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Revised August 12, 2005 
ADVERTISEMENT FOR BIDS 

 
City of Luxora   
P.O. Box 250  
Luxora, Arkansas 72358  
 

 Separate sealed BIDS for the construction of the Water System Improvements, Contract 

1 – Water Distribution System Replacement to include the installation of approximately 27,439-

L.F. of 6” PVC water line, 8,663-L.F. of 4” PVC water line, 18,401-L.F. of 2” PVC water line, and 

all other necessary appurtenances, will be received by the Honorable Lee Brown at the Luxora 

City Hall, 204 North Main, Luxora, Arkansas 72358 until 10:00 AM (local time), on Wednesday, 

March 13, 2024, and then at said office publicly opened and read aloud. 
 
 The CONTRACT DOCUMENTS may be examined at the following locations: 

Engineer: Civil Engineering Associates, LLC, 1500 East Washington Avenue, Suite C, 

Jonesboro, Arkansas 72401 by appointment only. Appointments may be 

scheduled by calling (870) 972-5316 or by email to jselig@ce-associates.biz; or, 

Owner:  City of Luxora, 204 North Main, Luxora, Arkansas 72358 by appointment only. 
 

 Hardcopies of the CONTRACT DOCUMENTS may be obtained at the office of Civil 

Engineering Associates, LLC, upon a non-refundable payment of $200.00 for each set. Bidding 

information can be downloaded at www.questcdn.com. Reference QuestCDN project number 

8999217 for a non-refundable charge of $30.00. Contact QuestCDN Customer Support at 952-

233-1632 or info@questcdn.com for assistance in membership registration, downloading digital 

project information, and vBid online bid submittal. Project bid documents must be downloaded 

from QuestCDN, which will add your company to the Planholders List and allow access to vBid 

online bidding for the submittal of your bid. Online submittal of bids will be accepted for an 

additional non-refundable charge of $30.00. Neither Owner nor Engineer will be responsible for 

full or partial sets of Bidding Documents, including Addenda if any, obtained from sources other 

than the Engineer or QuestCDN. 
 
 
 February 25, 2024                     Lee Brown    

DATE              MAYOR 

mailto:jselig@ce-associates.biz
http://www.questcdn.com/
mailto:info@questcdn.com


Revised August 12, 2005 

INFORMATION FOR BIDDERS 
 
 

BIDS will be received by the CITY OF LUXORA (herein called the "OWNER") at the 

LUXORA CITY HALL, located at 204 North Main, Luxora, Arkansas 72358 until 10:00 AM (local 

time) on  Wednesday, March 13 , 2024 and then at said office publicly opened and read aloud. 

 Each BID must be submitted in a sealed envelope, addressed to Mayor Lee Brown at the 

Luxora City Hall, 204 North Main, Clarendon, Arkansas 72358. 

 Each sealed envelope containing a BID must be plainly marked on the outside as BID for 

CITY OF LUXORA WATER SYSTEM IMPROVEMENTS, CONTRACT 1 – WATER DISTRIBUTION 

SYSTEM REPLACEMENT and the envelope should bear on the outside the BIDDER'S name, 

address, and license number if applicable, and the name of the project for which the BID is 

submitted. If forwarded by mail, the sealed envelope containing the BID must be enclosed in 

another envelope addressed to the OWNER at P.O. Box 250, Luxora, Arkansas 72358. 
 
 All BIDS must be made on the required BID form. All blank spaces for BID prices must be 
filled in, in ink or typewritten, and the BID form must be fully completed and executed when 
submitted. Only one copy of the BID form is required. 
 
 The OWNER may waive any informalities or minor defects or reject any and all BIDS. Any 
BID may be withdrawn prior to the above scheduled time for the opening of BIDS or authorized 
postponement thereof. Any BID received after the time and date specified shall not be 
considered. No BIDDER may withdraw a BID within 60 days after the actual date of the opening 
thereof. Should there be reasons why the contract cannot be awarded within the specified 
period, the time may be extended by mutual agreement between the OWNER and the BIDDER. 
 
 BIDDERS must satisfy themselves of the accuracy of the estimated quantities in the BID 
schedule by examination of the site and a review of the drawings and specifications including 
ADDENDA. After BIDS have been submitted, the BIDDER shall not assert that there was a 
misunderstanding concerning the quantities of WORK or of the nature of the WORK to be done. 
 
 The OWNER shall provide to BIDDERS prior to BIDDING, all information which is 
pertinent to, and delineates and describes, the land owned and rights-of-way acquired or to be 
acquired. 
 
 The CONTRACT DOCUMENTS contain the provisions required for the construction of the 
PROJECT. Information obtained from an officer, agent, or employee of the OWNER or any other 
person shall not affect the risks or obligations assumed by the CONTRACTOR or relieve the 
contractor from fulfilling any of the conditions of the contract. 
 



 Each BID must be accompanied by a Bid bond payable to the OWNER for five percent of 
the total amount of the BID. As soon as the BID prices have been compared, the OWNER will 
return the BONDS of all except the three lowest responsible BIDDERS. When the Agreement is 
executed the bonds of the two remaining unsuccessful BIDDERS will be returned. The BID BOND 
of the successful BIDDER will be retained until the payment BOND and performance BOND have 
been executed and approved, after which it will be returned. A certified check may be used in 
lieu of a BID BOND. 
 
 A performance BOND and a payment BOND each in the amount of 100 percent of the 
CONTRACT PRICE, with a corporate surety approved by the OWNER, will be required for the 
faithful performance of the contract. 
 
 Attorneys-in-fact who sign BID BONDS or payment BONDS and performance BONDS 
must file with each BOND a certified and effective dated copy of their power of attorney. 
 
 The party to whom the contract is awarded will be required to execute the Agreement, 
and obtain the performance BOND and payment BOND within ten (10) calendar days from the 
date when NOTICE OF AWARD is delivered to the BIDDER. The NOTICE OF AWARD shall be 
accompanied by the necessary Agreement and BOND forms. In case of failure of the BIDDER to 
execute the Agreement, the OWNER may consider the BIDDER in default, in which case the BID 
BOND accompanying the proposal shall become the property of the OWNER. 
 
 Successful bidder must comply with the requirements of Arkansas Code  
Ann. §17-25-401-409 (1995) in accordance with the procedures established by the Contractors 
Licensing Board (Reference Clause 19.2 of the General Conditions). 
 
 Successful bidder must comply with the requirements of Act 291 of 1993 concerning 
trenches or other excavations 5 feet deep or more in accordance with OSHA standards. 
 
 The OWNER within ten (10) days of receipt of acceptable performance BOND, payment 
BOND and Agreement signed by the party to whom the Agreement was awarded shall sign the 
Agreement and return to such party an executed duplicate of the Agreement. Should the 
OWNER not execute the Agreement within such period, the BIDDER may by WRITTEN NOTICE 
withdraw the signed Agreement. Such notice of withdrawal shall be effective upon receipt of 
the notice by the OWNER. 
 
 The NOTICE TO PROCEED shall be issued within ten (10) days of the execution of the 
Agreement by the OWNER. Should there be reasons why the NOTICE TO PROCEED cannot be 
issued within such period, the time may be extended by mutual agreement between the 
OWNER AND CONTRACTOR. If the NOTICE TO PROCEED has not been issued within the ten (10) 
day period or within the period mutually agreed upon, the CONTRACTOR may terminate the 
Agreement without further liability on the part of either party. 
 
 The BIDDER must present satisfactory evidence that he has been regularly engaged in 
the type of work BID upon, giving the length of time so engaged, and that he is fully prepared 
with the necessary capital, material, machinery, and expert workmen to perform the contract. 
 



 The attention of prospective BIDDERS is directed to Act 150 of the 1965 Acts of 
Arkansas, being an "Act Regulating the Practice of Contracting in the State of Arkansas". When 
the project presented for BID is financed in whole or in part with State funds and is estimated 
to cost $20,000.00 or more, the prospective BIDDER must show evidence of license with the 
"Contractor's Licensing Board" for the State of Arkansas before a proposal form will be 
furnished. 
 
 The OWNER may make such investigations as deemed necessary to determine the 
ability of the BIDDER to perform the WORK, and the BIDDER shall furnish to the OWNER all such 
information and data for this purpose as the OWNER may request. The OWNER reserves the 
right to reject any BID if the evidence submitted by, or investigation of, such BIDDER fails to 
satisfy the OWNER that such BIDDER is properly qualified to carry out the obligations of the 
Agreement and to complete the WORK contemplated therein. 
 
 A conditional or qualified BID will not be accepted. 
 
 Award will be made to the lowest responsible BIDDER. 
 
 All applicable laws, ordinances and the rules and regulations of all authorities having 
jurisdiction over construction of the PROJECT shall apply to the contract throughout. 
 
 Each BIDDER is responsible for inspecting the site and for reading and being thoroughly 
familiar with the CONTRACT DOCUMENTS. The failure or omission of any BIDDER to do any of 
the foregoing shall in no way relieve any BIDDER from any obligation in respect to its BID. 
 
 Further, the BIDDER agrees to abide by the requirements set forth in the 
SUPPLEMENTAL GENERAL CONDITIONS. 
 
 The low BIDDER shall supply the names and addresses of major material SUPPLIERS and 
SUBCONTRACTORS when required to do so by the OWNER. 
 

 Inspection trips for prospective BIDDERS will be scheduled by appointment only.  

BIDDERS shall contact the Office of the Engineer to schedule an appointment for inspection of 

the project facilities. 

 

 The ENGINEER is Civil Engineering Associates, LLC (John S. Selig, P.E.). 

 The ENGINEER'S address is: 1500 East Washington, Suite C, Jonesboro, Arkansas 72401. 
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STATEMENT OF QUALIFICATIONS:          
              Bidder 
 
              
            Address 
 
Similar Projects Completed by Bidder: 
 
1. NAME OF PROJECT:             
 
 OWNER:        CONTACT #:         
 
 ENGINEER:        CONTACT #:         
 

DATE STARTED:       DATE COMPLETED:        
 

 DESCRIPTION OF WORK:            
 
              
 

VALUE OF CONTRACT:              
 

2. NAME OF PROJECT:             
 
 OWNER:        CONTACT #:         
 
 ENGINEER:        CONTACT #:         
 

DATE STARTED:       DATE COMPLETED:        
 

 DESCRIPTION OF WORK:            
 
              
 

VALUE OF CONTRACT:              
 

3. NAME OF PROJECT:             
 
 OWNER:        CONTACT #:         
 
 ENGINEER:        CONTACT #:         
 

DATE STARTED:       DATE COMPLETED:        
 

 DESCRIPTION OF WORK:            
 
              
 

VALUE OF CONTRACT:              
 

4. OTHER PROJECT REFERENCES:            
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BID 
 
 

Proposal of ________________________________________ (hereinafter called "BIDDER"), organized 

and existing under the laws of the State of ________________________________ doing business as 

________________________________*. To the City of Luxora, Arkansas (hereinafter called 

"OWNER"). 
 

 In compliance with your Advertisement for Bids, BIDDER hereby proposes to perform all WORK 

for the construction of Water System Improvements, Contract 1 – Water Distribution System 

Replacement in strict accordance with the CONTRACT DOCUMENTS, within the time set forth therein, 

and at the prices stated below. 

 By submission of this BID, each BIDDER certifies, and in the case of a joint BID each party 

thereto certifies as to its own organization, that this BID has been arrived at independently, without 

consultation, communication, or agreement as to any matter relating to this BID with any other 

BIDDER or with any competitor. 

 BIDDER hereby agrees to commence WORK under this contract on or before a date to be 

specified in the NOTICE TO PROCEED and to fully complete the PROJECT within  Thre Hundred (300)  

consecutive calendar days thereafter. BIDDER further agrees to pay as liquidated damages, the sum of 

Six Hundred Dollars ($ 600.00) for each consecutive calendar day thereafter as provided in Section 15 

of the General Conditions. 

 BIDDER acknowledges receipt of the following ADDENDUM: 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

 

 

 

* Insert "a corporation", "a partnership", or "an individual" as applicable. 



 

 BIDDER agrees to perform all the work described in the CONTRACT DOCUMENTS for the 
following unit prices or lump sum: 
 

BID SCHEDULE 
 

     NOTE:  BIDS shall include sales tax and all other applicable taxes and fees. 
 

