specimens in the Field. 
5. ASTM C33 - Standard Specification for Concrete Aggregates. 
6. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens. 
7. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete. 
8. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement 

Concrete. 
9. ASTM C150 - Standard Specification for Portland Cement. 
10. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete. 
11. ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Volumetric Method. 
12. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Pressure Method. 
13. ASTM C260 - Standard Specification for Air-Entraining Admixtures for 

Concrete. 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 

June 20, 2022  Cast-In-Place Concrete 
  03 30 00-2 

1.3 SUBMITTALS 

A. Concrete Mix Design: Submit proposed mix designs for each class of concrete a 
minimum of 7 days prior to the start of work in this section. 

B. Product Data: Submit data on concrete admixtures and curing compounds. 

C. Delivery Tickets:  Submit delivery tickets from each load of concrete delivered. 

D. Test Results:  Submit test results for required testing. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall not have concrete delivered until forms, reinforcement, and 
embedded items are in place and ready for concrete placement. The Contractor shall 
coordinate with the Owner and building addition General Contractor for job site storage 
of materials.   

B. The Contractor shall store reinforcements of different sizes and shapes in separate piles 
or racks. The piles or racks shall be raised above the ground to avoid excessive rusting. 
The Contractor shall protect materials from contaminants, such as grease, oil, and dirt.  

C. The Contractor shall ensure that materials can be accurately identified after bundles are 
broken and tags removed. 

1.5 TESTING 

A. An independent testing firm, hired by the Contractor, shall perform all concrete tests in 
accordance with ACI 301, except that the sampling shall be done from the truck. 

B. Perform one set of tests for each 50 CY of concrete placed.  Testing to include: 
1. Slump 
2. Air entrainment 
3. Cylinders for compression testing.  Cast a minimum of 10 cylinders for each test.  

Perform two break results minimum at 7 days, 28 days.  Perform additional 
breaks if results are required prior to 28 days. 

C. Tests may be required of in-place concrete by the testing laboratory if concrete is 
suspected of being unacceptable. Test may be core cylinders complying with ASTM C42. 
Such testing will be at the Contractor's expense and any other additional testing when the 
concrete is unacceptable. 

D. Unacceptable concrete work shall be corrected at the Contractor's expense and without a 
time extension for removing and replacing the defective work. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ACI 301.  
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B. Obtain cementitious materials from same source throughout. 

C. Follow recommendations of ACI 305R when concreting during hot weather. 

D. Follow recommendations of ACI 306R when concreting during cold weather. 

PART 2 PRODUCTS 

2.1 FORM MATERIALS 

A. Form Materials: Conform to ACI 301.  

B. Joint Filler: ASTM D1751 type; 1/2 inch thick. 

2.2 REINFORCING STEEL 

A. Reinforcing Steel:  ASTM A615, 60 ksi yield grade billet steel deformed bars; uncoated 
finish. 

B. Welded Steel Wire Fabric:  Plain type, ANSI/ASTM A185; in flat sheets; uncoated 
finish. Size and gauge as indicated on plans. 

2.3 CONCRETE MATERIALS 

A. Cement ASTM C150, normal - Type 2, Portland, gray color. 

B. Fine and Coarse Aggregates:  ASTM C33, Coarse aggregate size as shown in mix class. 
Gradation to comply with ASTM C-33, Table II, within the following limits: 

C. Use 3/4" to No. 4 aggregate for footings, slabs, plain concrete, walls and pavement. 

D. Fine aggregate to be natural sand. Aggregates to be free of iron oxide and not more than 
2.5% soft particles. 

2.4 ADMIXTURES 

A. Air Entrainment Admixture:  ASTM C260 

B. Chemical Admixtures for Concrete:  ASTM C494. 

2.5 CURING MATERIALS 

A. Water:   Shall be potable and free from injurious amounts of oil, alkalis or organic matter. 

B. Absorptive Mat:  Burlap-polyethylene, 8 oz. / sq. yd., bonded to prevent separation 
during use. 

C. Membrane Curing Compound:  ASTM C309, Type 1. 
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D. Polyethylene Film:  ASTM D4397, 4 mil thick, clear color. 

2.6 CONCRETE MIX 

A. Mix Concrete in accordance with ASTM C94. 

B. All Concrete: 
1. Minimum compressive strength (28 days):  4000 psi., as tested by ASTM C39, 

and proportioned by ACI 318. 
2. Refer to tower foundation design for greater compressive strength and other, 

more stringent, design requirements. 
3. Note: Some jurisdictions may require special inspections above 2500psi. 
4. Slump: 5 inch maximum - 2 inch minimum. 

C. Concrete exposed to the weather including foundations and exterior slabs shall be air-
entrained conforming to ASTM C-260 at the rate of 4% to 8% for 3/4" aggregate 
concrete. Air content to be determined by "Pressure Method" ASTM C-231 or 
"Volumetric Method" ASTM C-173. 

D. Minimum Cement Content:  517 lbs. per cubic yard. 

E. Concrete being placed when temperature is less than 40 F. may contain 1% calcium 
chloride by weight of cement, ASTM C-494. Approval by Owner Representative prior to 
use is required. 

PART 3 EXECUTION 

3.1 FORMWORK ERECTION 

A. Verify lines, levels, and measurements before proceeding with formwork. 

B. Hand trim sides and bottom of earth forms; remove loose dirt. 

C. Coordinate work of other Sections in forming and setting openings, slots, recesses, 
chases, sleeves, bolts, anchors, embedded plates and angles, and other inserts. 

D. Formwork shall comply with all pertinent provisions of ACI 347. 

E. Forms shall remain in place for a minimum of 24 hours after concrete placement and 
finishing. 

F. The Contractor shall construct formwork for exposed concrete surfaces with smooth 
faced, undamaged plywood or other panel type materials acceptable to Owner in order to 
provide continuous straight, smooth as-cast surfaces. The Contractor shall furnish in 
largest, practicable sizes in order to minimize the joints. 

G. The Contractor shall provide form material with sufficient thickness to withstand the 
pressure of the newly placed concrete without exceptional bow or deflection. 
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H. Side forms for footings may be omitted and concrete poured directly against excavation 
only when requested by the Contractor and accepted by Owner. When omission of forms 
is accepted, the Contractor shall provide additional concrete 2.5 cm (1") on each side of 
the minimum design profile of sides and dimensions shown. 

I. Cleaning and Tightening:  
1. The Contractor shall thoroughly clean forms and adjacent surfaces that are to 

receive concrete.   
2. The Contractor shall remove chips, wood, sawdust, dirt, and other debris just 

before concrete is placed.  
3. The Contactor shall retighten forms immediately after concrete placement, as 

required, to eliminate mortar leaks. 

3.2 REINFORCEMENT PLACEMENT 

A. Supports for Reinforcement: For slabs on grade, the Contractor shall use supports with 
sand plates or horizontal runners where base material will not support chair legs. Pieces 
of concrete block or bricks will not be permitted. 

B. Steel supports shall comply with CRSI recommendations. 

C. The Contractor shall position, support, and secure reinforcement against displacement by 
formwork, construction, or concrete placement operations. The Contractor shall locate 
and support reinforcing by ties, spacers, chairs or hangers, as required. 

D. The Contractor shall clean reinforcement to remove loose rust and mill scale, earth, and 
other materials. 

3.3 CONCRETE PLACEMENT 

A. Contractor shall notify Engineer 72 hours in advance of each concrete pour.  Engineer to 
inspect foundation excavation prior to concrete placement and to be present during 
concrete placement.  

B. All concrete work shall meet ACI 318 and ACI 309 requirements. All applicable 
placement recommendations of ACI shall be followed including recommendations for hot 
and cold weather placement.   

C. All work to be performed by skilled workers. Form work and slab areas to be clean of all 
foreign material (i.e., rocks, sawdust, blocks, etc.). 

D. Concrete shall be moved and placed in a manner to avoid segregation of mix. 

E. Consolidate all concrete in accordance with ACI 309. 

F. Consolidate each layer of concrete immediately after placing by using internal vibrators 
supplemented by hand spading, rodding, or tamping. 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 

June 20, 2022  Cast-In-Place Concrete 
  03 30 00-6 

G. Spacing between insertions of the vibrator that is used to consolidate shall not exceed 
twice the radius of action as shown in Table 5.1.4 of ACI 309. 

H. The Contractor shall not vibrate forms or reinforcement. 

I. The Contractor shall limit the duration of vibration to time necessary to produce 
satisfactory consolidation without causing segregation of aggregates. 

3.4 CONCRETE FINISH 

A. The foundations shall receive a smooth steel trowel finish. Levelness shall be held to 1/8" 
in 10'. 

B. Concrete stoops shall be smooth troweled and shall receive a medium broom finish. 

C. Control joints for slabs on grade shall be tooled to 1/3 of slab depth (or saw cut to same 
depth) and shall be spaced in feet, twice the slab depth in inches (i.e., joints for a 4" slab 
shall be spaced 8' on center in each direction). 

D. All concrete slab edges to have 1” chamfer.  

END OF SECTION 
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SECTION 13 34 23  

PRECAST CONCRETE COMMUNICATION SHELTERS 

PART 1 GENERAL 

1.1 SUMMARY 

A. The work under this section includes requirements for the installation of prefabricated 
precast concrete communication shelters as detailed in the plans. 

B. Related Sections: 
1. Section 33 11 00 – LP Fuel Systems 

1.2 DESCRIPTION OF SYSTEM 

A. Precast Concrete Communications Shelters are required to be installed at four (4) sites.  
Shelter sizes (nominal exterior) are as follows: 
1. (4) @ 9’ x 16’ 

B. Refer to the drawings for shelter layout and configuration. 

1.3 EQUIPMENT & MATERIALS FURNISHED BY OTHERS 

A. All Precast Concrete Communications Shelters have been pre-purchased by Owner and 
will be delivered to within the “last mile” of the project sites by Others (Cellsite 
Solutions) using an over the road tractor trailer. 

B. Generator transfer switches have been pre-purchased by Owner and will be delivered to 
the project sites by Others (RACOM).  Contractor to install. 

C. Tower light controllers have been pre-purchased by Owner and will be delivered to the 
project sites by Others (Sabre).  Contractor to install. 

1.4 WORK BY OTHERS 

A. The following equipment will be provided and installed by Others (RACOM): 
1. Radio equipment racks 

1.5 COORDINATION 

A. Coordinate delivery of communication shelter with shelter supplier. 

1.6 ELECTRICAL INSTALLATION 

A. All electrical systems shall be installed in accordance with the National Electric Code 
(NEC), latest edition and applicable local codes for the jurisdiction in which the shelter is 
to be installed. 
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B. All electrical and grounding systems shall be installed by a licensed electrician. 

C. Electrical system shall be operational on 120/240VAC, 1P . 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Electrical: 
1. All wiring will be installed in surface mounted conduit or wire ways. 
2. Electrical equipment, installations and labor shall comply with the most recent 

edition of the National Electrical Code and Local Jurisdiction. 

PART 3 EXECUTION 

3.1 SHELTER FOUNDATION 

A. Verify dimensions of shelter to be installed at the site with shelter supplier. 

B. Confirm locations of conduit penetrations, utility connections, doors, entry ports and 
other penetrations. 

C. Layout and construct shelter foundation based on verified measurements and drawing 
details. 

D. Layout and install conduit stubs. 

3.2  SHELTER INSTALLATION 

A. Allow shelter foundation to adequately cure prior to setting shelter.  Shelter foundation 
installer shall provide concrete break strength reports to document concrete has achieved 
design strength requirements prior to installation. 

B. Install shelter per manufacturer’s recommendations including tie downs, door canopy and 
ice shields.  Align structure to match conduit stubs. 