ITEM QTY UNIT DESCRIPTION  UNIT PRICE  TOTAL PRICE 

1 27,439 LF 6" SDR-21, Class 200, PVC $  $  

2 8,663 LF 4" SDR-21, Class 200, PVC $  $  

3 18,401 LF 2" SDR-21, Class 200, PVC $  $  

4 225 LF 12” Steel Encasement Bore w/6” 
PVC Carrier Pipe $  $  

5 270 LF 8” Steel Encasement Bore w/4” 
PVC Carrier Pipe $  $  

6 34 EA 6” Gate Valve w/Valve Box $  $  

7 25 EA 4” Gate Valve w/Valve Box $  $  

8 29 EA 2” Gate Valve w/Valve Box $  $  

9 43 EA Standard Fire Hydrant Assembly $  $  

10 4 EA Standard Pony Hydrant Assembly $  $  

11 16 EA Standard Blow-Off Assembly $  $  

12 196 EA Same Side Service Connections $  $  

13 166 EA Opposite Side Service Connections $  $  

14 1 EA Tie-In to Existing 6” Water Line $  $  

15 1 LS Asphalt Surface Repair $ XXXXXXX $  

16 1 LS Concrete Surface Repair $ XXXXXXX $  

17 1 LS Gravel Surface Repair $ XXXXXXX   

18 1 LS Testing & Disinfection $ XXXXXXX   

19 1 LS Site Restoration & Cleanup $ XXXXXXX   

20 1 LS Maintenance of Traffic $ XXXXXXX   

21 1 LS Mobilization, Bonds, & Insurance (5% max) $ XXXXXXX $  
 
 
 
 TOTAL BID:  ($    ) 
 
  DOLLARS & CENTS 
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  Respectfully submitted: 
 
 
             
   Signature                    
             

Address 
 
             
   Title                          Date 
 
             
  License Number (if applicable) 

SEAL - (if BID is by a Corporation) 
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BID BOND 
 
 

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

_____________________________________________________________, as Principal, and 

______________________________________________ as Surety, are hereby held and firmly 

bound unto ________________________________________, as OWNER in the penal sum of 

________________________________________________________ for the payment of which, 

well and truly to be made, we hereby jointly and severally bind ourselves, successors and 

assigns. 

Signed, this __________________ day of ____________________, 20______.  The Condition of 

the above obligation is such that whereas the Principal has submitted to 

____________________________________________ a certain BID, attached hereto and 

hereby made a part hereof to enter into a contract in writing, for the  Water System 

Improvements, Contract 1 – Water Distribution System Replacement     

              
 
NOW, THEREFORE, 
 
 (a)  If said BID shall be rejected, or 

(b)  If said BID shall be accepted and the Principal shall execute and deliver a 

contract in the Form of Contract attachment hereto (properly completed in 

accordance with said BID) and shall furnish a BOND for faithful performance of 

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

materials in connection therewith, and shall in all other respects perform the 

agreement created by the acceptance of said BID, then this obligation shall be 

void, otherwise the same shall remain in force and effect; it being expressly 

understood and agreed that the liability of the Surety for any and all claims 

hereunder shall, in no event, exceed the penal amount of this obligation as 

herein stated. 



 The Surety, for value received, hereby stipulates and agrees that the obligations of said 
Surety and its BOND shall be in no way impaired or affected by any extension of the time within 
which the OWNER may accept such BID; and said Surety does hereby waive notice of any such 
extension. 
 
IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, 
and such of them as are corporations have caused their corporate seals to be hereto affixed 
and these presents to be signed by their proper officers, the day and year first set forth above. 
 
 
 
 
 
 
 
____________________________________ 
    Principal 
 
 
 
 
____________________________________ 
    Surety 
 
 
By:_________________________________ 
 
 
 
 
 
IMPORTANT - Surety companies executing BONDS must appear on the Treasury Department's 
most current list (Circular 570 as amended) and be authorized in accordance with Section 22 of 
the General Conditions to transact business in the State of Arkansas. 
 



 
 
 
 
 
 
 
 

PART   II 
 

CONTRACT   FORMS 
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AGREEMENT 
 
 

 THIS AGREEMENT, made this       day of             , 20     , by and 

between the City of Luxora, hereinafter called "OWNER" and [CONTRACTOR] doing business as 

(an individual,) or (a partnership,) or (a corporation) hereinafter called "CONTRACTOR". 

WITNESSETH:  That for and in consideration of the payments and agreements herein after 

mentioned: 
 

1. The CONTRACTOR will commence and complete the construction of Water 

System Improvements, Contract 1 – Water Distribution System Replacement 

hereinafter called PROJECT. 

2. The CONTRACTOR will furnish all of the materials, supplies, tools, equipment, 

labor and other services necessary for the construction and completion of the 

PROJECT described herein. 

3. The CONTRACTOR will commence the work required by the CONTRACT 

DOCUMENTS within Ten (10) calendar days after the date of the NOTICE TO 

PROCEED and will complete the same within Three Hundred (300) consecutive 

calendar days unless the period for completion is extended otherwise by the 

CONTRACT DOCUMENTS. 

4. The CONTRACTOR agrees to perform all of the WORK described in the 

CONTRACT DOCUMENTS and comply with the terms therein for the sum of 

$                or as shown in the BID schedule. 

5. The term "CONTRACT DOCUMENTS" means and includes the following: 

 (A) ADVERTISEMENT FOR BIDS 

 (B) INFORMATION FOR BIDDERS 

 (C) BID 

 (D) BID BOND 



  (E) AGREEMENT 

  (F) GENERAL CONDITIONS 

  (G) SUPPLEMENTAL GENERAL CONDITIONS 

  (H) PAYMENT BOND 

  (I) PERFORMANCE BOND 

  (J) NOTICE OF AWARD 

  (K) NOTICE TO PROCEED 

  (L) CHANGE ORDER 

 (M) DRAWINGS prepared by Civil Engineering Associates, LLC numbered 1 

through 32, and dated June 2023. 

 (N) SPECIFICATIONS prepared or issued by Civil Engineering Associates, LLC, 

dated December 2023. 

  O) ADDENDA: 

   No. ___________ dated _________________, 20 _________ 

   No. ___________ dated _________________, 20 _________ 

   No. ___________ dated _________________, 20 _________ 

   No. ___________ dated _________________, 20 _________ 

   No. ___________ dated _________________, 20 _________ 

   No. ___________ dated _________________, 20 _________ 

6. The OWNER will pay to the CONTRACTOR in the manner and at such times as set 

forth in the General Conditions such amounts as required by the CONTRACT 

DOCUMENTS. 

7. This Agreement shall be binding upon all parties hereto and their respective 

heirs, executors, administrators, successors, and assigns. 

8. This contract shall not be effective unless and until approved by the Director of 

the Arkansas Natural Resources Commission. 
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IN WITNESS WHEREOF, the parties hereto have executed or caused to be executed by their duly 

authorized official, this Agreement in Seven (7) copies each of which shall be deemed an 

original on the date first above written. 

 

      OWNER:           City of Luxora    

      By:         

      Name:              Lee Brown       
         (Please type) 

      Title:          Mayor    

 

(SEAL) 

ATTEST:       

Name:        
                 (Please type) 

Title:        

 

      CONTRACTOR:       

      By:         

      Name:         
         (Please type) 

      Address:        

                 

      Employer Identification 
      Number:        

(SEAL) 

ATTEST:       

Name:        
                 (Please type) 

Title:        
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PERFORMANCE   BOND 
 
KNOW ALL MEN BY THESE PRESENTS: that 
 
_____________________________________ 
_____________________________________ 
_____________________________________ 
 
a                                          ,  hereinafter called Principal, and 
               (Corporation, Partnership, or Individual) 
 
______________________________________ 
______________________________________ 
______________________________________ 
 
hereinafter called Surety, are held and firmly bound unto  
 
_____________________________________ 
_____________________________________ 
_____________________________________ 
  
 
hereinafter called OWNER, in the penal sum of                                                                             
 
              

              
 
in lawful money of the United States, for the payment of which sum well and truly to be made, we bind 
ourselves, successors, and assigns, jointly and severally, firmly by these presents. 
 
THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain contract 
with the OWNER, dated the                 day of ______________________, 2024, a copy of which is hereto 
attached and made a part hereof for the construction of: 
 

Water System Improvements, Contract 1 – Water Distribution System Replacement 
 
NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the undertakings, 
covenants, terms, conditions, and agreements of said contract during the original term thereof, and any 
extensions thereof which may be granted by the OWNER, with or without notice to the Surety and 
during the one year guaranty period, and if he shall satisfy all claims and demands incurred under such 
contract, and shall fully indemnify and save harmless the OWNER form all costs and damages which it 
may suffer by reason of failure to do so, and shall reimburse and repay the OWNER all outlay and 
expense which the OWNER may incur in making good any default, then this obligation shall be void; 
otherwise to remain in full force and effect. 
 
PROVIDED, FURTHER, that the said surety, for value received hereby stipulates and agrees that no 
change, extension of time, alteration or addition to the terms of the contract or to WORK to be 
performed thereunder or the SPECIFICATIONS accompanying the same shall in any wise affect its 
obligation on the BOND, and it does hereby waive notice of any such change, extension of time, 
alteration or addition to the terms of the contract or to the WORK or to the SPECIFICATIONS. 
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PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall abridge 
the right of any beneficiary hereunder, whose claim may be unsatisfied. 
 
IN WITNESS WHEREOF, this instrument is executed in       Seven (7)        counterparts, each  one of which 
 
shall be deemed an original, this the _______ day of ________________, 2024. 
 
ATTEST:   
 
 
______________________________________     (SEAL)  
(Principal)  
 
By ___________________________________________ 
 
 
______________________________________________ 
(Witness as to Principal)                                                                      
 
______________________________________________ 
______________________________________________ 
______________________________________________ 
(Address) 
 
    
ATTEST:  
 
 
_______________________________________    (SEAL)  
(Surety) 
 
By ___________________________________________ 
       (Attorney-in-Fact) 
 
 
______________________________________________ 
(Witness as to Surety)                                                                      
 
______________________________________________ 
______________________________________________ 
______________________________________________ 
(Address) 
 
 
NOTE:    Date of BOND must not be prior to date of Contract. 

  If CONTRACTOR is Partnership, all partners should execute BOND. 
 
IMPORTANT:  Surety companies executing BONDS must appear on the Treasury Department's most current list 
(Circular 570 as amended) and be authorized to transact business in the state where the PROJECT is located. 
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PAYMENT   BOND 

 
KNOW ALL MEN BY THESE PRESENTS: that 
 
______________________________________ 
______________________________________ 
______________________________________ 
 
a                                         ,      hereinafter called Principal, and 
               (Corporation, Partnership, or Individual) 
 
______________________________________ 
______________________________________ 
______________________________________ 
 
hereinafter called Surety, are held and firmly bound unto  
 
 ______________________________________ 
______________________________________ 
______________________________________ 
 
 
hereinafter called OWNER, in the penal sum of  
 
              

              
 
in lawful money of the United States, for the payment of which sum well and truly to be made, we bind 
ourselves, successors, and assigns, jointly and severally, firmly by these presents. 
 
THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain contract 
with the OWNER, dated the                 day of                                              , 2024, a copy of which is hereto 
attached and made a part hereof for the construction of: 
 

Water System Improvements, Contract 1 – Water Distribution System Replacement 
 
NOW, THEREFORE, if the Principal shall promptly make payment to all persons, firms, 
SUBCONTRACTORS, and corporations furnishing materials for or performing labor in the prosecution of 
the WORK provided for in such contract, and any authorized extension or modification thereof, including 
all amounts due for materials, lubricants, oil, gasoline, coal and coke, repairs on machinery, equipment 
and tools, consumed or used in connection with the construction of such WORK, and all insurance 
premiums on said WORK, and for all labor, performed in such WORK whether by SUBCONTRACTOR or 
otherwise, then this obligation shall be void; otherwise to remain in full force and effect. 
 
PROVIDED, FURTHER, that the said surety, for value received hereby stipulates and agrees that no 
change, extension of time, alteration or addition to the terms of the contract or to WORK to be 
performed thereunder or the SPECIFICATIONS accompanying the same shall in any wise affect its 
obligation on the BOND, and it does hereby waive notice of any such change, extension of time, 
alteration or addition to the terms of the contract or to the WORK or to the SPECIFICATIONS. PROVIDED, 
FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall abridge the right of 
any beneficiary hereunder, whose claim may be unsatisfied. 
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IN WITNESS WHEREOF, this instrument is executed in   Seven (7)        counterparts, each one of which  
 
shall be deemed an original, this the                  day of                       __         , 2024. 
 
ATTEST:    
 
 
                                                          _________      (SEAL) 
(Principal)  
 
By ___________________________________________ 
 
 
______________________________________________ 
(Witness as to Principal)  
 
______________________________________________ 
______________________________________________ 
______________________________________________ 
(Address) 
 
 
ATTEST:   
 
 
                                                          _________      (SEAL)  
(Surety) 
 
By ___________________________________________ 
       (Attorney-in-Fact) 
 
 
______________________________________________ 
(Witness as to Surety)                                                                      
 
______________________________________________ 
______________________________________________ 
______________________________________________ 
(Address) 
 
 
NOTE:    Date of BOND must not be prior to date of Contract. 

  If CONTRACTOR is Partnership, all partners should execute BOND. 
 