C. Field install any other equipment and devices not furnished within the shelter which are 
required as part of the project. 

END OF SECTION 
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SECTION 26 32 00 

PACKAGED GENERATOR ASSEMBLIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. The work under this section includes requirements for the installation of packaged 
standby power systems to supply electrical power to equipment shelters. 

B. Related Sections: 
1. Section 33 11 00 – LP Fuel Systems 

1.2 DESCRIPTION OF SYSTEM AND SITE 

A. Packaged generator systems are required to be installed at (4) sites.  Generator system 
information for each site is as follows: 
1. All sites: 36kW/36kVA, 150 Amps, 120/240V, 1Phase LP fueled 
2. Manufacturer: Kohler 
3. Model: 36CCL 
4. Generator Provider: 3E 

1.3 EQUIPMENT & MATERIALS FURNISHED BY OTHERS 

A. Generators and transfer switches have been pre-purchased by Owner and will be 
delivered to the project sites by Others (RACOM).  Contractor to install. 

1.4 WORK BY OTHERS 

A. Start-up and commissioning of the installed generator systems will be by Others (3E). 

1.5 COORDINATION 

A. Coordinate delivery of generator system components with RACOM. 

1.6 ELECTRICAL INSTALLATION 

A. All electrical systems shall be installed in accordance with the National Electric Code 
(NEC), latest edition and applicable local codes for the jurisdiction in which the generator 
sysetem is to be installed. 

B. All electrical and grounding systems shall be installed by a licensed electrician. 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Electrical: 
1. Electrical equipment, installations and labor shall comply with the most recent 

edition of the National Electrical Code and Local Jurisdiction. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that required utilities are available in proper location and ready for use. 

B. Coordinate generator slab dimensions, locations for conduit stub ups and location for LP 
fuel entry into generator enclosure with generator supplier. 

3.2 INSTALLATION 

A. Layout and construct generator slab based on verified measurements and drawing details. 

B. Install complete electrical generating system including all external fuel connections in 
accordance with requirements of NEC, NFPA and the manufacturer's instructions. 

C. Generator set shall be anchored to the concrete generator slab.  All openings shall be 
sealed shut such that the entire system is weather and rodent proof. 

D. Contractor shall complete LP fuel system installation and provide the required fuel prior 
to scheduled testing and commissioning. 

END OF SECTION 
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SECTION 31 05 13 

SOILS FOR EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Subsoil materials. 
2. Topsoil materials.  

B. Related Sections: 
1. Section 31 05 16 - Aggregates for Earthwork. 
2. Section 32 22 13 – Rough Grading 
3. Section 31 23 16.13 - Trenching. 
4. Section 31 23 23 – Fill  

1.2 REFERENCES 

A. American Association of State Highway and Transportation Officials: 
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 
2. ASTM D1557 - Standard Test Method for Laboratory Compaction 

Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)). 
3. ASTM D2487 - Standard Classification of Soils for Engineering Purposes 

(Unified Soil Classification System). 

1.3 SUBMITTALS 

A. Materials Source: Submit name, source location and supplier of imported materials. 

1.4 QUALITY ASSURANCE 

A. Furnish each subsoil and topsoil material from single source throughout the Work. 

PART 2 PRODUCTS 

2.1 SUBSOIL MATERIALS 

A. Subsoil Type (S1) Granular Fill: 
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1. Furnish virgin materials consisting of either sand-sized particles or sand-sized 
particles mixed with gravel, crushed gravel, or crushed stone. Do not use crushed 
concrete or reclaimed asphalt. 

2. Ensure that the material provided has a liquid limit less than or equal to 25 and a 
plasticity index less than or equal to 6. The contractor may substitute grade 1 for 
grade 2 material. 

3. Furnish granular backfill material with a gradation conforming to the following: 
a. For the sample, conform to the following gradation limits: 
 

Sieve  Percent Passing by Weight 
Grade 1 Grade 2 

6-inch 100 100 
3-inch 85-100 85-100 
No. 4  25-100 25-100 

 
 
b. For the portion of the sample passing No. 4 sieve, conform to the 

following gradation limits: 
 

Sieve  Percent Passing by Weight 
Grade 1 Grade 2 

No. 4 100 100 
No. 40 0-75 –  
No. 100 0-15 0-30 
No. 200 0-8 0-15 

B. Subsoil Type (S2) Structural Fill: 
1. Furnish virgin materials consisting of either sand-sized particles or sand-sized 

particles mixed with gravel, crushed gravel, or crushed stone. Do not use crushed 
concrete or reclaimed asphalt. 

2. Ensure that the material provided has a liquid limit less than or equal to 25 and a 
plasticity index less than or equal to 6. The contractor may substitute type A for 
type B material. 

3. Furnish granular backfill material with a gradation conforming to the following: 
a. For the sample, conform to the following gradation limits: 
 

Sieve  Percent Passing by Weight 
Grade 1 Grade 2 

3-inch 100 100 
No. 4  25-100 25-100 

 
b. For the portion of the sample passing No. 4 sieve, conform to the 

following gradation limits: 
 

Sieve  Percent Passing by Weight 
Grade 1 Grade 2 

No. 4 100 100 
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No. 40 0-75 –  
No. 100 0-15 – 
No. 200 0-8 0-15 

4.  

C. Subsoil Type (S3) Earth Fill: 
1. Use clean material consisting of inorganic soil or a mixture of inorganic soil and 

rock, stone or gravel.  The material shall be free of topsoil, sod, stumps, wood, 
asphalt, concrete, debris, and other deleterious material.  The maximum 
dimension of any material shall not exceed 3” in any direction. 

2.2 TOPSOIL MATERIALS 

A. Topsoil Type (S4) Onsite Topsoil: 
1. Excavated and reused material.  
2. Reasonably free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds 

and foreign matter. 
3. Conforming to ASTM D2487 Group Symbol OH. 

B. Topsoil Type (S5) Imported Topsoil: 
1. Imported borrow. 
2. Friable loam. 
3. Graded / Screened. 
4. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds, and foreign 

matter. 
5. Containing minimum of 8 percent and maximum of 25 percent inorganic matter. 
6. Conforming to ASTM D2487 Group Symbol OH. 

PART 3 EXECUTION 

3.1 EXCAVATION 

A. Excavate subsoil and topsoil from areas designated. Strip topsoil to full depth of topsoil 
in designated areas. 

B. Stockpile excavated material meeting requirements for subsoil materials and topsoil 
materials. 

C. Remove excess excavated materials not intended for reuse, from site. 

D. Remove excavated materials not meeting requirements for subsoil materials and topsoil 
materials from site. 

3.2 STOCKPILING 

A. Stockpile materials on site at locations acceptable to Owner. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 
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C. Separate differing materials with dividers or stockpile apart to prevent mixing. 

D. Stockpile topsoil 15 feet high maximum. 

E. Prevent intermixing of soil types or contamination. 

F. Direct surface water away from stockpile site to prevent erosion or deterioration of 
materials. 

 

3.3 STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent 
free standing surface water. 

END OF SECTION 
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SECTION 31 05 16  

AGGREGATES FOR EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Coarse aggregate materials. 
2. Fine aggregate materials. 

B. Related Sections: 
1. Section 31 05 13 - Soils for Earthwork 
2. Section 31 23 17 – Rough Grading. 
3. Section 31 23 17 - Trenching. 
4. Section 31 23 23 - Fill. 

1.2 REFERENCES 

A. American Association of State Highway and Transportation Officials: 
1. AASHTO M147 - Standard Specification for Materials for Aggregate and Soil-

Aggregate Subbase, Base and Surface Courses. 
2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates. 
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 
3. ASTM D1557 - Standard Test Method for Laboratory Compaction 

Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)). 
4. ASTM D2487 - Standard Classification of Soils for Engineering Purposes 

(Unified Soil Classification System). 
5. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils. 

1.3 SUBMITTALS 

A. Materials Source: Submit name and location of imported materials suppliers. 

1.4 QUALITY ASSURANCE 

A. Furnish each aggregate material from single source throughout the Work. 

B. Provide aggregate materials from sources approved by State of Wisconsin Department of 
Transportation. 
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PART 2 PRODUCTS 

2.1 COARSE AGGREGATE MATERIALS 

A. Coarse Aggregate Type (A1) Class A Crushed within the following limits:  

Sieve Size Percent Passing 
1 inch 100  
3/4 inch 95 to 100  
1/2 inches 70 to 90  
No. 4 30 to 55  
No. 8 15 to 40 
No. 200 6 to 16  

B. Coarse Aggregate Type (A2) 1 1/4-Inch Dense Graded Base Aggregate within the 
following limits: 

Sieve Size Percent Passing 
1 1/4 inches 95 to 100  
1 inch - 
3/4 inch 70 to 93  
3/8 inches 45 to 80  
No. 4 30 to 63  
No. 10 20 to 48  
No. 40 8 to 28  
No. 200 2 to 12  

C. Coarse Aggregate Type (A3) 3-Inch Dense Graded Base Aggregate within the following 
limits: 

Sieve Size Percent Passing 
3 inches 90 to 100  
1 1/2 inches 60 to 85  
1 inch - 
3/4 inch 40 to 65  
3/8 inches - 
No. 4 15 to 40  
No. 10 10 to 30  
No. 40 5 to 20  
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No. 200 2 to 12  

D. Coarse Aggregate Type (A4) 3/4-Inch Clear Crushed Stone: Crushed clear stone or 
gravel; within the following limits: 

Sieve Size Percent Passing 
1 inch 100  
3/4 inch 90 - 100 
5/8 inches - 
3/8 inches 20 to 55  
No. 4 0 to 10  
No. 8 0 to 5  

E. Coarse Aggregate Type (A5) 3/8 - Inch Clear Crushed Stone Chips: Crushed clear stone 
or gravel; within the following limits: 

 
Sieve Size Percent Passing 
1 inch - 
1/2 inch 100 
3/8 inches 90 to 100  
No. 8 0 to 15  
No. 30 0 to 3 

F. Aggregate Type (A6) Breaker Run (Breaker): Crushed stone or concrete with nominal 
size of 3 in. 

Sieve Size Percent Passing 
5 inch 90 to 100 
1-1/2 inch 20 to 50 
No. 10 0 to 10 

G. Aggregate Type (A7) Pea Gravel: Natural stone; washed, free of clay, shale and organic 
matter. 

1. Graded in accordance with ASTM C136, within the following limits: 
a. Minimum Size: 1/4-inch 
b. Maximum Size: 3/8-inch 

2.2 FINE AGGREGATE MATERIALS 

A. Fine Aggregate Type (A8) Granular Backfill Grade No. 1:  
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Sieve Size Percent Passing 
1/2 inch 100 
3/8 inch 85 to 100 
No. 4 10 to 30 
No. 8 0 to 8 
No. 16 0 to 5 

B. Fine Aggregate Type (A9) Granular Backfill Grade No. 2: Not Applicable. 

C. Fine Aggregate Type (A10) Bedding Sand (Sand): Natural river or bank sand; 
free of silt, clay, loam, friable or soluble materials, and organic matter; graded in 
accordance with ASTM C136 within the following limits: 

Sieve Size Percent Passing 
1-Inch 100  
No. 16 45 to 80  
No. 200 2 to 10 

2.3 SOURCE QUALITY CONTROL 

A. Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM 
D698. ASTM D1557. AASHTO T180. ASTM D4318. ASTM C136. 

B. Fine Aggregate Material - Testing and Analysis: Perform in accordance with ASTM 
D698. ASTM D1557. AASHTO T180. ASTM D4318. ASTM C136. 

C. When tests indicate materials do not meet specified requirements, change material and 
retest. 

PART 3 EXECUTION 

3.1 EXCAVATION 

A. Excavate aggregate materials from on-site locations indicated or designated by 
Architect/Engineer as specified in Section 31 23 00. 

B. Stockpile excavated material meeting requirements for coarse aggregate materials and 
fine aggregate materials. 

C. Remove excess excavated materials coarse aggregate materials and fine aggregate 
materials not intended for reuse, from site. 

D. Remove excavated materials not meeting requirements for coarse aggregate materials and 
fine aggregate materials from site. 
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3.2 STOCKPILING 

A. Stockpile materials on site at locations indicated designated by Architect/Engineer. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate different aggregate materials with dividers or stockpile individually to prevent 
mixing. 

D. Direct surface water away from stockpile site to prevent erosion or deterioration of 
materials. 

E. Stockpile unsuitable hazardous materials on impervious material and cover to prevent 
erosion and leaching, until disposed of. 

3.3 STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent 
free standing surface water.  

END OF SECTION 
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SECTION 31 10 00 

SITE CLEARING  

1.1 SUMMARY 

A. Section Includes: 
1. The work under this section shall consist of providing all work, materials, labor, 

equipment, and supervision necessary to clear and grub the site of existing 
vegetation as required in these specifications and on the drawings. 

B. Related Sections: 
1. Section 31 05 13- Soils for Earthwork 
2. Section 31 23 23 - Fill 

1.2 CLEARING LIMITS 

A. Confine clearing and grubbing operations to the limits as indicated on the drawings.  In 
the absence of such a designation on the drawings, confine work to the minimum area 
reasonably necessary to undertake the work as determined by the Owner's Project 
Representative. Clearing and grubbing operations shall not extend past the property line 
or easement line without prior approval of the Construction Representative. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Limits of clearing and grubbing shall be as shown on plans.  When selective pruning and 
removal is specified, limit work to only those plants or limbs shown drawings or 
scheduled.  

B. Remove trees, stumps, roots, brush, other vegetation, debris, and other items that interfere 
with new construction. 

C. To minimize erosion, limit heavy equipment travel only to that necessary to complete 
clearing and grubbing. 

D. Repair damaged erosion control features immediately. 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 
 

June 20, 2022   Site Clearing 
  31 10 00-2 

3.2 CUTTING 

A. Fell and prune trees in manner so as not to damage adjacent structures, site features or 
other plants not scheduled for removal.  Use tag lines and other devices as necessary to 
control falling tree and limbs. 

B. When pruning, limit removal only to those limbs shown on plans or that which is 
necessary to complete other sitework.   

C. When pruning, make cuts near trunk, but beyond branch collar.  If no branch collar is 
present, make a vertical cut near where the limb meets the trunk.  Do not cut branch 
collar. 

D. Use sharp tools and make clean cuts. 

E. Application of wound paint is not necessary.    

3.3 CHIPPING 

A. Unless otherwise prohibited by project plans and specifications or local regulations, 
Contractor shall chip cleared material and dispose of it onsite.  Materials that are too 
large to be chipped or ground in place shall be disposed of off site. 

B. Chipped material shall be thin spread or blow over non disturbed areas of the site.  Large 
segregated piles of chippings shall not be left onsite, unless requested by the owner. 

C. Protect all existing and proposed utility structures and waterways from collecting 
chippings.  

3.4 ONSITE BURIAL OF MATERIALS 

A. Onsite burials of materials in borrow pits or other locations is not permitted. 

3.5 OFFSITE BURIAL OF MATERIALS 

A. Clearing and grubbing debris shall be disposed of at facilities designed to accept the 
material that is being disposed.  Follow all local, state and federal regulations.   

3.6 GRUBBING 

A. Remove Grubbing operations may be completed by removal of stump section or by 
grinding. 

B. Remove stumps, logs, roots, other organic matter located within proposed building 
excavations completely. 

C. Remove stumps, logs, roots, other organic matter located within proposed pavements and 
structures to the depth indicated: 
1. Walks:  24 inches below subgrade 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 
 

June 20, 2022   Site Clearing 
  31 10 00-3 

2. Roads and drives and parking areas:  36 inches below subgrade 
3. Concrete slabs:  24 inches below subgrade 
4. Lawn areas:  12 inches 
5. Footings and foundations for signs, lights, etc.:  18 inches below footing base 

D. Depressions resulting from grubbing operations shall be backfilled in accordance with 
Section 31 23 23 – Fill.   

END OF SECTION  
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SECTION 31 22 13 

ROUGH GRADING  

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Excavating topsoil. 
2. Excavating subsoil. 
3. Cutting, grading, filling, and compacting site 
4. Subgrade approval & Proof-Roll 
5. Excavation Below Subgrade (EBS) 
6. Geotextile Subgrade Stabilization 

B. Related Sections: 
1. Section 31 05 13 - Soils for Earthwork 
2. Section 31 05 16 - Aggregates for Earthwork 
3. Section 31 23 16 – Excavation 
4. Section 31 23 17 - Trenching 
5. Section 31 23 23 - Fill 

1.2 REFERENCES 

A. American Association of State Highway and Transportation Officials: 
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates. 
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 
3. ASTM D1557 - Standard Test Method for Laboratory Compaction 

Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)). 

1.3 SUBMITTALS 

A. Product Data: Submit data for geotextile fabric indicating fabric and construction. 

B. Materials Source: Submit name, source location and supplier of imported materials. 
 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Accurately record actual locations of utilities remaining by 
horizontal dimensions, elevations or inverts, and slope gradients. 
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1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ASTM C136, ASTM D2419, and ASTM D2434. 

B. Proof-roll subgrade in the presence of the Engineer. 

C. Warrant work under this section against settlement for a period of (1) year after 
substantial completion. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Topsoil: (S4) Onsite and (S5) Imported as specified in Section 31 05 13. 

B. Subsoil Fill: (S1) Granular, (S2) Structural, and (S3) Earth as specified in Section 31 05 
13. 

C. Coarse Aggregate (A3) as specified in Sections 31 05 16. 

D. Breaker Run (A6) Breaker Run as specified in Section 31 05 16. 

E. Geotextile Fabric for Subgrade Stabilization:  Geotextile fabric installed over subgrade 
and under aggregate base course shall be a high performance non-biodegradable 
polypropylene geotextile specifically designed for soil stabilization and soil 
reinforcement applications.  Acceptable products include WisDOT SSSHC Section 
645.2.2, Geotextile Fabric Type SAS with the following test values: 

 

Test Method Value 

Minimum Tensile Strength ASTM D4632 170 lb 

Min. Puncture Strength ASTM D6241 350 lb 

Max. Apparent Opening Size ASTM D4751 No. 70 

Min. Permittivity ASTM D4491 0.32 s-1 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 30 00 - Administrative Requirements: Verification of existing conditions 
before starting work.  
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B. Verify survey bench mark and intended elevations for the Work are as indicated on 
Drawings. 

3.2 PREPARATION 

A. Call Local Utility Line Information service at not less than three working days before 
performing Work. 
1. Request underground utilities to be located and marked within and surrounding 

construction areas. 

B. Identify required lines, levels, contours, and datum. 

C. Notify utility company to remove and relocate utilities. 

D. Protect utilities indicated to remain from damage. 

E. Protect plant life, lawns, rock outcropping and other features remaining as portion of final 
landscaping. 

F. Protect bench marks, survey control point, existing structures, fences, sidewalks, paving, 
and curbs from excavating equipment and vehicular traffic. 

3.3 TOPSOIL EXCAVATION 

A. Excavate topsoil from entire site without mixing with foreign materials for use in finish 
grading. 

B. Do not excavate wet topsoil. 

C. Stockpile in area designated on site to depth not exceeding 15 feet and protect from 
erosion. 

D. Remove excess topsoil not intended for reuse, from site. 

3.4 SUBSOIL EXCAVATION 

A. Excavate subsoil from areas to be further excavated, re-landscaped or re-graded.  

B. Do not excavate wet subsoil or excavate and process wet material to obtain optimum 
moisture content. 

C. When excavating through roots, perform Work by hand and cut roots with sharp axe. 

D. Remove excess subsoil not intended for reuse, from site. 

E. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill 
material to slope to provide firm bearing. 

F. Stability: Replace damaged or displaced subsoil as specified for fill. 
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3.5 FILLING 

A. Fill areas to contours and elevations with unfrozen materials. 

B. Place fill material in continuous layers and compact in accordance with schedule at end 
of this section. 

C. Maintain optimum moisture content of fill materials to attain required compaction 
density. 

D. Slope grade away from building minimum 2 percent slope for minimum distance of 10 ft, 
unless noted otherwise. 

E. Make grade changes gradual. Blend slope into level areas. 

F. Repair or replace items indicated to remain damaged by excavation or filling. 

G. Remove surplus materials from site. 

3.6 SUBGRADE APPROVAL AND PROOF-ROLL 

A. Prior to placing aggregate base course materials in traffic areas contact Geotechnical 
Engineer to schedule inspection of subgrade and proof rolling.  Provide minimum of 24 
hrs confirmed notice.  All proof rolling shall be completed in the presence of the 
Geotechnical Engineer. 

B. To complete proof rolling, entire subgrade shall be provided with a relatively smooth 
surface, suitable for observing soil reaction during proof rolling. 

C. Contractor shall schedule and provide a fully loaded tri-axle dump truck for proof – 
rolling. Loaded truck shall have a minimum gross operating weight of 30 tons. Test shall 
be conducted with “tag” or “pusher” axles retracted from the ground.  Other test rolling 
measures may be suitable provided they are approved by the Geotechnical Engineer. 

D. Test rolling shall be accomplished in a series of traverses parallel to the centerline of the 
pavement section. The truck shall traverse the length of the pavement section once for 
each 12’ of width. Additional passes along the traverse shall be completed as directed by 
the Engineer, to further define unsatisfactory subgrade.  

E. Soft areas, yielding areas, cracked areas or areas where rolling or wave action is observed 
shall be considered indicative of an unsatisfactory subgrade. Such areas shall be undercut 
or stabilized with geotextile fabric as outlined in subsequent subsections of this 
specification. 

F. Once the subgrade has been proof-rolled and approved, protect the soils from becoming 
saturated, frozen, or adversely altered. 
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3.7 UNDERCUTTING/EXCAVATION BELOW SUBGRADE (EBS) 

A. Excavate areas to be undercut to the depth specified using equipment with smooth cutting 
edge.  Excavated undercut material that does not meet the specifications for fill needed 
elsewhere on site shall be removed from the site and legally disposed. 

B. Undercut areas shall be backfilled with 3-inch Breaker Run (A6) in maximum of 12” 
thick lifts (compacted). Breaker Run shall be compacted to 95% Modified Proctor dry 
density. 

C. Measure and document areas to be undercut in consultation with Engineer.  

D. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting. 

E. Do not place fill on soft, muddy, or frozen surfaces. 

F. Work under this item shall include all excavating, backfilling, disposal and new materials 
necessary to complete the work. 

3.8 GEOTEXTILE SUBGRADE STABILIZATION 

A. Installation of geotextile fabric for subgrade reinforcement shall be completed only when 
directed by the Engineer.  Measure and document areas to be covered with geotextile 
fabric in consultation with Engineer.  

B. Install geotextile fabric per manufacturer’s recommendations. 

3.9 TOLERANCES 

A. Top Surface of Subgrade: Plus or minus 1/20 foot from required elevation. 

3.10 SCHEDULES 

A. Fill areas to subgrade contours and elevations with unfrozen materials as specified in 
Section 31 23 23 Fill. 

 

B. Topsoil Fill: 
1. Topsoil fill to finished grade elevation. Min. 4-inches to 6-inches thick. 

END OF SECTION 
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SECTION 31 23 16  

EXCAVATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Excavating for equipment building foundations. 
2. Excavating for access roads, compounds and parking areas. 
3. Excavating for slabs-on-grade. 
4. Excavating for site structures. 