IMPORTANT:  Surety companies executing BONDS must appear on the Treasury Department's most current list 
(Circular 570 as amended) and be authorized to transact business in the state where the PROJECT is located. 
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NOTICE OF AWARD 
 
TO:   

   

   

PROJECT Description: Luxora Water System Improvements, Contract 1 – Water  Distribution System  

Replacement    
 
 The OWNER considered the BID submitted by you for the above-described WORK in response to 
its Advertisement for Bids, dated   , and Information for Bidders. 
 
 You are hereby notified that your BID has been accepted for items in the amount of $              . 
 
 You are required by the Information for Bidders to execute the Agreement and furnish the 
required CONTRACTOR's Performance BOND, Payment BOND and certificates of insurance within ten 
(10) calendar days from the date of this Notice to you. 
 
 If you fail to execute said Agreement and to furnish said BONDS within ten (10) days from the 
date of this Notice, said OWNER will be entitled to consider all your rights arising out of the OWNER's 
acceptance of your BID as abandoned and as a forfeiture of your BID BOND. The OWNER will be entitled 
to such other rights as may be granted by law. 
 
 You are required to return an acknowledged copy of this NOTICE OF AWARD to the OWNER. 

 Dated this   day of    , 20 . 

 Owner:  City of Luxora, Arkansas  

       By _________________________________ 

 Title:  Mayor  

ACCEPTANCE OF NOTICE 

 Receipt of the above NOTICE OF AWARD is hereby acknowledged by ______________ 

______________________________________________________________________________ 

this the _______________________ day of _____________________________, 20__________. 

By  ___________________________ 

Title __________________________ 



 
 
 
 

NOTICE TO PROCEED 
 
 

TO:          DATE:                    
       
       
 
 
PROJECT Description: City of Luxora, Arkansas 

Water System Improvements, Contract 1 – Water Distribution System 
Replacement   

   Mississippi County, Arkansas 
 
 You are hereby notified to commence WORK in accordance with the Contract  

dated              on or before              and you are to complete the WORK 

within Three Hundred (300) consecutive calendar days thereafter. The date of completion of all WORK is 

therefore             . 

 

 
           CITY OF LUXORA, ARKANSAS 
                   Owner 
 
       By:         
 
       Title:  Mayor      
 
 

ACCEPTANCE OF NOTICE 
 

 
Receipt of the above NOTICE OF AWARD is hereby acknowledged by 

 
 ______________________ this the _____ day of ______________________, 20 . 
 
 
By _____________________________ 
 
Title ____________________________ 



APPROVAL  
of 

CONTRACT 
 

 

Approved as to form and content and without liability for any payments thereunder, the 

Arkansas Natural Resources Commission hereby concurs in the Award of this contract to 

____________________ of ___________, ___________.  The Contract will address 

____________________________________________________________________________ in 

_______________, Arkansas.  Work includes but is not limited to: 

______________________________________________________________________________

_________________________.  The base bid amount for construction of the improvements is 

$_____________________________. 

 

 

ARKANSAS NATURAL RESOURCES COMMISSION 
 

By:               
__________________________ 

Chris Colclasure, 
Executive Director 

 
__________________________ 

Date 



Revised 10/28/13 

CERTIFICATE 
of 

OWNER'S ATTORNEY 
 

I, the undersigned, _______________________________________________, the duly 

authorized and acting legal representative of ____________________________________ 

_________________________________, do hereby certify as follows: 

 

I have examined the attached contract(s), insurance, and performance and payment bond(s), 

and I am of the opinion that each of the aforesaid agreements, once validly executed, 

constitutes a valid and legally binding obligation upon the parties executing the same in 

accordance with terms, conditions, and provisions thereof. 
 

Name:  

Date:  
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CERTIFICATE   OF   INSURANCE 

 
TO:        Date_______________________ 
 
______________________________________ Project No. _________________ 
  Owner 
 
______________________________________ Type of Project______________ 
  Address 
 
 
THIS IS TO CERTIFY THAT 
 
______________________________________________________________________ 
   (Name and address of insured) 
 

is at the date of this certificate, insured by this Company with respect to the business operations 

hereinafter described, for the types of Insurance and in accordance with the provisions of the standard 

policies used by this Company, and further hereinafter described.  Exceptions to standard policy noted 

on reverse side hereof. 
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TYPE   OF   INSURANCE 
 
 
 

________________________________________________________________________ 
  |   |  |  | 

   |Policy No.  |Effective |Expires |Limits of Liability 
_______________ |______________ |_________ |_________ |_______________________ 
   |   |  |  | 
Workmen's  |   |  |  | 
Compensation  |   |  |  |      
_______________ |______________ |_________ |_________ |____________________ __ 
   |   |  |  | 

 |   |  |  |1 Person    $     
Public Liability  |   |  |  |1 Accident  $     
_______________ |______________ |_________ |_________ |_______________________ 
   |   |  |  | 
Contingent  |   |  |  |1 Person    $     
Liability   |   |  |  |1 Accident  $     
_______________ |______________ |_________ |_________ |_______________________ 
   |   |  |  | 
Property Damage |   |  |  | 
_______________ |______________ |_________ |_________ |_______________________ 
   |   |  |  | 
Builder`s Risk  |   |  |  | 
_______________ |______________ |_________ |_________ |_______________________ 
   |   |  |  | 
Automobile  |   |  |  | 
_______________ |______________ |_________ |_________ |_______________________ 
   |   |  |  | 
Other   |   |  |  | 
_________ _ |   |  |  |_______ ____________ 
 
 
The foregoing Policies (do) (do not) cover all sub-contractors. 
 
Locations Covered: ________________________________________________________________ 
 
Descriptions of Operations Covered: ___________________________________________________ 
 



I-3 

The above policies either in the body thereof or by appropriate endorsement provide that they 

may not be changed or cancelled by the insurer in less than five days after the insured has received 

written notice of such change or cancellation. 
 

 Where applicable local laws or regulations require more than five days actual notice of change 

or cancellation to the assured, the above policies contain such special requirements, either in the body 

thereof or by appropriate endorsement thereto attached. 
 
 
 
      ___________________________________________ 
        (Name of Insurer) 
 
 
 
      By ________________________________________ 
 
 
 
      Title _______________________________________ 
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CONTRACTOR’S AFFIDAVIT 
 

STATE OF      
 
COUNTY OF      
 
 
 THE UNDERSIGNED, being duly sworn on oath, deposes and says that He(SHE) is 
___________________________ of  _________________________, 
 
the Contractor for __________________________________________ work, designated as 
Project ______________________________________________, situated at    
                , and Owned by    
           , and that all parties who have furnished labor, 
material, or both or any other items to the undersigned for use on the said work and all parties 
having contracts or sub-contracts with the undersigned for specific portions of said work have 
been paid in full with the following exceptions: 
             
             
 
 THE UNDERSIGNED states that there are no other contracts or obligations outstanding 
which were used in completing this project. 
 
 THE UNDERSIGNED further states that upon payment of the subject final invoice, the 
Contractor hereby waives all liens and claims against the Owner, its premises, property, and 
lender and discharges the Owner of any further obligation under this Contract. 
 
 THE UNDERSIGNED makes this affidavit for the purpose of procuring from the Owner a 
final payment upon this Contract for all work completed in accordance with the plans and 
specifications of the Owner. 
 
 Signed this  ______ day of  _______________, __________. 
 
       BY:       
 
       TITLE:       
 
 
Subscribed and Sworn before me this ______ day of ____________________, __________. 
 
     
 NOTARY PUBLIC 
 
MY COMMISSION EXPIRES ON THE ______ DAY OF ____________________, __________. 



 
 
 
 
 
 
 
 

PART   III 
 

CONDITIONS   OF   THE   CONTRACT 
 
 
 
 
 
 
 
 
 
 



Revised August 12, 2005 

GENERAL CONDITIONS 
 
 
1. Definitions      17. Subsurface Conditions 
2. Additional Instructions &    18. Suspension of Work, 
 Detail Drawings      Termination & Delay 
3. Schedules, Reports & Records   19. Payment to Contractor 
4. Drawings &  Specifications    20. Acceptance of Final 
5. Shop Drawings      Payment as Release 
6. Materials, Services &     21. Insurance 
 Facilities 
7. Inspection & Testing     22. Contract Security 
8. Substitutions      23. Assignments 
9. Patents       24. Indemnification 
10. Surveys, Permits, Regulations    25. Separate Contracts 
11. Protection of Work, Property,   26. Subcontracting 
 Persons 
12. Supervision by Contractor    27. Engineer's Authority 
13. Changes in the Work     28. Land & Rights-of-Way 
14. Changes in Contract Price    29. Guarantee 
15. Time for Completion &    30. Arbitration by Mutual 
 Liquidated Damages      Agreement 
16. Correction of Work     31. Taxes 
 
 
1. DEFINITIONS 
 
1.1 Wherever used in the CONTRACT DOCUMENTS, the following terms shall have the 

meanings indicated and shall be applicable to both the singular and plural thereof: 
 
1.2 ADDENDA - Written or graphic instruments issued prior to the execution of the 

Agreement which modify or interpret the CONTRACT DOCUMENTS, DRAWINGS and 
SPECIFICATIONS, by additions, deletions, clarifications, or corrections. 

 
1.3 BID - The offer or proposal of the BIDDER submitted on the prescribed form setting 

forth the prices for the WORK to be performed. 
 
1.4 BIDDER - Any person, firm or corporation submitting a BID for the WORK. 
 
1.5 BONDS - Bid, Performance, and Payment Bonds and other instruments of surety, 

furnished by the CONTRACTOR and the CONTRACTOR'S surety in accordance with the 
CONTRACT DOCUMENTS. 

 
1.6 CHANGE ORDER - A written order to the CONTRACTOR authorizing an addition, 

deletion, or revision in the WORK within the general scope of the CONTRACT 
DOCUMENTS, or authorizing an adjustment in the CONTRACT PRICE or CONTRACT TIME. 

 
1.7 CONTRACT DOCUMENTS - The contract, including Advertisement for BIDS, Information 

for BIDDERS, BID, BID BOND, Agreement, Payment BOND, Performance BOND, NOTICE 
OF AWARD, NOTICE TO PROCEED, CHANGE ORDER, DRAWINGS, SPECIFICATIONS, and 
ADDENDA. 

 
1.8 CONTRACT PRICE - The total monies payable to the CONTRACTOR under the terms and 

conditions of the CONTRACT DOCUMENTS. 
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1.9 CONTRACT TIME - The number of calendar days stated in the CONTRACT DOCUMENTS 

for the completion of the WORK. 
 
1.10 CONTRACTOR - The person, firm or corporation with whom the OWNER has executed 

the Agreement. 
 
1.11 DRAWINGS - The parts of the CONTRACT DOCUMENTS, which show the characteristics, 

and scope of the WORK to be performed and which have been prepared or approved by 
the ENGINEER. 

 
1.12 ENGINEER - The person, firm, or corporation named as such in the CONTRACT 

DOCUMENTS. 
 
1.13 FIELD ORDER - A written order effecting a change in the WORK not involving an 

adjustment in the CONTRACT PRICE or an extension of the CONTRACT TIME, issued by 
the ENGINEER to the CONTRACTOR during construction. 

 
1.14 NOTICE OF AWARD - The written notice of the acceptance of the BID from the OWNER 

to the successful BIDDER. 
 
1.15 NOTICE TO PROCEED - Written communication issued by the OWNER to the 

CONTRACTOR authorizing him/her to proceed with the WORK and establishing the date 
for commencement of the WORK. 

 
1.16 OWNER - A public or quasi-public body or authority, corporation, association, 

partnership, or an individual for whom the WORK is to be performed. 
 
1.17 PROJECT - The undertaking to be performed as provided in the CONTRACT 

DOCUMENTS. 
 
1.18 RESIDENT PROJECT REPRESENTATIVE - The authorized representative of the OWNER 

who is assigned to the PROJECT site or any part thereof. 
 
1.19 SHOP DRAWINGS - All drawings, diagrams, illustrations, brochures, schedules and other 

data which are prepared by the CONTRACTOR, a SUBCONTRACTOR, manufacturer, 
SUPPLIER or distributor, which illustrates how specific portions of the WORK shall be 
fabricated or installed. 

 
1.20 SPECIFICATIONS - A part of the CONTRACT DOCUMENTS consisting of written 

descriptions of a technical nature of materials, equipment, construction systems, 
standards and workmanship. 

 
1.21 SUBCONTRACTOR - An individual, firm or corporation having a direct contract with the 

CONTRACTOR or with any other SUBCONTRACTOR for the performance of a part of the 
WORK at the site. 

 
1.22 SUBSTANTIAL COMPLETION - That date certified by the ENGINEER when the 

construction of the PROJECT or a specified part thereof is sufficiently completed, in 
accordance with the CONTRACT DOCUMENTS, so that the PROJECT or specified part can 
be utilized for the purposes for which it is intended. 

 
1.23 SUPPLEMENTAL GENERAL CONDITIONS - Modifications to General Conditions required 

by a State agency for participation in the PROJECT and approved by the agency in 
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writing prior to inclusion in the CONTRACT DOCUMENTS, or such requirements that may 
be imposed by applicable state laws. 

 
1.24 SUPPLIER - Any person or organization who supplies materials or equipment for the 

WORK, including that fabricated to a special design, but who does not perform labor at 
the site. 

 
1.25 WORK - All labor necessary to produce the construction required by the CONTRACT 

DOCUMENTS, and ill materials and equipment incorporated or to be incorporated in the 
PROJECT. 

 
1.26 WRITTEN NOTICE - Any notice to any party of the Agreement relative to any part of this 

Agreement in writing and considered delivered and the service thereof completed, 
when posted by certified or registered mail to the said party at their last given address, 
or delivered in person to said party or their authorized representative on the WORK. 

 
 
2. ADDITIONAL INSTRUCTIONS AND DETAIL DRAWINGS 
 
2.1 The CONTRACTOR may be furnished additional instructions and detail drawings, by the 

ENGINEER, as necessary to carry out the WORK required by the CONTRACT 
DOCUMENTS. 

 
2.2 The additional drawings and instructions thus supplied will become a part of the 

CONTRACT DOCUMENTS. The CONTRACTOR shall carry out the WORK in accordance 
with the additional detailed drawings and instructions. 

 
 
3. SCHEDULES, REPORTS AND RECORDS 
 
3.1 The CONTRACTOR shall submit to the OWNER such schedule of quantities and costs, 

progress schedules, payrolls, reports, estimates, records and other data where 
applicable as are required by the CONTRACT DOCUMENTS for the WORK to be 
performed. 

 
3.2 Prior to the first partial payment estimate, the CONTRACTOR shall submit construction 

progress schedules showing the order in which the CONTRACTOR proposes to carry on 
the WORK, including dates at which the various parts of the WORK will be started, 
estimated date of completion of each part and, as applicable: 

 
 3.2.1 The dates at which special detailed drawings will be required; and 
 
 3.2.2 Respective dates for submission of SHOP DRAWINGS, the beginning of 

manufacture, the testing and the installation of materials, supplies and 
equipment. 

 
3.3 The CONTRACTOR shall also submit a schedule of payments that the CONTRACTOR 

anticipates will be earned during the course of the WORK. 
 
 
4. DRAWINGS AND SPECIFICATIONS 
 
4.1 The intent of the DRAWINGS AND SPECIFICATIONS is that the CONTRACTOR shall furnish 

all labor, materials, tools, equipment, and transportation necessary for the proper 
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execution of the WORK in accordance with the CONTRACT DOCUMENTS and all 
incidental work necessary to complete the PROJECT in an acceptable manner, ready for 
use, occupancy or operation by the OWNER. 

 
4.2 In case of conflict between the DRAWINGS AND SPECIFICATIONS, the SPECIFICATIONS 

shall govern. Figure dimensions on DRAWINGS shall govern over general DRAWINGS. 
 
4.3 Any discrepancies found between the DRAWINGS and SPECIFICATIONS and site 

conditions or any inconsistencies or ambiguities in the DRAWINGS or SPECIFICATIONS 
shall be immediately reported to the ENGINEER, in writing, who shall promptly correct 
such inconsistencies or ambiguities in writing. WORK done by the CONTRACTOR after 
discovery of such discrepancies, inconsistencies or ambiguities shall be done at the 
CONTRACTOR'S risk. 

 
 
5. SHOP DRAWINGS 
 
5.1 The CONTRACTOR shall provide SHOP DRAWINGS as may be necessary for the 

prosecution of the WORK as required by the CONTRACT DOCUMENTS. The ENGINEER 
shall promptly review all SHOP DRAWINGS. The ENGINEER'S approval of any SHOP 
DRAWINGS shall not release the CONTRACTOR from responsibility for deviations from 
the CONTRACT DOCUMENTS. The approval of any SHOP DRAWINGS, which substantially 
deviates from the requirement of the CONTRACT DOCUMENTS, shall be evidenced by a 
CHANGE ORDER. 

 
5.2 When submitted for the ENGINEER'S review, SHOP DRAWINGS shall bear the 

CONTRACTOR'S certification that he has reviewed, checked and approved the SHOP 
DRAWINGS and that they are in conformance with the requirements of the CONTRACT 
DOCUMENTS. 

 
5.3 Portions of the WORK requiring SHOP DRAWINGS or submission of samples shall not 

begin until the SHOP DRAWINGS or submissions have been approved by the ENGINEER. 
A copy of each approved SHOP DRAWING and each approved sample shall be kept in 
good order by the CONTRACTOR at the site and shall be available to the ENGINEER. 

 
 
6. MATERIALS, SERVICES AND FACILITIES 
 
6.1 It is understood that, except as otherwise specifically stated in the CONTRACT 

DOCUMENTS, the CONTRACTOR shall provide and pay for all materials, labor, tools, 
equipment, water, lights, power, transportation, supervision, temporary construction of 
any nature, and all other services and facilities of any nature whatsoever necessary to 
execute, complete and deliver the WORK within the specified time. 

 
6.2 Materials and equipment shall be so stored as to insure the preservation of their quality 

and fitness for the WORK. Stored materials and equipment to be incorporated in the 
WORK shall be located so as to facilitate prompt inspection. 

 
6.3 Manufactured articles, materials, and equipment shall be applied, installed, connected, 

erected, used, cleaned and conditioned as directed by the manufacturer. 
 
6.4 Materials, supplies, and equipment shall be in accordance with samples submitted by 

the CONTRACTOR and approved by the ENGINEER. 
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6.5 Materials, supplies or equipment to be incorporated into the WORK shall not be 
purchased by the CONTRACTOR or the SUBCONTRACTOR subject to a chattel mortgage 
or under a conditional sale contract or other agreement by which an interest is retained 
by the seller. 

 
 
7. INSPECTION AND TESTING 
 
7.1 All materials and equipment used in the construction of the PROJECT shall be subject to 

adequate inspection and testing in accordance with generally accepted standards, as 
required and defined in the CONTRACT DOCUMENTS. 

 
7.2 The OWNER shall provide all inspection and testing services not required by the 

CONTRACT DOCUMENTS. 
 
7.3 The CONTRACTOR shall provide at the CONTRACTOR'S expense the testing and 

inspection services required by the CONTRACT DOCUMENTS. 
 
7.4 If the CONTRACT DOCUMENTS, laws, ordinances, rules, regulations or orders of any 

public authority having jurisdiction require any WORK to specifically be inspected, 
tested, or approved by someone other than the CONTRACTOR, the CONTRACTOR will 
give the ENGINEER timely notice of readiness. The CONTRACTOR will then furnish the 
ENGINEER the required certificates of inspection, testing or approval. 

 
7.5 Inspections, tests, or approvals by the ENGINEER or others shall not relieve the 

CONTRACTOR from the obligations to perform the WORK in accordance with the 
requirements of the CONTRACT DOCUMENTS. 

 
7.6 The ENGINEER and the ENGINEER'S representatives will at all times have access to the 

WORK. In addition, authorized representatives and agents of any participating State 
agency shall be permitted to inspect all work, materials, payrolls, records or personnel, 
invoices of materials, and other relevant data and records. The CONTRACTOR will 
provide proper facilities for such access and observation of the WORK and also for any 
inspection or testing thereof. 

 
7.7 If any WORK is covered contrary to the written instructions of the ENGINEER it must, if 

requested by the ENGINEER, be uncovered for the ENGINEER'S observation and 
replaced at the CONTRACTOR'S expense. 

 
7.8 If the ENGINEER considers it necessary or advisable that covered WORK be inspected or 

tested by others, the CONTRACTOR, at the ENGINEER'S request, will uncover, expose or 
otherwise make available for observation, inspection or testing as the ENGINEER may 
required, that portion of the WORK in question, furnishing all necessary labor, materials, 
tools, and equipment. If it is found that such WORK is defective, the CONTRACTOR will 
bear all the expenses of such uncovering, exposure, observation, inspection and testing 
and of satisfactory reconstruction, if however, such WORK is not found to be defective, 
the CONTRACTOR will be allowed an increase in the CONTRACT PRICE or an extension of 
the CONTRACT TIME, or both, directly attributable to such uncovering, exposure, 
observation, inspection, testing and reconstruction and an appropriate CHANGE ORDER 
shall be issued. 
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8. SUBSTITUTIONS 
 
8.1 Whenever a material, article, or piece of equipment is identified on the DRAWINGS or 

SPECIFICATIONS by reference to brand name or catalogue numbers, it shall be 
understood that this is referenced for the purpose of defining the performance or other 
salient requirements and that other products of equal capacities, quality and function 
shall be considered. The CONTRACTOR may recommend the substitution of a material, 
article, or piece of equipment of equal substance and function for those referred to in 
the CONTRACT DOCUMENTS by reference to brand name or catalogue number, and if, 
in the opinion of the ENGINEER, such material, article or piece of equipment is of equal 
substance and function to that specified, the ENGINEER may approve its substitution 
and use by the CONTRACTOR. Any cost differential shall be deductible from the 
CONTRACT PRICE and the CONTRACT DOCUMENTS shall be appropriately modified by 
CHANGE ORDER. The CONTRACTOR warrants that if substitutes are approved, no major 
changes in the function or general design of the PROJECT will result. Incidental changes 
or extra component parts required to accommodate the substitute will be made by the 
CONTRACTOR without a change in the CONTRACT PRICE or CONTRACT TIME. 

 
 
9. PATENTS 
 
9.1 The CONTRACTOR shall pay all applicable royalties and license fees, and shall defend all 

suits or claims for infringement of any patent rights and save the OWNER harmless from 
loss on account thereof, except that the OWNER shall be responsible for any such loss 
when a particular process, design, or product of a particular manufacturer or 
manufacturers is specified, however, if the CONTRACTOR has reason to believe that the 
design, process or product specified is an infringement of a patent, the CONTRACTOR 
shall be responsible for such loss unless the CONTRACTOR promptly gives such 
information to the ENGINEER. 

 
 
10. SURVEYS, PERMITS, REGULATIONS 
 
10.1 The OWNER, through the ENGINEER, shall furnish all boundary surveys and establish all 

base lines for locating the principal component parts of the WORK together with a 
suitable number of benchmarks adjacent to the WORK as shown in the CONTRACT 
DOCUMENTS. From the information provided by the ENGINEER unless otherwise 
specified in the CONTRACT DOCUMENTS, the CONTRACTOR shall develop and make all 
detail surveys needed for construction such as slope stakes, batter boards, stakes for 
pipe locations and other working points, lines, elevations and cut sheets. 

 
10.2 The CONTRACTOR shall carefully preserve benchmarks, reference points and stakes and, 

in case of willful or careless destruction, shall be charged with the resulting expense and 
shall be responsible for any mistake that may be caused by their unnecessary loss or 
disturbance. 

 
10.3 Permits and licenses of a temporary nature necessary for the prosecution of the WORK 

shall be secured and paid for by the CONTRACTOR unless otherwise stated in the 
SUPPLEMENTAL GENERAL CONDITIONS. Permits, licenses and easements for permanent 
structures or permanent changes in existing facilities shall be secured and paid for by 
the OWNER, unless otherwise specified. The CONTRACTOR shall give all notices and 
comply with all laws, ordinances, rules and regulations bearing on the conduct of the 
WORK as drawn and specified. If the CONTRACTOR observes that the CONTRACT 
DOCUMENTS are at variance therewith, the CONTRACTOR shall promptly notify the 
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ENGINEER in writing, and any necessary changes shall be adjusted as provided in Section 
13, CHANGES IN THE WORK. 

 
 
11. PROTECTION OF WORK, PROPERTY, AND PERSONS 
 
11.1 The CONTRACTOR will be responsible for initiating, maintaining and supervising all 

safety precautions and programs in connection with the WORK. The CONTRACTOR will 
take all necessary precautions for the safety of, will provide the necessary precautions 
for the safety of, and will provide the necessary protection to prevent damage, injury or 
loss to all employees on the WORK and other persons who may be affected thereby, all 
the WORK and all materials or equipment to be incorporated therein, whether in 
storage on or off the site, and other property at the site or adjacent thereto, including 
trees, shrubs, lawns, walks, pavements, roadways, structures and utilities not 
designated for removal, relocation or replacement in the course of construction. 