B. Related Sections: 
1. Section 31 05 13 - Soils for Earthwork 
2. Section 31 05 16 - Aggregates for Earthwork 
3. Section 31 22 13 – Rough Grading 
4. Section 31 23 17 - Trenching 
5. Section 31 23 23 - Fill. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 
2. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 

B. Local utility standards when working within 24 inches of utility lines. 

PART 2 PRODUCTS – NOT USED  

PART 3 EXECUTION 

3.1 PREPARATION 

A. Call One Call Service not less than three working days before performing Work. 
1. Request underground utilities to be located and marked within and surrounding 

construction areas. 

B. Verify locations of locally installed private utilities and conduits.  Coordinate with 
building addition General Contractor and sub-contractors. 

C. Identify required lines, levels, contours, and datum. 
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D. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, 
and curbs from excavating equipment and vehicular traffic. 

3.2 EXCAVATION 

A. Underpin adjacent structures which may be damaged by excavation work. 

B. Excavate subsoil to accommodate building foundations, slabs-on-grade, paving and site 
structures. 

C. Excavate to working elevation for piling work. 

D. Compact disturbed load bearing soil in direct contact with foundations to original bearing 
capacity; perform compaction in accordance with specifications. 

E. Slope banks with machine to angle of repose or less until shored. 

F. Do not interfere with 45 degree bearing splay of foundations. 

G. Grade top perimeter of excavation to prevent surface water from draining into 
excavation. 

H. Trim excavation. Remove loose matter. 

I. Remove lumped subsoil, boulders, and rock up to 1/3 cu yd measured by volume.  

J. Notify Architect/Engineer of unexpected subsurface conditions. 

K. Correct areas over excavated as directed by Architect/Engineer. 

L. Remove excess and unsuitable material from site. 

M. Repair or replace items indicated to remain damaged by excavation. 

3.3 FIELD QUALITY CONTROL 

A. Request visual inspection of foundation bearing surfaces by Architect/Engineer before 
installing subsequent work. 

B. Perform Proof-Roll (roll-test) of finished subgrade traffic areas in accordance with 
Section 31 22 13. Undercut unsatisfactory materials and replace with breaker run at no 
additional cost to Owner.  

3.4 PROTECTION 

A. Prevent displacement or loose soil from falling into excavation; maintain soil stability. 

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing. 
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C. Protect structures, utilities and other facilities from damage caused by settlement, lateral 
movement, undermining, washout, and other hazards created by earth operations. 

END OF SECTION  
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SECTION 31 23 17  

TRENCHING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Excavating and backfilling site utility trenches for utilities services and 

grounding. 

B. Related Sections: 
1. Section 31 05 13 - Soils for Earthwork 
2. Section 31 05 16 - Aggregates for Earthwork 
3. Section 31 23 16 – Rough Grading 
4. Section 31 23 16 - Excavation 
5. Section 31 23 23 - Fill 

1.2 REFERENCES 

A. American Association of State Highway and Transportation Officials: 
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 
1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates. 
2. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 
3. ASTM D1557 - Standard Test Method for Laboratory Compaction 

Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)). 
4. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 
5. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in 

Place by Nuclear Methods (Shallow Depth). 

1.3 DEFINITIONS 

A. Utility: Any buried pipe, duct, conduit, or cable. 

1.4 SUBMITTALS 

A. Materials Source: Submit name, source location and supplier of imported fill materials. 

1.5 COORDINATION 

A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions. 
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B. Verify Work associated with lower elevation utilities is complete before placing higher 
elevation utilities. 

1.6 QUALITY ASSURANCE 

A. Warrant trenching and backfilling work under this section against settlement for a period 
of (1) year after substantial completion.   

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Subsoil Fill: (S1) Granular, (S2) Structural, and (S3) Earth as specified in Section 31 05 
13. 

B. Coarse Aggregate (A3) as specified in Sections 31 05 16. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Call One Call Service or other Local Utility Line Information service not less than three 
working days before performing Work. 
1. Request underground utilities to be located and marked within and surrounding 

construction areas. 

B. Identify required lines, levels, contours, and datum locations. 

C. Protect plant life, lawns, rock outcropping and other features remaining as portion of final 
landscaping. 

D. Protect bench marks, existing structures, fences, sidewalks, paving, and curbs from 
excavating equipment and vehicular traffic. 

E. Maintain and protect above and below grade utilities indicated to remain. 

F. Establish temporary traffic control and detours when trenching is performed in public 
right-of-way. Relocate controls and reroute traffic as required during progress of Work. 

3.2 TRENCHING 

A. Excavate subsoil required for utilities to utility service. 

B. Remove lumped subsoil, boulders, and rock over 6 inches in diameter.  

C. Perform excavation within 24 inches of existing utility service in accordance with 
utility’s requirements. 
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D. Do not advance open trench more than 100 feet ahead of installed pipe. 

E. Cut trenches sufficiently wide to enable installation and allow inspection. Remove water 
or materials that interfere with Work. 

F. Excavate bottom of trenches a minimum of 6 inches and a maximum 12 inches wider 
than outside diameter of pipe. 

G. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous 
bearing and support for bedding material and pipe. 

H. Do not interfere with 45 degree bearing splay of foundations. 

I. When Project conditions permit, slope side walls of excavation starting 2 feet above top 
of pipe. When side walls cannot be sloped, provide sheeting and shoring to protect 
excavation as specified in this section. 

J. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth 
as directed by Architect/Engineer until suitable material is encountered. 

K. Cut out soft areas of subgrade not capable of compaction in place. Backfill with Fill Type 
Structural Fill and compact to density equal to or greater than requirements for 
subsequent backfill material. 

L. Trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter. 

M. Correct areas over excavated areas with compacted backfill as specified for authorized 
excavation or replace with fill concrete as directed by Architect/Engineer. 

N. Remove excess subsoil not intended for reuse, from site. 

3.3 SHEETING AND SHORING 

A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent 
properties and to prevent caving, erosion, and loss of surrounding subsoil. 

B. Support trenches more than 5 feet deep excavated through unstable, loose, or soft 
material. Provide sheeting, shoring, bracing, or other protection to maintain stability of 
excavation. 

C. Design sheeting and shoring to be removed at completion of excavation work. 

D. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of 
filled excavations or adjacent soil. 

E. Repair damage to new and existing Work from settlement, water or earth pressure or 
other causes resulting from inadequate sheeting, shoring, or bracing. 
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3.4 UTILITY INSTALLATION 

A. Install utility within trench including required bedding and cover materials in accordance 
with the specifications for each utility. 

3.5 BACKFILLING 

A. Do not leave more than 50 feet of trench open at end of working day. 

B. Protect open trench to prevent danger to the public. 

C. Backfill areas to contours and elevations with unfrozen materials. 

D. Systematically backfill to allow maximum time for natural settlement. Do not backfill 
over porous, wet, frozen or spongy subgrade surfaces. 

E. Place backfill material and compact in continuous layers in accordance with the schedule 
at the end of this section. 

F. Employ placement method that does not disturb or damage other work. 

G. Maintain optimum moisture content of backfill materials to attain required compaction 
density. 

H. Backfill against supported foundation walls. Do not backfill against unsupported 
foundation walls.  

I. Backfill simultaneously on each side of unsupported foundation walls until supports are 
in place. 

J. Slope grade away from building minimum 2 percent slope for minimum distance of 10 ft, 
unless noted otherwise. 

K. Make gradual grade changes. Blend slope into level areas. 

L. Remove surplus backfill materials from site. 

M. Leave fill material stockpile areas free of excess fill materials. 

3.6 TOLERANCES 

A. Top Surface of Backfilling Within Building Areas: Plus or minus 1/2 inch from required 
elevations. 

B. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required 
elevations. 

C. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations. 
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3.7 FIELD QUALITY CONTROL 

A. Perform Proof-Roll (roll-test) of finished backfilled areas within proposed traffic areas in 
accordance with Section 31 22 13.  Undercut unsatisfactory materials and replace with 
breaker run at no additional cost to Owner.  

3.8 PROTECTION OF FINISHED WORK 

A. Reshape and re-compact fills subjected to vehicular traffic. 

3.9 SCHEDULE 

A. Fill areas to subgrade contours and elevations with unfrozen materials as specified in 
Section 31 23 23 Fill. 

 

B. Topsoil Fill: 
1. Topsoil fill to finished grade elevation. Min. 4-inches to 6-inches thick. 

END OF SECTION 
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SECTION 31 23 23 

FILL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Backfilling building perimeter to subgrade elevations. 
2. Backfilling site structures to subgrade elevations. 
3. Fill under slabs-on-grade. 
4. Fill under paving. 

B. Related Sections: 
1. Section 31 05 13 - Soils for Earthwork 
2. Section 31 05 16 - Aggregates for Earthwork 
3. Section 31 22 13 – Rough Grading 
4. Section 31 23 16 - Excavation 
5. Section 31 23 17 - Trenching 

1.2 REFERENCES 

A. American Association of State Highway and Transportation Officials: 
1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop. 

B. ASTM International: 
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 
2. ASTM D1557 - Standard Test Method for Laboratory Compaction 

Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)). 
3. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 
4. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in 

Place by Nuclear Methods (Shallow Depth). 

1.3 SUBMITTALS 

A. Materials Source: Submit name, source location and supplier of imported fill materials. 

1.4 QUALITY ASSURANCE 

A. Warrant backfilling work under this section against settlement for a period of (1) year 
after substantial completion.  
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Subsoil Fill: (S1) Granular, (S2) Structural, and (S3) Earth as specified in Section 31 05 
13. 

B. Coarse Aggregate (A3) as specified in Sections 31 05 16. 

C. Breaker Run (A6) Breaker Run as specified in Section 31 05 16. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify sub-drainage, damp-proofing, or waterproofing installation has been inspected. 

B. Verify structural ability of unsupported walls to support loads imposed by fill. 

C. Verify survey bench mark and intended elevations for the Work are as indicated on 
Drawings.  

3.2 PREPARATION 

A. Identify required lines, levels, contours, and datum. 

B. Compact subgrade to density requirements for subsequent backfill materials. 

C. Cut out soft areas of subgrade not capable of compaction in place. Backfill with structural 
fill and compact to density equal to or greater than requirements for subsequent fill 
material. 

D. Scarify subgrade surface to depth of 6 inch. 

E. Proof roll to identify soft spots; fill and compact to density equal to or greater than 
requirements for subsequent fill material. 

3.3 FILLING 

A. Fill areas to subgrade contours and elevations with unfrozen materials per the following 
schedule: 
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Location 

 
Required 
Material 

Maximum 
Compacted 
Lift Thickness 

Minimum 
Proctor 
Compaction 

Areas Beneath Footings or 
Structures 

Coarse 
Aggregate (A3) 

 
10” 

 
95% Modified 

Footing, Foundation and 
Structure Backfill 

Structural Fill 
(S2) 

 
10” 

 
95% Modified 

Areas Beneath Asphalt or 
Concrete Pavements 

Granular 
Fill (S1) 

 
10” 

 
95% Modified 

Grass Areas and Non-
Structural Slope Fill 

Earth Fill (S3) 10” 85 % Modified 

B. Systematically backfill to allow maximum time for natural settlement. Do not backfill 
over porous, wet, frozen or spongy subgrade surfaces. 