 
11.2 The CONTRACTOR will comply with all applicable laws, ordinances, rules, regulations 

and orders of any public body having jurisdiction. The CONTRACTOR will erect and 
maintain, as required by the conditions and progress of the WORK, all necessary 
safeguards for safety and protection. The CONTRACTOR will notify owners of adjacent 
utilities when prosecution of the WORK may affect them. The CONTRACTOR will remedy 
all damage, injury or loss to any property caused, directly or indirectly, in whole or part, 
by the CONTRACTOR, any SUBCONTRACTOR or anyone directly or indirectly employed 
by any of them or anyone for whose acts any of them be liable, except damage or loss 
attributable to the fault of the CONTRACT DOCUMENTS or to the acts or omissions of 
the OWNER, of the ENGINEER or anyone employed by either of them or anyone for 
whose acts either of them may be liable, and not attributable, directly or indirectly, in 
whole or in part, to the fault or negligence of the CONTRACTOR. 

 
11.3 In emergencies affecting the safety of persons or the WORK or property at the site or 

adjacent thereto, the CONTRACTOR, without special instructions or authorization from 
the ENGINEER or OWNER, shall act to prevent threatened damage, injury or loss. The 
CONTRACTOR will given the ENGINEER prompt WRITTEN NOTICE of any significant 
changes in the WORK or deviations from the CONTRACT DOCUMENTS caused thereby, 
and a CHANGE ORDER shall thereupon be issued covering the changes and deviations 
involved. 

 
 
12. SUPERVISION BY CONTRACTOR 
 
12.1 The CONTRACTOR will supervise and direct the WORK. He will be solely responsible for 

the means, methods, techniques, sequences and procedures of construction. The 
CONTRACTOR will employ and maintain on the WORK a qualified supervisor or 
superintendent who shall have been designated in writing by the CONTRACTOR as the 
CONTRACTOR'S representative at the site. The supervisor shall have full authority to act 
on behalf of the CONTRACTOR and all communications given to the supervisor shall be 
as binding as if given to the CONTRACTOR. The supervisor shall be present on the site at 
all times as required to perform adequate supervision and coordination of the WORK. 

 
 
13. CHANGES IN THE WORK 
 
13.1 The OWNER may at any time, as the need arises, order changes within the scope of the 

WORK without invalidating the Agreement. If such changes increase or decrease the 
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amount due under the CONTRACT DOCUMENTS, or in the time required for 
performance of the WORK, an equitable adjustment shall be authorized by CHANGE 
ORDER. 

 
13.2 The ENGINEER, also, may at any time, by issuing a FIELD ORDER, make changes in the 

details of the WORK. The CONTRACTOR shall proceed with the performance of any 
changes in the WORK so ordered by the ENGINEER unless the CONTRACTOR believes 
that such FIELD ORDER entitles the CONTRACTOR to change in CONTRACT PRICE or 
TIME, or both, in which event the CONTRACTOR shall give the ENGINEER WRITTEN 
NOTICE thereof within seven (7) days after the receipt of the ordered change. 
Thereafter the CONTRACTOR shall document the basis for the change in CONTRACT 
PRICE or TIME within thirty (30) days. The CONTRACTOR shall not execute such changes 
pending the receipt of an executed CHANGE ORDER or further instruction from the 
OWNER. 

 
 
14. CHANGES IN CONTRACT PRICE 
 
14.1 The CONTRACT PRICE may be changed only by a CHANGE ORDER. The value of any 

WORK covered by a CHANGE ORDER or of any claim for increase or decrease in the 
CONTRACT PRICE shall be determined by one or more of the following methods in the 
order of precedence listed below: 

 
 a. Unit prices previously approved. 
 b. An agreed lump sum. 
 
 
15. TIME FOR COMPLETION AND LIQUIDATED DAMAGES 
 
15.1 The date of beginning and the time for completion of the WORK are essential conditions 

of the CONTRACT DOCUMENTS and the WORK embraced shall be commenced on a date 
specified in the NOTICE TO PROCEED. 

 
15.2 The CONTRACTOR will proceed with the WORK at such rate of progress to insure full 

completion within the CONTRACT TIME. It is expressly understood and agreed, by and 
between the CONTRACTOR and the OWNER that the CONTRACT TIME for the 
completion of the WORK described herein is a reasonable time, taking into 
consideration the average climatic and economic conditions and other factors prevailing 
in the locality of the WORK. 

 
15.3 If the CONTRACTOR shall fail to complete the WORK within the CONTRACT TIME, or 

extension of time granted by the OWNER, then the CONTRACTOR will pay to the 
OWNER the amount for liquidated damages as specified in the BID for each calendar day 
that the CONTRACTOR shall be in default after the time stipulated in the CONTRACT 
DOCUMENTS. 

 
15.4 The CONTRACTOR shall not be charged with liquidated damages or any excess cost 

when the delay in completion of the WORK is due to the following and the 
CONTRACTOR has promptly given WRITTEN NOTICE of such delay to the OWNER or 
ENGINEER. 

 
15.4.1 To any preference, priority or allocation order duly issued by the OWNER. 
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15.4.2 To unforeseeable causes beyond the control and without the fault or 
negligence of the CONTRACTOR, including but not restricted to, acts of God, 
or of the public enemy, acts of the OWNER, acts of another CONTRACTOR in 
the performance of a contract with the OWNER, fires, floods, epidemics, 
quarantine restrictions, strikes, freight embargoes, and abnormal and 
unforeseeable weather; and 

 
15.4.3 To any delays of SUBCONTRACTORS occasioned by any of the causes 

specified in paragraphs 15.4.1 and 15.4.2 of this article. 
 
 
16. CORRECTION OF WORK 
 
16.1 The CONTRACTOR shall promptly remove from the premises all WORK rejected by the 

ENGINEER for failure to comply with the CONTRACT DOCUMENTS, whether 
incorporated in the construction or not, and the CONTRACTOR shall promptly replace 
and reexecute the WORK in accordance with the CONTRACT DOCUMENTS and without 
expense to the OWNER and shall bear the expense of making good all WORK of other 
CONTRACTORS destroyed or damaged by such removal or replacement. 

 
16.2 All removal and replacement WORK shall be done at the CONTRACTOR'S expense.  If the 

CONTRACTOR does not take action to remove such rejected WORK within ten (10) days 
after receipt of WRITTEN NOTICE, the OWNER may remove such WORK and store the 
materials at the expense of the CONTRACTOR. 

 
 
17. SUBSURFACE CONDITIONS 
 
17.1 The CONTRACTOR shall promptly, and before such conditions are disturbed, except in 

the event of an emergency, notify the OWNER by WRITTEN NOTICE of: 
 

17.1.1 Subsurface or latent physical conditions at the site differing materially from 
those indicated in the CONTRACT DOCUMENTS; or 

 
17.1.2 Unknown physical conditions at the site, of an unusual nature, differing 

materially from those ordinarily encountered and generally recognized as 
inherent in WORK of the character provided for in the CONTRACT 
DOCUMENTS. 

 
17.2 The OWNER shall promptly investigate the conditions, and if it is found that such 

conditions do so materially differ and cause an increase or decrease in the cost of, or in 
the time required for, performance of the WORK, an equitable adjustment shall be 
made and the CONTRACT DOCUMENTS shall be modified by a CHANGE ORDER. Any 
claim of the CONTRACTOR for adjustment hereunder shall not be allowed unless the 
required WRITTEN NOTICE has been given; provided that the OWNER may, if the 
OWNER determines the facts so justify, consider and adjust any such claims asserted 
before the date of final payment. 

 
 
18. SUSPENSION OF WORK, TERMINATION, AND DELAY 
 
18.1 The OWNER may suspend the WORK or any portion thereof for a period of not more 

than ninety days or such further time as agreed upon by the CONTRACTOR, by WRITTEN 
NOTICE to the CONTRACTOR and the ENGINEER which shall fix the date on which WORK 
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shall be resumed, The CONTRACTOR will be allowed an increase in the CONTRACT PRICE 
or an extension of the CONTRACT TIME, or both, directly attributable to any suspension. 

 
18.2 If the CONTRACTOR is adjudged to be bankrupt or insolvent, or makes a general 

assignment for the benefit of his creditors, or if a trustee or receiver is appointed for the 
CONTRACTOR or for any of its property, or if the CONTRACTOR files a petition to take 
advantage of any debtor's act, or to reorganize under the bankruptcy or applicable laws, 
or repeatedly fails to supply sufficient skilled workmen or suitable materials or 
equipment, or repeatedly fails to make prompt payments to SUBCONTRACTORS or for 
labor, materials, or equipment or disregards laws, ordinances, rules, regulations or 
orders of any public body having jurisdiction of the WORK or disregards the authority of 
the ENGINEER, or otherwise violates any provision of the CONTRACT DOCUMENTS, then 
the OWNER may, without prejudice to any other right or remedy and after giving the 
CONTRACTOR and its surety a minimum of ten (10) days from delivery of a WRITTEN 
NOTICE, terminate the services of the CONTRACTOR and take possession of the PROJECT 
and of all materials, equipment, tools, construction equipment and machinery thereon 
owned by the CONTRACTOR, and finish the WORK by whatever method the OWNER 
may deem expedient. In such case the CONTRACTOR shall not be entitled to receive any 
further payment until the WORK is finished. If the unpaid balance of the CONTRACT 
PRICE exceeds the direct and indirect costs of completing the PROJECT, including 
compensation for additional professional services, such excess SHALL BE PAID TO THE 
CONTRACTOR. If such costs exceed such unpaid balance, the CONTRACTOR will pay the 
difference to the OWNER. Such costs incurred by the OWNER will be determined by the 
ENGINEER and incorporated in a CHANGE ORDER. 

 
18.3 Where the CONTRACTOR'S services have been so terminated by the OWNER, said 

termination shall not affect any right of the OWNER against the CONTRACTOR then 
existing or which may thereafter accrue. Any retention or payment of monies by the 
OWNER due the CONTRACTOR will not release the CONTRACTOR from compliance with 
the CONTRACT DOCUMENTS. 

 
18.4 After ten (10) days from delivery of a WRITTEN NOTICE to the CONTRACTOR and the 

ENGINEER, the OWNER may, without cause and with prejudice to any other right or 
remedy, elect to abandon the PROJECT and terminate the CONTRACT. In such case the 
CONTRACTOR shall be paid for all WORK executed and any expense sustained plus 
reasonable profit. 

 
18.5 If, through no act or fault of the CONTRACTOR, the WORK is suspended for a period of 

more than ninety (90) days by the OWNER or under an order of the court or other public 
authority, or the ENGINEER fails to act on any request for payment within thirty (30) 
days after it is submitted, or the OWNER fails to pay the CONTRACTOR substantially the 
sum approved by the ENGINEER or awarded by arbitrators within thirty (30) days of its 
approval and presentation, then the CONTRACTOR may, after ten (10) days from 
delivery of a WRITTEN NOTICE to the OWNER and the ENGINEER terminate the 
CONTRACT and recover from the OWNER payment for all WORK executed and all 
expenses sustained. In addition and in lieu of terminating the CONTRACT, if the 
ENGINEER has failed to act on a request for payment or if the OWNER has failed to make 
any payment as aforesaid, the CONTRACTOR may upon ten (10) days written notice to 
the OWNER and the ENGINEER stop the WORK until paid all amounts then due, in which 
event and upon resumption of the WORK CHANGE ORDERS shall be issued for adjusting 
the CONTRACT PRICE or extending the CONTRACT TIME or both to compensate for the 
costs and delays attributable to the stoppage of the WORK. 
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18.6 If the performance of all or any portion of the WORK is suspended, delayed, or 
interrupted as a result of a failure of the OWNER or ENGINEER to act within the time 
specified in the CONTRACT DOCUMENTS, or if no time is specified, within a reasonable 
time, an adjustment in the CONTRACT PRICE or an extension of the CONTRACT TIME, or 
both, shall be made by CHANGE ORDER to compensate the CONTRACTOR for the costs 
and delays necessarily caused by the failure of the OWNER or ENGINEER. 

 
 
19. PAYMENT TO CONTRACTOR 
 
19.1 At least ten (10) days before each progress payment falls due (but not more often than 

once a month), the CONTRACTOR will submit to the ENGINEER a partial payment filled 
out and signed by the CONTRACTOR covering the WORK performed during the period 
covered by the partial payment estimate and supported by such data as the ENGINEER 
may reasonably require If payment is requested on the basis of materials and 
equipment not incorporated in the WORK but delivered and suitably stored at or near 
the site, the partial payment estimate shall also be accompanied by such supporting 
data, satisfactory to the OWNER as will establish OWNER'S title to the material and 
equipment and protect the OWNER'S interest therein, including applicable insurance. 
The ENGINEER will, within ten (10) days after receipt of each partial payment estimate, 
either indicate in writing approval of payment, and present the partial payment 
estimate to the OWNER or return the partial payment estimate to the CONTRACTOR 
indicating in writing the reasons for refusing to approve payment. In the latter case, the 
CONTRACTOR may make the necessary corrections and resubmit the partial payment 
estimate. The OWNER will, within ten (10) days of presentation of an approved partial 
payment estimate, pay the CONTRACTOR a progress payment on the basis of the 
approved partial payment estimate less the retainage. The retainage shall be an amount 
equal to 10% of said estimate until 50% of the work has been completed (excluding 
Section 19.2 below). At 50% completion, further partial payments shall be made in full 
to the CONTRACTOR and no additional amounts may be retained unless the ENGINEER 
certifies that the job is not proceeding satisfactorily, but amounts previously retained 
shall not be paid to the CONTRACTOR. At 50% completion or any time thereafter when 
the progress of the WORK is not satisfactory, additional amounts may be retained but in 
no event shall the total retainage be more than 10% of the value of the work completed. 
Upon substantial completion of the work, any amount retained may be paid to the 
CONTRACTOR. When the WORK has been substantially completed except for WORK 
which cannot be completed because of weather conditions, lack of materials or other 
reasons which in the judgment of the OWNER are valid reasons for non-completion, the 
OWNER may make additional payments, retaining at all times an amount sufficient to 
cover the estimated cost of the WORK still to be completed. 

 
19.2 In compliance with Arkansas Code Ann. §17-25-404 (1995), ten percent (10%) may be 

withheld from the ENGINEER'S estimate until a proper statement or certificate is 
received from the Contractors Licensing Board stating that the required bond has been 
filed and that the contractor is otherwise in compliance with Arkansas Code Ann. §17-
25-404 (1995). 

 
 (1) That no compensating tax is due the State under the contract. 
 (2) That the tax due under the contract has been paid. 
 (3) That a suitable surety bond has been provided by the CONTRACTOR and 

approved by the Contractors Licensing Board as prescribed in the Act. 
  
19.3 The request for payment may also include an allowance for the cost of such major 

materials and equipment that are suitably stored either at or near the site. 
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19.4 Prior to SUBSTANTIAL COMPLETION, the OWNER with the approval of the ENGINEER 

and with the concurrence of the CONTRACTOR, may use any completed or substantially 
completed portions of the WORK. Such use shall not constitute an acceptance of such 
portions of the WORK. 

 
19.5 The OWNER shall have the right to enter the premises for the purpose of doing work not 

covered by the CONTRACT DOCUMENTS. This provision shall not be construed as 
relieving the CONTRACTOR of the sole responsibility for the care and protection of the 
WORK, or the restoration of any damaged WORK except such as may be caused by 
agents or employees of the OWNER. 

 
19.6 Upon completion and acceptance of the WORK, the ENGINEER shall issue a certificate 

attached to the final payment request that the WORK has been accepted under the 
conditions of the CONTRACT DOCUMENTS. The entire balance found to be due the 
CONTRACTOR, including the retained percentages, but except such sums as may be 
lawfully retained by the OWNER shall be paid to the CONTRACTOR within thirty (30) 
days of completion and acceptance of the WORK. 

 
19.7 The CONTRACTOR will indemnify and save the OWNER or the OWNER'S gents harmless 

from all claims growing out of the lawful demand of SUBCONTRACTORS, laborers, 
workmen, mechanics, materialmen, and furnishers of machinery and parts thereof, 
equipment, tools and all supplies, incurred in the furtherance of the performance of the 
WORK. The CONTRACTOR shall, at the OWNER'S request, furnish satisfactory evidence 
that all obligations of the nature designated above have been paid, discharged, or 
waived. If the CONTRACTOR fails to do so the OWNER may, after having notified the 
CONTRACTOR, either pay unpaid bills or withhold from the CONTRACTOR'S unpaid 
compensation a sum of money deemed reasonably sufficient to pay any and all such 
lawful claims until satisfactory evidence is furnished that all liabilities have been fully 
discharged whereupon payment to the CONTRACTOR shall be resumed in accordance 
with the terms of the CONTRACT DOCUMENTS, but in no event shall the provisions of 
this sentence be construed to impose any obligations upon the OWNER to either the 
CONTRACTOR, the CONTRACTOR'S Surety, or any third party. In paying any unpaid bills 
of the CONTRACTOR, any payment so made by the OWNER shall be considered as a 
payment made under the CONTRACT DOCUMENTS by the OWNER to the CONTRACTOR 
and the OWNER shall not be liable to the CONTRACTOR for any such payments made in 
good faith. 

 
19.8 If the OWNER fails to make payment thirty (30) days after approval by the ENGINEER, in 

addition to other remedies available to the CONTRACTOR, there shall be added to each 
such payment interest at the maximum legal rate commencing on the first day after said 
payment is due and continuing until the payment is received by the CONTRACTOR. 

 
 
20. ACCEPTANCE OF FINAL PAYMENT AS RELEASE 
 
20.1 The acceptance of the CONTRACTOR of final payment shall be and shall operate as a 

release to the OWNER of all claims and all liability to the CONTRACTOR other than 
claims in stated amounts as may be specifically excepted by the CONTRACTOR for all 
things done or furnished in connection with this WORK and for every act and neglect of 
the OWNER and others relating to or arising out of this WORK. Any payment, however, 
final or otherwise, shall not release the CONTRACTOR or its sureties from any 
obligations under the CONTRACT DOCUMENTS or the Performance and Payment 
BONDS. 
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21. INSURANCE 
 
21.1 The CONTRACTOR shall purchase and maintain such insurance as will protect it from 

claims set forth below which may arise out of, or result from, the CONTRACTOR'S 
execution of the WORK, whether such execution be by the CONTRACTOR, any 
SUBCONTRACTOR, or by anyone directly or indirectly employed by any of them, or by 
anyone for whose acts any of them may be liable: 

 
21.1.1 Claims under worker's compensation, disability benefit and other similar 

employee benefit acts; 
 

21.1.2 Claims for damages because of bodily injury, occupational sickness or 
disease, or death of employees; 

 
21.1.3 Claims for damages because of bodily injury, sickness or disease, or death of 

any person other than employees; 
 

21.1.4 Claims for damages insured by usual personal injury liability coverage which 
are sustained (1) by any person as a result of an offense directly or indirectly 
related to the employment of such person by the CONTRACTOR, or (2) by any 
other person; and 

 
21.1.5 Claims for damages because of injury to or destruction of tangible property, 

including loss of use resulting therefrom. 
 
21.2 Certificates of insurance acceptable to the OWNER and the ARKANSAS NATURAL 

RESOURCES COMMISSION shall be filed with the OWNER and the ARKANSAS NATURAL 
RESOURCES COMMISSION prior to commencement of the WORK. These Certificates 
shall contain a provision that coverages afforded under the policies will not be cancelled 
unless at least fifteen (15) days prior WRITTEN NOTICE has been given to the OWNER 
and the ARKANSAS NATURAL RESOURCES COMMISSION. 

 
21.3 The CONTRACTOR shall procure and maintain, at the CONTRACTOR'S own expense, 

during the CONTRACT TIME, liability insurance as hereinafter specified: 
 

21.3.1 CONTRACTOR'S General Public Liability and Property Damage Insurance 
including vehicle coverage issued to the CONTRACTOR and protecting the 
CONTRACTOR from all claims for personal injury, including death, and all 
claims for destruction of or damage to property, arising out of or in 
connection with any operations under the CONTRACT DOCUMENTS, whether 
such operations be by the CONTRACTOR or by any SUBCONTRACTOR 
employed by the CONTRACTOR or anyone directly or indirectly employed by 
the CONTRACTOR or by a SUBCONTRACTOR employed by the CONTRACTOR. 
Insurance shall be written with a limit of liability of not less than $500,000 for 
all damages arising out of bodily injury, including death, at any time resulting 
therefrom sustained by any one person in any one accident; and a limit of 
liability of not less than $500,000 aggregate for any such damage sustained 
by two or more persons in any one accident. Insurance shall be written with 
a limit of liability of not less than $200,000 for all property damage sustained 
by any one person in any one accident; and a limit of liability of not less than 
$200,000 aggregate for any such damage sustained by two or more persons 
in any one accident. 
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21.4 The CONTRACTOR shall procure and maintain, at the CONTRACTOR'S own expense, 
during the CONTRACT TIME, in accordance with the provisions of the laws of the State in 
which the WORK is performed, Worker's Compensation Insurance, including 
occupational disease provisions, for all of the CONTRACTOR'S employees at the site of 
the PROJECT and in case any WORK is sublet, the CONTRACTOR shall require such 
SUBCONTRACTOR similarly to provide Worker's Compensation Insurance, including 
occupational disease provisions for all of the latter's employees unless such employees 
are covered by the protection afforded by the CONTRACTOR. In case any class of 
employees engaged in hazardous work under this contract at the site of the PROJECT is 
not protected under Worker's Compensation statute, the CONTRACTOR shall provide, 
and shall cause each SUBCONTRACTOR to provide, adequate and suitable insurance for 
the protection of its employees not otherwise protected. 

 
21.5 The CONTRACTOR shall secure, if applicable, "All Risk" type Builder's Risk Insurance for 

WORK to be performed. Unless specifically authorized by the OWNER, the amount of 
such insurance shall not be less than the CONTRACT PRICE totaled in the BID. The policy 
shall cover not less than the losses due to fire, explosion, hail, lightening, vandalism, 
malicious mischief, wind, collapse, riot, aircraft, and smoke during the CONTRACT TIME, 
and until the WORK is accepted by the OWNER. The policy shall name as the insured the 
CONTRACTOR, and the OWNER. 

 
 
22. CONTRACT SECURITY 
 
22.1 The CONTRACTOR shall within ten (10) days after the receipt of the NOTICE OF AWARD 

furnish the OWNER and the ARKANSAS NATURAL RESOURCES COMMISSION with a 
Performance BOND and a Payment BOND in penal sums equal to the amount of the 
CONTRACT PRICE, conditioned upon the performance by the CONTRACTOR of all 
undertakings, covenants, terms, conditions and agreements of the CONTRACT 
DOCUMENTS, and upon the prompt payment by the CONTRACTOR to all persons 
supplying labor and materials in the prosecution of the WORK provided by the 
CONTRACT DOCUMENTS. Such BONDS shall be executed by the CONTRACTOR and a 
corporate bonding company licensed to transact such business in the State in which the 
WORK is to be performed and named on the current list of "Surety Companies 
Acceptable on Federal Bonds" as published in the Treasury Department Circular Number 
570, provided that the contract amount shall not exceed the underwriting limitation 
listed for the surety in Circular 570. For contracts in excess of $100,000.00, the BONDS 
shall be issued by a Bonding Company by the A.M. BEST Rating Book as follows: 

 
 (1) contracts in excess of $100,000.00, but less than $1,000,000.00 - "B+" rating or 

higher and contract amount may not exceed 2.0% of the policyholder's surplus. 
 
 (2) contracts in excess of $1,000,000.00 - "A" rating or higher and contracts may not 

exceed 2.0% of the policyholder's surplus. 
 
 In addition, the BONDS shall be executed by an Arkansas Agent; not countersigned. The 

expense of these BONDS shall be borne by the CONTRACTOR. If at any time a surety on 
any such BOND is declared bankrupt or looses its right to do business in the State of 
Arkansas or is removed from the above list of Surety Companies, CONTRACTOR shall 
within ten (10) days after notice from the OWNER to do so, substitute an acceptable 
BOND (or BONDS) in such form and sum and signed by such other surety or sureties as 
may be satisfactory to the OWNER. The CONTRACTOR shall pay the premiums on such 
BOND. No further payment shall be deemed due nor shall be made until the new surety 
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or sureties shall have furnished an acceptable BOND to the OWNER and the ARKANSAS 
NATURAL RESOURCES COMMISSION. 

 
23. ASSIGNMENTS 
 
23.1 The CONTRACTOR shall not sell, transfer, assign or otherwise dispose of the Contract or 

any portion thereof, or of any right, title or interest therein, or any obligations 
thereunder, without written consent of the OWNER. 

 
 
24. INDEMNIFICATION 
 
24.1 The CONTRACTOR will indemnify and hold harmless the OWNER and the ENGINEER and 

their agents and employees from and against all claims; damages, losses and expenses 
including attorney's fees arising out of or resulting from the performance of the WORK, 
provided that any such claims, damage, loss or expense is attributable to bodily injury, 
sickness, disease or death, or to injury to or destruction or tangible property including 
the loss of use resulting therefrom; and is caused in whole or in part by any negligent or 
willful act or omission of the CONTRACTOR, and SUBCONTRACTOR, anyone directly or 
indirectly employed by any of them or anyone for whose acts any of them may be liable. 

 
24.2 In any and all claims against the OWNER or the ENGINEER, or any of their agents or 

employees, by any employee of the CONTRACTOR, any SUBCONTRACTOR, anyone 
directly or indirectly employed by any of them, or anyone for whose acts any of them 
may be liable, the indemnification obligation shall not be limited in any way by any 
limitation on the amount or type of damages, compensation or benefits payable by or 
for the CONTRACTOR or any SUBCONTRACTOR under worker's compensation acts, 
disability benefits acts or other employee benefits acts. 