C. Place material in continuous layers and compact in accordance with the schedule at the 
end of this section. 

D. Employ placement method that does not disturb or damage other work. 

E. Maintain optimum moisture content of backfill materials to attain required compaction 
density. 

F. Backfill against supported foundation walls. Do not backfill against unsupported 
foundation walls.  

G. Backfill simultaneously on each side of unsupported foundation walls until supports are 
in place. 

H. Slope grade away from building minimum 2 percent slope for minimum distance of 10 ft, 
unless noted otherwise. 

I. Make gradual grade changes. Blend slope into level areas. 

J. Remove surplus backfill materials from site. 

K. Leave fill material stockpile areas free of excess fill materials. 

3.4 TOLERANCES 

A. Top Surface of Backfilling Within Building Areas: Plus or minus 1/2 inch from required 
elevations. 

B. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required 
elevations. 

C. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations. 
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3.5 FIELD QUALITY CONTROL 

A. Perform Proof-Roll (roll-test) of finished filled traffic areas in accordance with Section 
31 22 1 – Rough Grading. 

B. Undercut unsatisfactory materials and replace with breaker run at no additional cost to 
Owner. 

3.6 PROTECTION OF FINISHED WORK 

A. Reshape and re-compact fills subjected to vehicular traffic. 

END OF SECTION  
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SECTION 32 31 13 

CHAIN LINK FENCES AND GATES  

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fence framework, fabric, and accessories. 
2. Excavation for post bases. 
3. Concrete foundation for posts and center drop for gates. 
4. Manual gates and related hardware. 

1.2 REFERENCES 

A. ASTM International: 
1. ASTM A121 - Standard Specification for Zinc-Coated (Galvanized) Steel Barbed 

Wire. 
2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products. 
3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on 

Iron and Steel Hardware. 
4. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence 

Fabric. 
5. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete. 
6. ASTM F567 - Standard Practice for Installation of Chain-Link Fence. 
7. ASTM F900 - Standard Specification for Industrial and Commercial Swing 

Gates. 
8. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated 

(Galvanized) Welded, for Fence Structures. 

B. Chain Link Fence Manufacturers Institute: 
1. CLFMI - Product Manual. 

1.3 SYSTEM DESCRIPTION 

A. Fence Height: as indicated on Drawings. 

B. Line Post Spacing: At intervals matching plans not exceeding 10 feet. 

1.4 SUBMITTALS 

A. Shop Drawings: Indicate plan layout, spacing of components, post foundation 
dimensions, hardware anchorage, gates, and schedule of components. 

B. Product Data: Submit data on fabric, posts, accessories, fittings and hardware. 
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1.5 QUALITY ASSURANCE 

A. Supply material in accordance with CLFMI - Product Manual. 

B. Perform installation in accordance with ASTM F567. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing Products specified in this section 
with minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum of 5 
years documented experience approved by manufacturer. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver fence fabric and accessories in packed cartons or firmly tied rolls. 

B. Identify each package with manufacturer’s name. 

C. Store fence fabric and accessories in secure and dry place. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Framing (Steel): ASTM F1083 Schedule 40 galvanized steel pipe, welded construction, 
minimum yield strength of 25 ksi; coating conforming to ASTM F1043 Type A on pipe 
exterior and interior. 

B. Fabric Wire (Steel): ASTM A392-11a - Zinc-Coated Steel Chain-Link Fence Fabric.  

C. Concrete: ASTM C94/C94M, Option A; Normal Portland Cement, 4,000 psi strength at 
28 days. 

2.2 COMPONENTS 

A. Line Posts: 2 1/2 inch OD Sch 40. 

B. Corner and Terminal Posts: 3 inch OD Sch 40. 

C. Gate Posts: 4 inch OD Sch 40. 

D. Top and Brace Rail: 1 5/8 inch OD Sch 40, plain end, sleeve coupled. 

E. Gate Frame: 2 inch OD Sch 40 for welded fittings and truss rod fabrication. 
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F. Fabric: 2 inch diamond mesh interwoven wire, 9 gage thick, top salvage knuckle end 
closed, bottom selvage twisted. 

G. Tension Wire: 7 gage thick steel, single strand. 

H. Tension Band: 3/16 inch thick steel. 

I. Tension Strap: 3/16 inch thick steel. 

J. Tie Wire: Aluminum alloy steel wire. 

2.3 ACCESSORIES 

A. Caps: Malleable iron galvanized; sized to post diameter, set screw retainer. 

B. Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; galvanized 
steel.  

C. Gate Hardware: Fork latch with gravity drop; two 180 degree gate hinges for each leaf,  

D. Multi-user gate lock:  Tayhope or equivalent. 

2.4 GATES 

A. General: 
1. Gate Types, Opening Widths and Directions of Operation: As indicated on 

Drawings. 
2. Factory assemble gates. 
3. Design gates for operation by one person. 

B. Swing Gates: 
1. Fabricate gates to permit 180 degree swing. 
2. Gates Construction: ASTM F900 with welded corners. Use of corner fittings is 

not permitted. 

2.5 FINISHES 

A. Components and Fabric: Galvanized to ASTM A123/A123M for components; ASTM 
A153/A153M for hardware; ASTM A392 for fabric. 

B. Accessories: Same finish as framing.  

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install framework, fabric, accessories and gates in accordance with ASTM F567. 
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B. All line posts may be driven except where driven posts are not feasible. Drive post plumb 
and true to the required depths and elevations. 

C. Line Posts: Drive a minimum of 5 feet below finish grade. 

D. Corner, Gate and Terminal Posts: Set in concrete. 

E. Brace each gate and corner post to adjacent line post with horizontal center brace rail. 
Install brace rail one bay from end and gate posts. 

F. Install top rail through line post tops and splice with 6 inch long rail sleeves. 

G. Install center and bottom brace rail on corner gate leaves. 

H. Place fabric to match existing adjacent fence. 

I. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is 
less. 

J. Position bottom of fabric 1 inches above finished grade. 

K. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at 
maximum 15 inches on centers. 

L. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips. 

M. Install bottom tension wire stretched taut between terminal posts. 

N. Support gates from gate posts. Do not attach hinged side of gate from building wall. 

O. Connect to existing fence at new terminal posts. 

P. Install posts with 6 inches maximum clear opening from end posts to buildings, fences 
and other structures. 

Q. Center and align posts. Verify vertical and top alignment of posts and make necessary 
corrections. 

3.2 ERECTION TOLERANCES 

A. Maximum Variation From Plumb: 1/4 inch. 

B. Maximum Offset From Indicated Position: 1 inch.  

END OF SECTION 
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SECTION 33 11 10 

LP FUEL SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. LP fuel tank 
2. Remote LP tank fuel level monitor system 
3. LP fuel piping system 

B. Related Sections: 
1. Section 26 32 00 – Packaged Generator Assemblies 
2. Section 31 23 17 - Trenching 

1.2 SYSTEM SCHEDULE 

A. LP fuel systems are required at (4) sites.  The tank sizes required at each site are as 
follows: 
1. All Sites: 500 gal. 

B. Refer to the individual site drawings for LP fuel system configurations. 

1.3 EQUIPMENT & MATERIALS FURNISHED BY OTHERS 

A. None. 

1.4 WORK BY OTHERS 

A. None. 

1.5 REFERENCES 

A. Abbreviations of standards and organizations referenced in other sections are as follows: 

AGA American Gas Association 
ANSI American National Standards Institute 

ASME American Society of Mechanical Engineers 

ASTM  American Society for Testing and Materials 
AWS American Welding Society 

CGA Compressed Gas Association 

EPA Environmental Protection Agency 
GAMA Gas Appliance Manufacturers Association 
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MCA Mechanical Contractors Association 

MSS Manufacturer’s Standard Society of the Valve and Fitting Industry 

NEC National Electric Code 
NEMA National Electrical Manufacturers Association 

NFPA National Fire Protection Association 

UL Underwriters Laboratories Inc.  

1.6 SUBMITTALS 

A. Submit shop drawings and/or product information for the following items:   
1. LP tank 
2. LP fuel gas piping 
3. Remote LP fuel level monitor system 
4. LP fuel regulators 

B. Submit test report of installed LP fuel piping system. 

C. For all equipment and systems as indicated above, mark each submittal with that 
specification section number.  Mark the general catalog sheets and drawings to indicate 
specific items being submitted and proper identification of equipment by name and/or 
number as indicated in the contract documents. 

1.7 QUALITY ASSURANCE 

A. Supplier: Authorized supplier of LP fuel systems and fuel supply with service facilities 
within 100 miles of project site. 

B. Installer:  LP Gas fuel system installer shall be certified and/or licensed for installation of 
such systems with the state in which it is being installed. 

C. Order all Type E and Type S steel pipe with heat numbers rolled, stamped, or stenciled to 
each length or each bundle, depending on the size of the pipe, and in accordance with the 
appropriate ASTM specification.  

D. Any installed material not meeting the specification requirements must be replaced with 
material that meets these specifications without additional cost to the Owner. 

E. Use only new material, free of defects, rust and scale, and meeting the latest revision of 
ASTM specifications as listed in this specification. 

1.8 RECORD DRAWINGS 

A. Record on as-built drawings locations of all installed below grade piping. 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 

June 20, 2022  LP Fuel Systems 
  33 11 00-3 

PART 2 PRODUCTS 

2.1 LP FUEL TANK 

A. Provide a new LP fuel storage tank of the size as indicated on the drawings.  LP tank 
shall become the property of the Owner and shall not be on lease/fill agreement with fuel 
supplier. 

B. Tank shall be an above ground steel type with lockable cover all which are primed and 
painted suitable for outdoor environments. 

C. Tank shall include direct read gauge to monitor fuel level at the tank. 

2.2 REMOTE LP FUEL LEVEL MONITOR SYSTEM 

A. System shall be a hard wired local stationary tank monitor system with remote read out 
located within the equipment building.  System shall include: 
1. Remote monitor with field programmable high/low set points 
2. RS232 interface to PC for programming/saving parameters 
3. Alarm relay form “C:, 10A dry contacts 
4. 120VAC power supply 
5. System shall also include remote sensor at the tank with volume readout 

B. The system shall be a LevelCon Model#: STM94442A, or equivalent. 

2.3 LP FUEL PIPING 

A. All LP fuel piping components shall be specifically manufactured for use in LP fuel 
applications. 

B. Below grade fuel piping shall be direct buried polyethylene tubing of the size indicated in 
the plans.  Below grade tubing shall include tracer wire. 

C. Provide anodeless meter risers at each end where LP fuel piping stubs up to generator and 
LP fuel tank.  Anodeless meter risers shall include epoxy coated steel casing and be rated 
for 125 psig.   

D. Above grade hard piping at generator and LP tank shall be steel gas rated piping which is 
primed and painted for outdoor environments. 

E. Above grade piping at LP fuel tank from LP tank to anodeless meter riser shall be 
flexible LP fuel gas tubing rated for outdoor environments. 

2.4 LP FUEL PRESSURE REGULATORS 

A. Cast iron body, aluminum spring and diaphragm, Nitrile diaphragm, threaded ends, 
150psi W.O.G., -20°F to 150°F. 
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B. Regulators shall be specifically manufactured for use in LP fuel applications.  Size 
regulators as appropriate for piping sizes and anticipated pressure drops as noted on the 
plans. 

2.5 SHUT-OFF VALVES 

A. Ball valve, bronze body, threaded ends, stainless steel or chrome plated ball, full or 
conventional port, Teflon seat, blowout-proof system, two-piece construction, suitable for 
150psig working pressure, U.L. listed for use as LP gas shut-off. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Coordinate LP fuel piping size and pressure requirements with generator supplier.  Notify 
A/E if larger piping is required by the generator system prior to installation. 

3.2 LP FUEL TANK 

A. Verify size of concrete foundation is suitable for tank to be installed.  Install concrete 
foundation slab per the plans and specifications. 

B. Mount tank on slab concrete slab and secure legs to slab with galvanized anchor bolts.  

C. Connect tank leg(s) to site grounding system in accordance with the plans and 
specifications.  Grind paint on tank legs to ensure good ground continuity.  Touch up 
paint connections to prevent rust or corrosion. 