 
24.3 The obligation of the CONTRACTOR under this paragraph shall not extend to the liability 

of the ENGINEER, its agents or employees arising out of the preparation or approval of 
maps, DRAWINGS, opinions, reports, surveys, CHANGE ORDERS, designs or 
SPECIFICATIONS. 

 
 
25. SEPARATE CONTRACTS 
 
25.1 The OWNER reserves the right to let other contracts in connection with this PROJECT. 

The CONTRACTOR shall afford other Contractors reasonable opportunity for the 
introduction and storage of their materials and the execution of their WORK, and shall 
properly connect and coordinate the WORK with theirs. If the proper execution or 
results of any part of the CONTRACTOR'S WORK depends upon the WORK of any other 
CONTRACTOR, the CONTRACTOR shall inspect and promptly report to the ENGINEER any 
defects in such WORK that render it unsuitable for such proper execution and results. 

 
25.2 The OWNER may perform additional WORK related to the PROJECT or the OWNER may 

let other contracts containing provisions similar to these. The CONTRACTOR will afford 
the other CONTRACTORS who are parties to such contracts (or the OWNER, if the 
OWNER is performing the additional WORK) reasonable opportunity for the 
introduction and storage of materials and equipment and the execution of WORK, and 
shall properly connect and coordinate the WORK with theirs. 

 
25.3 If the performance of additional WORK by other CONTRACTORS or the OWNER is not 

noted in the CONTRACT DOCUMENTS prior to the execution of the CONTRACT, written 
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notice thereof shall be given to the CONTRACTOR prior to starting any such additional 
WORK. If the CONTRACTOR believes that the performance of such additional WORK by 
the OWNER or others involves it in additional expense or entitles it to an extension of 
the CONTRACT TIME, the CONTRACTOR may make a claim thereof as provided in 
Sections 14 and 15. 

 
 
26. SUBCONTRACTING 
 
26.1 The CONTRACTOR may utilize the services of specialty SUBCONTRACTS on those parts of 

the WORK which, under normal contracting practices, are performed by specialty 
SUBCONTRACTORS. 

 
26.2 The CONTRACTOR shall not award WORK to SUBCONTRACTOR(s), in excess of fifty 

percent (50%) of the CONTRACT PRICE, without prior written approval of the OWNER. 
 
26.3 The CONTRACTOR shall be fully responsible to the OWNER for the acts and omissions of 

its SUBCONTRACTORS, and of persons either directly or indirectly employed by them, as 
the CONTRACTOR is for the acts and omissions of persons directly employed by the 
CONTRACTOR. 

 
26.4 The CONTRACTOR shall cause appropriate provisions to be inserted in all subcontracts 

relative to the WORK to bind SUBCONTRACTORS to the CONTRACTOR by the terms of 
the CONTRACT DOCUMENTS insofar as applicable to the WORK of SUBCONTRACTORS 
and to give the CONTRACTOR the same power as regards terminating any subcontract 
that the OWNER may exercise over the CONTRACTOR under any provision of the 
CONTRACT DOCUMENTS. 

 
26.5 Nothing contained in this CONTRACT shall create any contractual relationship between 

any SUBCONTRACTOR and the OWNER. 
 
 
27. ENGINEER'S AUTHORITY 
 
27.1 The ENGINEER shall act as the OWNER'S representative during the construction period, 

shall decide questions which may arise as to quality and acceptability of materials 
furnished and WORK performed, and shall interpret the intent of the CONTRACT 
DOCUMENTS in a fair and unbiased manner. The ENGINEER will make visits to the site 
and determine if the WORK is proceeding in accordance with the CONTRACT 
DOCUMENTS. 

 
27.2 The CONTRACTOR will be held strictly to the intent of the CONTRACT DOCUMENTS in 

regard to the quality of materials, workmanship, and execution of the WORK. 
Inspections may be made at the factory or fabrication plant of the source of material 
supply. 

 
27.3 The ENGINEER will not be responsible for the construction means, controls, techniques, 

sequences, procedures, or construction safety. 
 
27.4 The ENGINEER shall promptly make decisions relative to interpretation of the 

CONTRACT DOCUMENTS. 
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28. LAND AND RIGHTS-OF-WAY 
 
28.1 Prior to issuance of NOTICE TO PROCEED, the OWNER shall obtain all land and rights-of-

way necessary for carrying out and for the completion of the WORK to be performed 
pursuant to the CONTRACT DOCUMENTS, unless otherwise mutually agreed. 

 
28.2 The OWNER shall provide to the CONTRACTOR information which delineates and 

describes the lands owned and rights-of-way acquired. 
 
28.3 The CONTRACTOR shall provide at its own expense and without liability to the OWNER 

any additional land and access thereto that the CONTRACTOR may desire for temporary 
construction facilities, or for storage of materials. 

 
 
29. GUARANTEE 
 
29.1 The CONTRACTOR shall guarantee all materials and equipment furnished and WORK 

performed for a period of one (1) year from the date of SUBSTANTIAL COMPLETION. The 
CONTRACTOR warrants and guarantees for a period of one (1) year from the date of 
SUBSTANTIAL COMPLETION of the system that the completed system is free from all 
defects due to faulty materials or workmanship and the CONTRACTOR shall promptly 
make such corrections as may be necessary by reason of such defects including the 
repairs of any damage to other parts of the system resulting from such defects. The 
OWNER will give notice of observed defects with reasonable promptness. In the event 
that the CONTRACTOR should fail to make such repairs, adjustments, or other WORK 
that may be made necessary by such defects, the OWNER may do so and charge  the 
CONTRACTOR the cost thereby incurred. The Performance BOND shall remain in full 
force and effect through the guarantee period. 

 
 
30. ARBITRATION BY MUTUAL AGREEMENT 
 
30.1 All claims, disputes, and other matters in question arising out of, or relating to, the 

CONTRACT DOCUMENTS or the breach thereof, except for claims which have been 
waived by making an acceptance of final payment as provided by Section 20., may be 
decided by arbitration if the parties mutually agree. Any agreement to arbitrate shall be 
specifically enforceable under the prevailing arbitration law. The award rendered by the 
arbitrators shall be final, and judgment may be entered upon it in any court having 
jurisdiction thereof. 

 
30.2 Notice of the request for arbitration shall be filed in writing with the other party to the 

CONTRACT DOCUMENTS and a copy shall be filed with the ENGINEER. Request for 
arbitration shall in no event be made on any claim, dispute, or other matter in question 
which would be barred by the applicable statute of limitations. 

 
30.3 The CONTRACTOR will carry on the WORK and maintain the progress schedule during 

any arbitration proceedings, unless otherwise mutually agreed in writing. 
 
 
31. TAXES 
 
31.1 The CONTRACTOR will pay all sales, consumer, use and other similar taxes required by 

the laws of the place where the WORK is performed. 



Revised July 2017 

ARKANSAS NATURAL RESOURCES COMMISSION 

SUPPLEMENTAL GENERAL CONDITIONS 
 

*** These Supplemental General Conditions Will Be Attached To and Made a Part of the Contract 
Documents *** 
 
(1) Contract Change Orders.  All changes, which affect the cost of the construction of the project, 

must be authorized by means of a contract change order. The contract change order will include 
extra work, work for which quantities have been altered from those shown in the bidding 
schedule, as well as decreases or increases in the quantities of installed units which are different 
than those shown in the bidding schedule because of final measurements. All changes should be 
recorded and approved on a contract change order as they occur so that they may be included 
in partial payment estimates. The Arkansas Natural Resources Commission (ANRC) must 
approve all contract change orders. 

 
(2) Equal Employment Opportunity Clause. 
 (a) The Contractor will not discriminate against any employee or applicant for employment 

because of race, color, creed, sex, age, marital status, or national origin.  The Contractor 
shall take affirmative action to ensure that applicants are employed, and that 
employees are treated during employment without regard to their race, color, creed, 
sex, age, marital status, or national origin. Such action shall include, but not be limited 
to the following: employment, upgrading, demotion or transfer; recruitment or 
recruitment advertising; layoff or termination; rates of pay or other forms of 
compensation; and selection for training, including apprenticeship. The Contractor 
agrees to furnish and post in conspicuous places, available to employees and applicants 
for employment, notices setting forth the provisions of this equal employment 
opportunity clause. 

 
 (b) The Contractor shall, in all solicitations or advertisements for employees placed by or on 

behalf of the Contractor, state that all qualified applicants will receive consideration for 
employment without regard to race, color, creed, sex, age, marital status, or national 
origin. 

 
(c) In the event of the Contractor's noncompliance with the equal employment opportunity 

clause of this contract or with any rules, regulations, or orders, this contract may be 
cancelled, terminated, or suspended in whole or in part. 

 
 (d) The Contractor shall include the provisions of subparagraph's (a) through (c) in every 

subcontract or purchase order involved with this contract. 
 
 (e) The Contractor or any subcontractor shall have an affirmative action plan which 

declares that it does not discriminate on the basis of race, color, creed, national origin, 
sex, marital status, or age and which specifies goals and target dates to assure the 
implementation of that plan. The Owner shall establish procedures to assure 
compliance with this requirement by the Contractor and to assure that suspected or 
reported violations are promptly investigated. 



  

(3) Protection of Lives and Property. 
 (a) In order to protect the lives and health of its employees under the contract, the 

Contractor shall comply with all pertinent provisions of the "Manual of Accident 
Prevention in Construction" issued by the Associated General Contractors of America, 
Inc., and shall maintain an accurate record of all cases of death, occupational disease, 
and injury requiring medical attention or causing loss of time from work, arising out of 
and in the course of employment or work under the contract. 

 
 (b) The Contractor alone shall be responsible for the safety, efficiency, and adequacy of its 

plant, appliances and methods and for any damage which may result from his failure or 
his improper construction, maintenance or operation. 

 
(4) Conflicts of Interest.  No official of the owner who is authorized in such capacity and on behalf of 

the "owner" to negotiate, make, accept or approve, or to take part in negotiating, making, 
accepting, or approving any architectural, engineering, inspection, construction or material 
supply contract or any subcontract in connection with the construction of the project, shall 
become directly or indirectly interested personally in this contract or in any part thereof. No 
officer, employee, architect, attorney, engineer or inspector of or for the "owner" who is 
authorized in such capacity and on behalf of the "owner" who is in any legislative, executive, 
supervisory, or other similar functions in connection with the construction of the project, shall 
become directly or indirectly interested personally in this contract or in any part thereof, any 
material supply contract, subcontract, insurance contract, or any other contract pertaining to 
the project. 

 
(5) Owner's Protection from Contractor's Actions.  The Engineer may withhold or, on account of 

subsequently discovered evidence, nullify the whole or part of any approved partial payment 
estimate to such extent as may be necessary to protect the owner from loss on account of: 

 
 (a) Defective work not remedied. 
 
 (b) Claims filed or reasonable evidence indicating probable filing of claims. 
 
 (c) Failure of Contractor to make payments properly to subcontractors or for material 

or labor. 
 
 (d) A reasonable doubt that the work can be completed for the balance then unpaid. 
 
 (e) Damage to another Contractor. 
 
 (f) Performance of work in violation of the terms of the contract documents. 
 
(6) Cleanup and Corrections.  Where work on unit price items are substantially complete but lack 

clean-up and/or corrections ordered by the Engineer, amounts shall be deducted from unit 
prices in partial payment estimates to amply cover such clean-up and corrections. 

 
(7) Final Payment.  When the above grounds in (5) and (6) are cured, final payment shall be made 

for funds withheld. 



 
 
 
 
 
 
 
 

PART   IV 
 

TECHNICAL   SPECIFICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Technical Specification 
Water System Improvements 

Contract 1 – Water Distribution System Replacement 
City of Luxora 

Mississippi County, Arkansas 
 
DIVISION 1 – GENERAL 
01100  Summary of Work 
01290  Measurement and Payment 
01310  General Construction Requirements 
01330  Submittal Requirements 
01720  Project Record Document 
01890  Project Close-out 
 
DIVISION 2 – SITE CONSTRUCTION 
02160  Contractor’s Trench Excavation System and Shoring Safety Plan 
  OSHA 1926 Subpart P 
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SECTION 01100 
 

SUMMARY OF WORK 
 
PART 1. GENERAL 
 
1.01 SCOPE 
 

A. The work to be performed under the provisions of these contract documents consists of 
furnishing labor, equipment, materials, supplies, and supervision necessary to install 
designated infrastructure improvements, including all appurtenances, testing and 
disinfection, and site restoration. 