D. Install LP gas monitor system per these specifications. 

E. Purge and fill tank to 80% of capacity with LP fuel.  Fuel for first tank fill shall be 
provided by Contractor.   

3.3 REMOTE LP FUEL LEVEL MONITOR SYSTEM 

A. Trench and install conduit between LP tank and equipment building for hard wire leads 
as detailed in the plans.  Install tracer wire.  Support conduit above grade at LP tank per 
drawings. 

B. Install remote LP gas monitor system per manufacturer’s instructions. 

C. Mount remote monitor unit within the equipment building at the location as indicated in 
the drawings. 

D. Seal conduits containing hard wire leads between LP tank and equipment building at both 
ends per drawings. 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 

June 20, 2022  LP Fuel Systems 
  33 11 00-5 

3.4 LP FUEL PIPING 

A. Trench and install LP fuel piping between LP tank and generator as detailed in the 
drawings. 

B. Install AGA approved ball shut-off valve at the generator. 

C. Install LP fuel pressure regulators per manufacturers requirements at the locations noted 
in the drawings. 

D. Provide fuel line support as noted in the drawings. 

E. Provide sediment trap/dirt leg in hard piping at generator. 

F. Install flexible LP fuel gas tubing between hard piping and generator for vibration 
isolation. 

G. Air test fuel piping to insure no leaks.  Air test shall be at 100 psig for 24 hours.  Repair 
as necessary.  Document test results on attached form and submit results to A/E. 

3.5 TESTING/CERTIFICATION 

A. Test and certify LP gas system has been installed in accordance with applicable Federal, 
State and local Codes. 

B. Provide Certificate of Installation for installed system. 

END OF SECTION 
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SECTION 33 79 00  

TOWER GROUNDING AND LIGHTNING PROTECTION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. The work under this section shall consists of providing and installing grounding 

and lightning protection for communication towers, antennas, coaxial cables, 
waveguides and tower site compound as detailed in the drawings and specified 
below.   

B. Related Sections: 
1. Section 31 23 16.13 - Trenching 
2. Section 33 81 00 – Communication Towers 
3. Section 33 82 00 – Coax and Waveguides 
4. Section 33 83 00 - Antennas 

1.2 REFERENCES 

A. NFPA 70, National Electric Code  

B. NFPA 780, Standard for the Installation of Lightning Protection Systems. 

C. UL 96A, Installation Requirements for Lightning Protection Systems. 

D. Motorola R56 Standard – Standards and Guidelines for Communication Sites 

E. Harris Site Grounding and Lightning Protection Guidelines (Installation Manual AE/LZT 
123 4618/1 Rev. F, June 2017)  

F. IEEE Std. 1692-2011, Guide for the Protection of Communication Installations from 
Lightning Effects 

G. IEEE Std.1100, IEEE Recommended Practice for Powering and Grounding Electronic 
Equipment. 

1.3 DESIGN INTENT AND MINIMUM REQUIREMENTS 

A. All grounding and lightning protection systems installed shall meet or exceed the 
requirements of the current Harris Site Grounding and Lightning Protection Guidelines.  
In cases where these plans and specifications exceed the requirements of the guidelines, 
these plans and specifications shall be followed.  In cases where these plans and 
specifications are in conflict with the guidelines, contact Engineer for desired resolution. 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 

June 20, 2022  Tower Grounding and Lightning Protection 
  33 79 00 - 2 

1.4 PERFORMANCE REQUIREMENTS 

A. Tower Site Grounding System Resistance: 3 ohms maximum at tower ground test well. 

B. Use suitable test instrument to measure resistance to ground of system.  Perform testing 
in accordance with test instrument manufacturer's recommendations.  Perform fall-of-
potential test in accordance with ANSI/ IEEE 81 on tower ground test well.  

C. Testing of grounding system resistance is to be witnessed by the Construction 
Representative.   

D. Provide test report of grounding system overall resistance in final O&M manuals and 
noted on record documents. 

1.5 EQUIPMENT AND MATERIALS FURNISHED BY OTHERS 

A. None. 

1.6 WORK BY OTHERS 

A. None. 

1.7 SUBMITTALS 

A. Submit manufacturer's cut sheets for all grounding and lightning protection system 
materials to be used on the project to the Engineer for approval prior to installation. 

B. Items requiring submittal include: 
1. Grounding conductors 
2. Air Terminals 
3. Ground rods 
4. Chemical ground rods/plates 
5. Ground bars 
6. Coax and waveguide ground kits 
7. Deterrent wire grounding clamps 
8. Gate jumpers 

C. Submit test reports of ground system performance to engineer prior to backfilling of site 
ground system. 

1.8 PROJECT RECORD DOCUMENTS 

A. Record locations of all electrical and telecommunications grounding electrodes, busbars 
and grounding conductors as installed including recorded ground resistance test results. 

B. Contractor to take digital photos of all installed below grade connections. Provide photos 
with record drawings.  
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PART 2 PRODUCTS 

2.1 GROUNDING CONDUCTORS 

A. Ground system conductors shall be stranded or solid, tinned or untinned, copper 
conductors of the size and type noted on the drawings.  Aluminum conductors are not 
permitted. 

2.2 AIR TERMINALS 

A. Air terminals shall be constructed of copper clad steel and shall extend a minimum of two 
feet above the highest appurtenance on the tower.  

B. Air terminals shall be directly connected to mast pipes or bonded to tower steel with a #2 
stranded insulated copper conductor using UL approved mechanical connectors 

C. Air terminals may be mounted on mast pipes to reach required height.  Mast pipes (when 
used) shall be directly connected to tower steel or bonded to tower steel with a #2 
stranded insulated copper conductor using UL approved mechanical connectors. 

2.3 GROUND RODS 

A. Ground Rods:  Refer to drawings for requirements.  

B. Rods shall be driven to depth noted in the drawings. Connect each ground rod to the 
below grade ground system using #2 AWG solid tinned copper ground conductors.  
Utilize exothermic connections between ground rod and conductor. 

C. Provide the number of rods and space as indicated on the drawings, generally no greater 
than (20) twenty feet on center along path of ground ring. 

2.4 GROUND PLATES 

A. Provide 18”x18” square x 0.032-inch thick solid copper grounding plates as noted on 
drawings. 

2.5 CHEMICAL ENHANCED GROUND RODS 

A. Provide chemical enhanced ground rod (as manufactured by Harger, or equivalent) 
composed of a copper tube that contains specialized hygroscopic electrolytic salts that 
help lower soil resistivity. 

B. Chemical enhanced ground rods shall be UL Listed and designed to last in excess of 35 
years. 

C. Chemical enhanced ground rods shall be of the length and orientation noted in the plans 
and be provided with test well cover and #2 solid tinned conductor for connection to site 
grounding system.  
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D. Install chemical enhanced ground rod per manufacturer’s recommendations with 4-inch 
minimum cover of ultra-low resistance carbon based (Ultra-fill) material on all sides. 

2.6 GROUND BARS 

A. ANTENNA GROUND BARS 
1. Copper bus bars shall be sized appropriately to accommodate the number of 

connecting lines.  Minimum copper bar size shall be ¼” x 4” x 6” providing (9) 
ten (2) two hole grounding lugs, (Site Pro Part No. MG40609 or equivalent).  

2. Provide a #2 AWG stranded insulated ground lead which connects the ground bar 
to tower steel using a UL listed mechanical connector as detailed in the drawings. 

B. LOWER TOWER GROUND BAR 
1. Tinned copper bus bar shall sized appropriately to accommodate the number of 

connecting lines.  Minimum copper bar size shall be ¼” x 4” x 24” providing 
(44) forty four (2) two hole grounding lugs, (Site Pro Part No. MG42488K or 
equivalent). 

2. Provide non-conductive insulators between bus bar and tower structure. 

C. INTERIOR/EXTERIOR SHELTER GROUND BARS 
1. Copper bus bar shall sized appropriately to accommodate the number of 

connecting lines. Minimum copper bar size shall be ¼” x 4” x 24” providing (44) 
forty four (2) two hole grounding lugs, (Site Pro Part No. MG42488K or 
equivalent).   

2. Exterior ground bars shall be tinned. 
3. Provide non-conductive insulators between bus bar and tower/building structure.   

2.7 COAX AND WAVEGUIDE GROUND KITS 

A. Copper strap type ground with integral #6 ground lead with 3/8-inch two hole lug, butyl 
wrap and electrical tape specially fabricated for use for coax and waveguide grounding 
(Site Pro Series SGT, UGT or equivalent). 

2.8 GROUNDING CONNECTORS 

A. MECHANICAL 
1. Mechanical connector bodies shall be manufactured from high strength, high 

conductivity cast copper alloy material.  Bolts, nuts, washers and lockwashers 
shall be made of stainless steel and supplied as a part of the connector body and 
shall be of the two bolt type. 

2. Paint and other non-conductive finishes shall be removed from items being 
connected to in order to provide a metal to metal connection. 

3. Install anti-oxidant compound between mechanical connector body and 
connection point.  Use copper anti-oxidant for copper to copper connections. 

4. The connectors shall meet or exceed UL 467 and be clearly marked with the 
catalog number, conductor size and manufacturer. 

B. COMPRESSION  
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1. Compression connectors shall be manufactured from pure wrought copper.  The 
conductivity of this material shall be no less than 99% by IACS standards. 

2. The connectors shall meet or exceed the performance requirements of IEEE 837, 
latest revision. 

3. The installation of the connectors shall be made with a compression, tool and die 
system, as recommended by the manufacturer of the connectors. 

4. The connectors shall be clearly marked with the manufacturer, catalog number, 
conductor size and the required compression tool settings. 

5. Each connector shall be factory filled with an oxide-inhibiting compound. 

C. EXOTHERMIC 
1. Exothermic welding system connection specifically used for in making electrical 

connections of copper to copper, copper to steel or copper to cast iron or copper 
to brass/bronze for grounding and cathodic applications as manufactured by 
Cadweld, or equivalent. 

2. Exothermic welding system shall meet the applicable requirements of IEEE Std. 
80 and IEEE Std. 837.  Independent test data showing conformance to shall be 
readily available 

3. Electronic igniter must meet applicable requirements for electromagnetic 
compatibility.  An independent test report including results of radiated emission, 
electrostatic discharge and radiated immunity shall be readily available. 

4. Manufacturer shall be ISO9001:2000 certified. 

PART 3 EXECUTION 
 

3.1 PREPARATION 

A. Coordinate work with Electrical Contractor.  

B. Coordinate fence ground lead locations with fencing contractor. 

C. Verify that final backfill and compaction has been completed before driving rod 
electrodes. 

3.2 GENERAL 

A. Install Products in accordance with the plans, details and manufacturer's instructions. 

B. Mechanical connections shall be accessible for inspection and checking.  No insulation 
shall be installed over mechanical ground connections. 

C. Ground connection surfaces shall be properly cleaned and prepared to provide metal to 
metal contact.  All connections shall be made so that it is impossible to move. 
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3.3 TOWER & EQUPMENT BUILDING FOUNDATION REINFORCING STEEL GROUNDING 

A. Connect tower and equipment building foundations’ reinforcing steel to tower ground 
ring with (1) one or more #2 solid bare tinned copper conductor(s) as detailed in the 
drawings.  

3.4 BELOW GRADE GROUND SYSTEM 

A. Excavate ground trenches at the locations and required depths as noted in the plans. 

B. Install ground rods, ground plates, conductors and other below grade devices as detailed 
in the plans.   

C. Connect all devices using exothermic type connections to below grade ground system. 

D. Measure site ground system performance prior to backfilling and prior to interconnection 
to utility power ground system using Fall of Potential testing procedure.  Report results to 
Engineer.  

E. Notify Engineer for inspection of ground system and connections prior to backfilling.  
Provide 72 hour minimum advanced notice.  

F. Record locations of all below grade connections. 

G. Record digital photos of all completed below grade connections. 

H. Backfill and compact trenches per the plans and specifications. 

I. Install inspection/test wells per the plans and specifications. 

J. Grounding plates shall be utilized in lieu of ground rods at locations where ground rods 
can not be installed (i.e. over tower foundation or bedrock).  Install ground plates at 
standard ground trench depth. 

3.5 GROUND BARS 

A. Install ground bars at the locations shown and as detailed in the drawings. 

3.6 GROUND KITS 

A. Install ground kits on all coax and waveguide at the locations shown in the drawings. 

B. Ground kits shall be installed on each coax/waveguide a minimum of (3) three times 
(antenna level, base of the tower and building coax port entry).  For coax/waveguide runs 
above a tower height of 200 feet, an additional ground kit shall be installed at the mid-
point of the coax/waveguide line run.   
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3.7 ABOVE GRADE TOWER SITE GROUND SYSTEM 

A. Connect fence posts, fence fabric, gates, ice bridge posts, tower and ground bar leads to 
the below grade ground system as detailed in the plans. 

3.8 QUALITY CONTROL 

A. Inspect grounding and bonding system conductors and connections for tightness and 
proper installation. 

B. Use suitable test instrument to measure resistance to ground of overall system prior to 
backfilling.  Perform testing in accordance with test instrument manufacturer’s 
recommendations using the fall-of-potential method.  Resistance shall meet or exceed a 3 
ohm maximum resistance plateau.  Provide written results of resistance measurements to 
the Engineer. 

END OF SECTION 
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SECTION 33 81 00  

COMMUNICATION TOWERS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. The work under this section shall consist of installing and erecting 

communication towers, transmission line ice bridges and other tower accessories 
as detailed in the drawings and specified below. 

B. Related Sections: 
1. Section 03 30 00 – Cast-In-Place Concrete 
2. Section 33 79 00 – Tower Grounding and Lightning Protection 
3. Section 33 82 00 – Coax and Waveguides 
4. Section 33 83 00 - Antennas 

1.2 DESCRIPTION OF SYSTEM 

A. Communication Towers are required to be installed at four (4) sites.  The tower type and 
sizes at each site are as follows: 
1. Boscobel GF5 – 255’ Self-Support  
2. Fennimore GF2 – 285’ Self-Support 
3. North Muscoda GF8 – 285’ Self-Support 
4. Platteville GF2 – 255’ Self-Support 

B. Refer to the individual site drawings for tower configurations. 

C. Refer to Section “00-31-00 Information Available to Bidders” for tower steel, tower 
foundation designs and geotechnical information for each site.  

1.3 EQUIPMENT & MATERIALS FURNISHED BY OTHERS 

A. Tower materials (tower steel, anchor bolts, antenna mounts, vertical transmission ladders, 
climbing ladders, safety climbs, lighting systems, and ice bridges) have been pre-
purchased by Owner and will be delivered to the site by Others (Sabre).  Contractor is 
responsible for taking delivery and off-loading these materials at the project site, storing, 
and securing them until installation.   

B. Contractor is responsible for providing rebar for tower foundation construction at all sites 
except Platteville GF2.  Tower foundation rebar will be provided by and delivered to the 
Platteville GF2 site by Others.  Contractor is responsible for taking delivery and off-
loading these materials at the project site, storing, and securing them until installation. 
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1.4 WORK BY OTHERS 

A. Alarm wiring from tower lighting controller to punch block will be completed by Others 
(RACOM). 

1.5 SUBMITTALS 

A. Submit tower foundation concrete mix design to Engineer for approval a minimum of 7 
days prior to foundation installation.  

1.6 QUALIFICATIONS & CERTIFICATIONS 

A. Competent Climber:  All Installers of work under this section shall be properly trained 
and certified as a “Competent Climber” in accordance with the Fall Protection Code 
(ANSI/ASSP Z359.1-2020) for the classification of work being performed.  Proof of 
certification for each installer shall be provided upon request.    

B. RF Awareness: All Installers of work under this section shall be properly trained in RF 
Awareness as outlined in FCC Bulletin OET-65 and required by OSHA 1926 Subpart D.  
Proof of training for each installer shall be provided upon request.    

1.7 QUALITY ASSURANCE 

A. All ground and aerial work shall be performed by persons equipped and qualified to do 
so.  The Contractor shall furnish evidence of adequate bonding and insurance to hold the 
Owner harmless in completion of the contract issued for this work. 

B. Contractor erecting towers under this section shall be a company specializing in tower 
erection with a minimum of five (5) years of documented experience.  A minimum of (3) 
project references shall be provided upon request.     

1.8 PROTECTION OF EXISTING WORK AND FACILITIES 

A. Verify the locations of, and protect, any signs, paved surfaces, buildings, structures, 
landscaping, streetlights, utilities and all other such facilities that may be encountered or 
interfered with during the progress of the work.  Take all measures necessary to 
safeguard all existing work and facilities which are outside the limits of the work or items 
which are within the construction limits but are intended to remain. 

1.9 COORDINATION 

A. Coordinate delivery of tower materials with tower supplier. 

1.10 CONSTRUCTION LIMITS 

A. Construction Limits are indicated on the drawings.  In the absence of such a designation 
on the drawings, confine work to the minimum area reasonably necessary to undertake 
the work as determined by the Engineer.  All area disturbed by excavation and grading, 
plus such additional areas as are disturbed by construction related activities including 



Tower Site Construction – Phase 3 B-C 
Grant County, Wisconsin 
 

June 20, 2022  Communication Towers 
  33 81 00-3 

construction access and storage and installation of materials shall be considered the 
"Construction Area." 

PART 2 PRODUCTS 

2.1 TOWER STEEL 

A. Tower steel for each site has been pre-purchased by Owner from Sabre Industries.  
Member sizes and general configuration information for each tower have been provided 
in Section 00-31-00 Information Available to Bidders. 

B. Erection drawings for each tower will be provided to Contractor after contract award. 

2.2 TOWER FOUNDATIONS 

A. Tower foundation designs for each tower have been completed by Sabre Industries.  The 
foundations designs for each tower foundation have been provided in Section 00-31-00 
Information Available to Bidders. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions before starting work. 

3.2 PREPARATION 

A. Call Local Utility Line Information service at not less than three working days before 
performing Work.  Request underground utilities to be located and marked within and 
surrounding construction areas. 

B. Confirm that the Owner has a valid FAA construction permit, if applicable, before 
commencing construction.  Coordinate with Owner for notification to FAA concerning 
construction schedule.   

3.3 TOWER FOUNDATION 

A. Install tower foundation in accordance with tower manufacturer foundation design 
requirements and these specifications.  Concrete, rebar and other material testing and 
quality assurance items shall conform to the respective sections of these specifications. 

B. Ground foundation reinforcing steel per the drawings. 

C. Tower foundation excavations, rebar placement and grounding shall be inspected by the 
Engineer prior to concrete installation. 
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D. Anchor bolts shall be installed per design requirements including minimum thread 
protrusion. 

3.4 TOWER ERECTION 

A. Provide concrete compressive strength test results to the Engineer which indicate 
conformance with the design requirements prior to tower erection. 

B. Erect tower in accordance with tower manufacturer design requirements, industry stand 
best practices and these specifications. 

C. The tower shall be erected using bolted connections.  No field welding is allowed. 

D. All bolts shall have a minimum of two (2) threads protruding beyond the nut and torque 
tested to meets installation requirements.   

E. Install vertical transmission line ladders, antenna mounts, safety climb, air terminal and 
all other appurtenances in accordance with tower manufacturer design requirements and 
these specifications. 

F. Notify Owner within 24 hours of tower construction reaching full height so Owner can 
notify FAA regarding completed construction. 

3.5 CLIMBING LADDERS & SAFETY CLIMBS 

A. Install climbing ladders and safety climb devices in accordance with the manufacturers’ 
requirements at the location on the tower noted in the drawings. 

B. Confirm climbing harness is compatible with the provided system. 

3.6 ANTENNA MOUNTS 

A. Install antenna mounts in accordance with manufacturer requirements, plans and these 
specifications. 

3.7 ANTENNAS 

A. Install antennas in accordance with the plans and Section 33 83 00 - Antennas 

3.8 VERTICAL TRANSMISSION LINE LADDERS 

A. Place vertical transmission line ladders on the tower at the locations noted in the 
drawings. 

B. Attach line ladder to the tower at 20 foot maximum spacing or as required by the 
manufacturer using J-bolt connectors.  All coax and waveguide shall connect to 
transmission ladders with ¾-inch snap in hangers. 
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3.9 TRANSMISSION LINE ICE BRIDGE INSTALLATION 

A. Install self-supporting transmission line ice bridge(s) between tower and shelter coax port 
entries in accordance with the manufacturer requirements, drawings and these 
specifications. 

3.10 COAX AND WAVEGUIDE 

A. Install and test coax and waveguide between antennas and equipment building in 
accordance with the plans and Section 33 82 00 – Coax and Waveguides 

3.11 TOWER, ANTENNA AND WAVEGUIDE GROUNDING 

A. Ground tower, antennas and waveguide and install lightning protection systems in 
accordance with the plans and Section 33 79 00 – Tower Grounding and Lightning 
Protection. 

3.12 OBSTRUCTION LIGHTING 

A. Install tower lighting in accordance with the manufacturer’s recommendations, FAA 
requirements and these specifications. 

B. Wall mount lighting controller with equipment shelter at location noted in the drawings. 

C. Connect lighting controller to dedicated electric circuit. 

D. Route and install lighting cables and photocell as noted in the drawings. 

E. Route lighting cables up tower along vertical transmission line ladder.  Secure to lighting 
cable to vertical member of ladder using 2-3-4 tape method.   

F. Provide a minimum of three service loops of excess cable at each junction box and light 
fixture.  Secure service loops to underside of tower members using 2-3-4 tape method. 

G. Route lighting cable from vertical transmission line ladder to light fixtures at tower legs 
along bottom side of tower members.  Provide slack in cable to maintain clearance from 
tower member joints and other sharp edges.  Utilize 2-3-4 tape method to secure lighting 
cable to tower members. 

H.  Ensure top tower light extends above all antennas and appurtenances of 7/8-inch 
diameter or more when only one top tower light is provided.  

3.13 CORRECTION OF PUNCH LIST ITEMS 

A. Following tower erection and antenna and line installation, A/E will perform a tower 
climb and punch list inspection of installed items.  An inspection report will be issued 
with items to be addressed by Contractor.   
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B. Contractor shall promptly correct all deficient items and provide photos of each item 
prior to and after correction.  Photo documentation shall be sufficient and clear enough to 
allow the Owner and A/E to see that all items have been adequately addressed.  Photos 
shall be appropriately labeled to reference each punch list item being addressed. 

3.14 CLEAN UP 

A. The Contractor shall be responsible for cleanup of the site of all refuse associated with 
this Contract.  Contractor to remove all crates, reels and other refuse associated with the 
antennas and line shipping. 

END OF SECTION 
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SECTION 33 82 00 

COAX AND WAVEGUIDES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. The work under this section shall consist of providing all work, materials, labor, 

equipment, and supervision necessary to install coax and waveguides. 

B. Related Sections: 
1. Section 33 79 00 – Tower Grounding and Lightning Protection 
2. Section 33 81 00 – Communication Towers 
3. Section 33 83 23 – Antennas 

1.2 EQUIPMENT AND MATERIALS FURNISHED BY OTHERS 

A. All coax, waveguides and accessory items required for installation will be provided by 
the Radio Vendor (RACOM).  Contractor is responsible for installation. 

1.3 WORK BY OTHERS 

A. Radio Vendor (RACOM) will make final connection of prepared coax lines to radio 
equipment within the equipment shelter from the surge protection devices (SPDs) at the 
entry port. 

1.4 SUBMITTALS 

A. The Contractor shall provide a close‐out package that includes the following 
documentation: 
1. All documentation provided with the installed materials, including installation 

manuals and test data. 
2. Red line marked construction drawings of Radio Vendor (RACOM) pre-

approved variations to the design and As-Built installation. 
3. Line sweep waveforms shall be submitted in Adobe.pdf and native file format 

from the testing devices.  Sweeps test results to be supplied will be specified in 
the “Line Sweep Tracker document” provided by the Radio Vendor (RACOM). 

4. Photos of completed installation of all components. Including overview photos of 
each tower face from ground level. 

5. Written key for installed identification markings of each coax/waveguide. 

1.5 QUALIFICATIONS & CERTIFICATIONS 

A. Competent Climber:  All Installers of work under this section shall be properly trained 
and certified as a “Competent Climber” in accordance with the Fall Protection Code 
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(ANSI/ASSP Z359.1-2020) for the classification of work being performed.  Proof of 
certification for each installer shall be provided upon request.    

B. RF Awareness: All Installers of work under this section shall be properly trained in RF 
Awareness as outlined in FCC Bulletin OET-65 and required by OSHA 1926 Subpart D.  
Proof of training for each installer shall be provided upon request. 

C. Contractor installing work under this section shall be a company specializing in coax and 
waveguide installation on towers for microwave and land mobile radio (LMR) projects 
with a minimum of five (5) years of documented experience.  A minimum of (3) project 
references shall be provided upon request.     

1.6 QUALITY ASSURANCE 

A. All installed coax and waveguides shall be “Sweep” tested by Contractor upon 
installation. 

PART 2 PRODUCTS – Not Used 

PART 3 EXECUTION 

3.1 GENERAL 

A. Crews shall notify Radio Vendor (RACOM) at least two (2) days prior to performing 
work at each tower site.  Crews shall provide contact information for the on-site job 
foreman at each site. 

B. Contractor shall provide all labor and equipment to install, align and test the LMR 
antennas and microwave systems being installed. 

C. Contractor shall complete a Job Hazard Analysis prior commencing work at each site 
each day.  Records of completed analysis to be provided upon request. 

D. All components shall be installed per the Radio Vendor’s (RACOM) and manufacturer’s 
instructions. 

E. Proper cable preparation tools shall be utilized for all coax and elliptical waveguide 
connections. 
1. Eupen coax will be provided by the Radio Vendor (RACOM) for this project. 

F. Weather proofing of all connections and ground points shall be performed per the Radio 
Vendor’s (RACOM) and manufacturer’s specification. 

G. Coax and waveguides shall be clearly labeled on both ends and near entry port. Color 
coding shall be consistent at each site and noted on Record Documents. 
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H. Contractor shall perform line sweeps with industry standard Frequency Domain 
Reflectometry (FDR) technology devices. (Anritsu or equivalent). 
1. Test equipment shall have current calibration certification.  Certifications shall be 

available upon request. 
2. Test equipment shall be provided with functioning battery backup. 

I. All components shall be installed in the locations specified in the design documents. Any 
variations to the supplied design shall be pre-approved by the Radio Vendor (RACOM). 

J. Contractor is responsible for installing all supplied equipment (coax, waveguides, 
hangers, grounds, etc.), 

K. All work shall be performed using current industry best practices for LMR and 
microwave antenna systems. 

L. All grounding shall conform to Harris AE/LZT 123 4618 Rev F – Site Grounding and 
Lightning Protection Guidelines.  A download link to this document shall be provided on 
request. 

3.2 COAX AND WAVEGUIDE 

A. Install coax lines and waveguides from antennas and dishes mounted on tower to interior 
side of the coax entry port at equipment shelters in accordance with the manufacturer’s 
recommendations, drawings and these specifications.   

B. Connection of coax and waveguide to antennas and dishes shall be by the Contractor. 

C. All coax and waveguide runs shall be continuous from each antenna to equipment 
building.  No splicing of lines is allowed. 

D. Secure and adequately support coax and waveguides as necessary to prevent movement 
and contact with sharp edges of tower structure, mounts and other appurtenances. 

E. Clearly mark all lines at each end and near the exterior side of the entry port as directed 
by the Radio Vendor (RACOM). 

F. All lines shall route up the tower structure on vertical transmission line ladders utilizing 
appropriately sized snap-in style mounting clips and cushions.  Place lines on ladders in 
configuration shown on the drawings or otherwise directed by the Radio Vendor 
(RACOM).  

G. Install hoist grips and hoist grip hangers for each transmission line. 

H. Install ground kits on each transmission line at the locations identified in the drawings 
and grounding specifications.  All ground kits shall be properly weatherproofed. 

I. Route coax and waveguide along ice bridge hanger brackets.  Secure to ice bridge 
hangers with appropriately sized snap-in style mounting clips and cushions per 
manufacturers recommendations.   
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J. Provide drip loop in line at base of the tower and prior to entry into shelter coax entry 
port. 

K. Bends in coax and waveguide runs shall not exceed manufacturer’s specifications. 

L. Route lines through building coax entry port.  Install weather proof boots and cushions 
for each port opening on exterior. 

M. Install surge protection device on each line within the equipment building and terminate 
as directed by the Radio Vendor (RACOM).  Install ground leads from surge protection 
devices to interior Master Ground Bar or Trapeze system when present. 

N. Perform Quality Assurance “sweep tests” of all installed coax and waveguides.  Provide 
documented results.  

O. Any place where the factory galvanizing on tower steel, mounts, and or other items has 
been compromised and exposing bare metal must be coated with cold galvanizing 
compound. 

P. All work shall be subject to review and approval by the Engineer, Radio Vendor 
(RACOM), or third party to ensure quality in workmanship. 
1. A Punchlist List will be compiled outlining items not meeting quality or 

workmanship standards.   
2. Contractor shall promptly address, rework and correct Punch List items. 
3. Contractor shall provide photos documenting correction of Punch List items 

immediately prior to and after correction.  Photos to be tagged/identified and 
correlated to Punch List item #.   

3.3 CLEAN UP 

A. Each tower site shall be left clean and free of packing material and debris. Contractor is 
responsible for removal and disposal of all waste related to work. 

END OF SECTION 
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SECTION 33 83 00  

ANTENNAS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. The work under this section shall consist of providing all work, materials, labor, 

equipment, and supervision necessary to install antennas and microwave dishes. 

B. Related Sections: 
1. Section 33 79 00 – Tower Grounding and Lightning Protection 
2. Section 33 81 00 – Communication Towers 
3. Section 33 82 00 – Coax and Waveguides 

1.2 EQUIPMENT AND MATERIALS FURNISHED BY OTHERS 

A. All antennas, microwave dishes and accessory items required for installation will be 
provided by the Radio Vendor (RACOM).  Contractor is responsible for installation. 

1.3 WORK BY OTHERS 

A. None. 

1.4 SUBMITTALS 

A. The Contractor shall provide a close‐out package that includes the following 
documentation: 
1. All documentation provided with the installed materials, including installation 

manuals and test data. 
2. Red line marked construction drawings of Radio Vendor (RACOM) pre-

approved variations to the design and As-Built installation. 
3. Photos of completed installation of all components. Including overview photos of 

each tower face from ground level. 

1.5 QUALIFICATIONS & CERTIFICATIONS 

A. Competent Climber:  All Installers of work under this section shall be properly trained 
and certified as a “Competent Climber” in accordance with the Fall Protection Code 
(ANSI/ASSP Z359.1-2020) for the classification of work being performed.  Proof of 
certification for each installer shall be provided upon request.    

B. RF Awareness: All Installers of work under this section shall be properly trained in RF 
Awareness as outlined in FCC Bulletin OET-65 and required by OSHA 1926 Subpart D.  
Proof of training for each installer shall be provided upon request. 
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C. Contractor installing work under this section shall be a company specializing in antenna 
and microwave dish installation on towers for microwave and land mobile radio (LMR) 
projects with a minimum of five (5) years of documented experience.  A minimum of (3) 
project references shall be provided upon request. 

1.6 QUALITY ASSURANCE 

A. All installed antenna and microwave dish systems shall be “fine tune” adjusted and tested 
after radio system equipment installation.  Adjustments and tests will be performed with 
the Radio System Vendor (RACOM) personnel. 

PART 2 PRODUCTS – Not Used 

PART 3 EXECUTION 

3.1 GENERAL 

A. Crews shall notify Radio Vendor (RACOM) at least two (2) days prior to performing 
work at each tower site.  Crews shall provide contact information for the on-site job 
foreman at each site. 

B. Contractor shall provide all labor and equipment to install, align and test the LMR 
antennas and microwave systems being installed. 

C. Contractor shall complete a Job Hazard Analysis prior commencing work at each site 
each day.  Records of completed analysis to be provided upon request. 

D. All components shall be installed per the Radio Vendor’s (RACOM) and manufacturer’s 
instructions. 

E. All components shall be installed in the locations specified in the design documents. Any 
variations to the supplied design shall be pre-approved by the Radio Vendor (RACOM). 

F. Contractor is responsible for installing all supplied equipment (antennas, microwave 
dishes, TTAs, mounts, ice shields, etc.) 

G. All work shall be performed using current industry best practices for LMR and 
microwave antenna systems. 

H. All mounting and alignment bolts and nuts shall be properly tightened. The use of slip‐
jaw type plier such as channel‐locks is not allowed for tightening bolt and nuts. Only the 
proper size socket, wrench or worm screw type adjustable wrench is allowed. 

3.2 ANTENNAS & MICROWAVE DISHES 

A. Install all antennas and microwave dishes on tower mounts installed at elevations and 
orientation noted on the drawings or otherwise directed by the Radio Vendor (RACOM) 
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with required mounting hardware as required or recommended by the antenna 
manufacturer.   

B. Microwave dish installation shall include installation of remote site dishes when required. 

C. Install ice shields above microwave dishes, when required. 

D. Secure and properly brace each antenna and microwave dish.  Orient to azimuth and 
down tilt noted on the drawings or otherwise directed by the Radio Vendor (RACOM).  
All antennas, microwave dishes & mounts shall be installed true and plumb unless 
otherwise specified. 

E. Install coax and waveguides per Section 33 82 00 Coax and Waveguides. 

F. Connect coax and waveguide runs to each antenna and microwave dish with required 
jumpers and connectors.  Weatherproof each connection. 

G. Any place where the factory galvanizing on tower steel, mounts, and or other items has 
been compromised and exposing bare metal must be coated with cold galvanizing 
compound. 

H. Record as-built location of each installed item. 

I. Allow Radio Vendor (RACOM) sufficient time to install radio equipment. 

J. Re-mobilize to site to perform final alignment and fine tuning of antennas and microwave 
dishes at both send and receive locations.  Contractor shall furnish personnel for each end 
of microwave path under alignment.  Alignment shall be done once new equipment is 
installed and “online” at both locations and peaked up to the highest level.  Coordinate 
alignment procedures with Radio Vendor’s (RACOM) personnel. 

K. All work shall be subject to review and approval by the Engineer, Radio Vendor 
(RACOM), or third party to ensure quality in workmanship. 

L. A Punchlist List will be compiled outlining items not meeting quality or workmanship 
standards.  Contractor shall promptly address, rework and correct Punch List items. 

3.3 CLEAN UP 

A. Each tower site shall be left clean and free of packing material and debris. Contractor is 
responsible for removal and disposal of all waste related to work. 

END OF SECTION 
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