 
1.02 REGULATORY REQUIREMENTS 
 

A. Any work specified regarding water and/or sewer materials, equipment, appurtenances, 
etc. shall comply with the latest published versions of the following; (1) Arkansas 
Department of Health “Rules Pertaining to Public Water and/or Wastewater Systems” 
(2) American Waterworks Association, and (3) Ten States Standards for Waterworks 
and/or Wastewater Facilities.  Any conflict between these standards and the 
specifications for specific items of the work specified herein, shall follow the strictest 
interpretation. 

 
1.03 SCOPE, NATURE, AND INTENT OF SPECIFICATIONS AND PLANS 
 

A. The specifications and plans are intended to supplement, but not necessarily duplicate 
each other.  Any work exhibited in the one, and not in the other, shall be executed as if 
it had been set forth in both. 

 
Should anything necessary for a clear understanding of the work be omitted from the 
specifications and plans, or should the requirements appear to be in conflict, the 
Contractor shall secure written instructions from the Engineer before proceeding with 
the construction affected thereby. 
 
Dimensions and elevations shown on the plans shall be accurately followed even though 
they differ from scaled measurements.  No work shown on the plans, the dimensions of 
which are not indicated, shall be executed until necessary dimensions have been 
obtained from the Engineer. 
 
The Contractor shall check all dimensions, elevations, and quantities shown on the plans 
and schedules given to him by the Engineer, and shall notify the Engineer of any 
discrepancy between the plans and the conditions on the ground, or any error or 
omission in the plans, or in the layout or instructions, which he may discover in the 
course of the work.  The Contractor will not be allowed to knowingly and intentionally 
take advantage of any error or omission in the plans or contract documents that he 
could have reasonably provided notice to the Engineer about.  Full instruction will be 
furnished by the Engineer should such error or omission be discovered, and the 
Contractor shall carry out such instructions as if originally specified. 
 
It is expected that prospective bidding contractors will completely review the Plans and 
Specifications prior to bidding and notify the Engineer prior to bid date of any perceived 
conflicts, errors, omissions, or clarifications anticipated. 
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These will be addressed by written Addendum to all Bidders.  Prospective bidding 
Contractors are encouraged to visit the project location to assure their complete 
understanding of the project requirements. 

 
1.04 MATERIALS 
 

A. These specifications are intended to be so written that only materials of the best quality 
and grade will be furnished.  The fact that the specifications may fail to be sufficiently 
complete in some detail will not relieve the Contractor of full responsibility for providing 
materials of high quality and protecting them adequately until incorporation in the 
structure.  The specifications for materials set out the minimum standard of quality 
which the Engineer believes is necessary to procure a satisfactory project.  No 
substitutions will be permitted until the Contractor has received written permission of 
the Engineer to make a substitution for materials which have been specified. 

 
1.05 WORKMANSHIP 
 

A. The specifications contain detailed instructions and descriptions covering the major 
items of construction and workmanship necessary for building and completing the 
various units or elements of the project.  The specifications are intended to be so 
written that only first-class workmanship and finish of the best grade and quality will 
result.  The fact that these specifications may fail to be so complete as to cover all 
details will not relieve the Contractor of full responsibility for providing a completed 
project of high-quality, first-class finish and appearance, and satisfactory for operation. 

 
1.06 LAND FOR CONSTRUCTION PURPOSES 
 

A. The Contractor will be permitted to use available space belonging to the Owner, on or 
near the site of work, for construction purposes and for the storage of materials and 
equipment.  The location and extent of the areas so used shall be as designated and 
approved by the Owner. 

 
The Contractor shall be solely responsible for obtaining and shall pay all costs in 
connection with any additional storage or work area sites which may be required for 
proper completion of the work. 

 
1.07 PROTECTING EXISTING STRUCTURES AND UTILITIES 
 

A. Where excavation or demolition endangers adjacent structures and utilities, the 
Contractor shall at his own expense carefully support and protect all such structures 
and/or utilities so that there will be no failure or settlement.  Where it is necessary to 
move services, poles, guy wires, pipelines, or other obstructions, the Contractor shall 
notify and cooperate with the utility owner.  In case damage to an existing structure or 
utility occurs, whether failure or settlement, the Contractor shall restore the structure 
or utility to its original conditions and position without compensation from the Owner. 

 
Contractor shall repair or replace all damaged street surfaces, driveways, sidewalks, 
curb and gutter, fences, drainage structures, or other structures, to the satisfaction of 
the Engineer and the Owner.  Structures shall be restored to a condition equal to or 
better than the original condition and of a similar material and design.  The costs of such 
repair or replacement shall be borne by the Contractor and shall be included in the 
Proposal. 
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The Contractor shall verify the type, size, and location of all existing piping and valves in 
the construction area.  All piping, valves, electrical conduit, etc., in the construction area 
shall be removed or relocated as necessary in a manner acceptable to the Engineer. 

 
B. Contractor shall maintain access to existing operating units affected by his construction 

activities and coordinate with the Utility regarding times of limited access.  Contractor 
shall coordinate with Utility regarding time and extent of any plant shut downs.  
Contractor is advised that shut down periods may be limited to four (4) hours and 12:00 
A.M. to 6:00 A.M. time frames. 

 
1.08 HANDLING MATERIALS NOT APPROVED 
 

A. The Contractor shall remove from the site any materials found to be damaged, or not 
meeting the specifications.  These materials shall be removed promptly, unless the 
Engineer will accept the materials after repairing.  Inspection before installation shall 
not relieve the Contractor from any responsibility to furnish good quality materials.  
Review of shop drawings and submittals is for the Contractor’s benefit.  Any equipment 
that has been installed without approval by the Engineer prior to installation and found 
not to be in accordance with the specifications shall be removed and replaced with 
approved items at the Contractor’s sole expense. 

 
1.09 PUMPING AND DEWATERING OPERATIONS 
 

A. Work to be performed may require draining, pumping and dewatering, and certain 
cleaning operations necessary to complete the work as specified and as indicated on the 
drawings.  It is the intent of these specifications that such draining, pumping and 
dewatering, and cleaning operations shall be the obligation of the Contractor. 

 
1.10 SANITATION FACILITIES 
 

A. The Contractor shall provide portable toilet facilities in sufficient number for the 
Contractor’s use throughout the course of the project and in accordance with OSHA 
requirements. 

 
1.11 UNFAVORABLE CONSTRUCTION CONDITIONS 
 

A. During unfavorable weather, wet ground, or other unsuitable construction conditions, 
the Contractor shall confine his operations to work which will not be adversely affected.  
No portion of the work shall be constructed under conditions which would adversely 
affect the quality, unless special means or precautions are taken by the Contractor to 
perform the work in a proper and satisfactory manner. 

 
1.12 FINAL TESTING AND OPERATION 
 

A. Prior to presentation for final acceptance of the work under this contract, the 
Contractor shall have tested all linework and manholes in accordance with their 
associated specification sections included in these contract documents.  Any tests that 
fail shall be corrected and tested until passage at Contractor’s expense. Such operation 
shall be properly coordinated with the Owner’s operating personnel. 

 
1.13 PROGRESS CLEANING 
 

A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and 
orderly conditions. 
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B. Where work is performed in residential and commercial areas, cleanup sufficient to 
permit normal access and use by property owners shall be performed daily.  Final 
cleanup shall be performed once the extension has been installed.  Failure to perform 
clean-up work as described above may result in retainage of an additional ten (10%) 
percent of the cost of the work completed until the cleanup work has been completed 
or non-processing of additional pay requests. 

 
 

END OF SECTION 
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SECTION 01290  
 

MEASUREMENT AND PAYMENT 
UNIT PRICE 

 
PART 1. GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Scope of Payment. 
B. Unit Price Items. 

 
1.02 RELATED SECTIONS 
 

A. BID. 
B. General Conditions. 
C. Section 01100 – Summary of Work. 

 
1.03 SCOPE OF PAYMENT 
 

A. The Bid for each item of Work listed in the Unit Price Bid of the Bid, whether lump sum 
amount or unit price based on the approximate quantity listed, shall include all costs as 
specified in the Bid. 

B. Reasonably implied parts of the Work shall be included in the Bid, as specified in Section 
01100. 

C. Payments for lump sum items shall be made in proportion to the amount of Work 
accomplished as determined by the Engineer as of the period ending date of each 
Application for Payment. 

D. Measurement of unit price items will be made by Engineer of actual quantities installed 
as of the period ending date of each Application for Payment. 

 
1.04 UNIT PRICE ITEMS 
 

A. Item No. 1: 6” SDR-21, CL 200, PVC Water Main. 
 
1. Unit of Measure:  Linear Foot. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed water line and all other related appurtenances 
as shown on the Drawings and specified herein. 

 
B. Item No. 2: 4" SDR-21, CL 200, PVC Water Main. 

 
1. Unit of Measure: Linear Foot. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed water line and all other related appurtenances 
as shown on the Drawings and specified herein. 

 
C. Item No. 3: 2” SDR-21, CL 200, PVC Water Main. 

 
1. Unit of Measure: Linear Foot. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed water line and all other related appurtenances 
as shown on the Drawings and specified herein. 
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D. Item No. 4: Bore & Encase 6” Water Main w/ 12” Steel Encasement. 
 

1. Unit of Measure: Linear Foot. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed 12" bore (12" steel encasement, 6" PVC carrier 
pipe, casing spacers, and end seals) and all other related appurtenances as shown on 
the Drawings and specified herein. 

3. Payment shall be made on a linear foot basis on a flat plane measured from one end 
of the encasement to the other. 

 
E. Item No. 5: Bore & Encase 4” Water Main w/8” Steel Encasement. 

 
1. Unit of Measure: Linear Foot. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed 8” bore (8” steel encasement, 4” PVC carrier 
pipe, casing spacers, and end seals) and all other related appurtenances as shown on 
the Drawings and specified herein. 

3. Payment shall be made on a linear foot basis on a flat plane measured from one end 
of the encasement to the other. 

 
F. Item No. 6: 6” Gate Valve w/Valve Box. 

 
1. Unit of Measure: Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed 6” gate valve and valve box and all other related 
appurtenances as shown on the Drawings and specified herein. 
 

G. Item No. 7: 4” Gate Valve w/Valve Box. 
 

1. Unit of Measure:  Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed 4” gate valve and valve box and all other related 
appurtenances as shown on the Drawings and specified herein. 

 
H. Item No. 8: 2” Gate Valve w/Valve Box. 

 
1. Unit of Measure: Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

and materials to install the proposed 2” gate valve and valve box and all other related 
appurtenances as shown on the Drawings and specified herein. 

 
I. Item No. 9: Standard Fire Hydrant Assembly. 

 
1. Unit of Measure:  Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances to install the proposed fire hydrant assembly 
(including anchor tee, gate valve, anchor coupling, and standard 3-way fire hydrant) 
as shown on the Drawings and specified herein. 

 
J. Item No. 10: Standard Pony Hydrant Assembly. 

 
1. Unit of Measure:  Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances to install the proposed pony hydrant assembly 
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(including anchor tee, gate valve, anchor coupling, and standard 2-way fire hydrant) 
as shown on the Drawings and specified herein. 

 
K. Item No. 11: Standard Blow-Off Assembly. 

 
1. Unit of Measure:  Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances to install the proposed standard blow-off 
assembly as shown on the Drawings and specified herein. 

 
L. Item No. 12: Same Side Service Connections. 

 
1. Unit of Measure:  Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances to install water meter service connection on 
the same side of the road as the water main being connected to (including tapping 
saddle, corporation stop, polyethylene service line, meter setter, meter, meter box, 
and reconnection to existing customer service line) as shown on the Drawings and 
specified herein. 

 
M. Item No. 13: Opposite Side Service Connections. 

 
1. Unit of Measure: Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances to install water meter service connection on 
the opposite side of the road as the water main being connected to (including tapping 
saddle, corporation stop, polyethylene service line, meter setter, meter, meter box, 
and reconnection to existing customer service line) as shown on the Drawings and 
specified herein. 

 
N. Item No. 14: Tie-In to Existing 6” Water Line. 

 
1. Unit of Measure: Each. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances necessary to connect to the existing 6” water 
line as shown on the Drawings and specified herein. 

 
O. Item No. 15: Asphalt Surface Repair. 

 
1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for providing all of the materials, 

equipment, labor, compaction, saw cutting, and related appurtenances necessary to 
repair disturbed asphalt surfaces with concrete as shown on the Drawings and 
specified herein. 
 

P. Item No. 16: Concrete Surface Repair. 
 

1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for providing all of the materials, 

equipment, labor, compaction, saw cutting, and related appurtenances necessary to 
repair disturbed concrete surfaces as shown on the Drawings and specified herein. 
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Q. Item No. 17: Gravel Surface Repair. 
 

1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for providing all of the materials, 

equipment, labor, compaction, and related appurtenances necessary to repair 
disturbed gravel surfaces back to preconstruction condition as shown on the 
Drawings and specified herein. 
 

R. Item No. 18: Testing & Disinfection. 
 

1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for providing all of the labor, equipment, 

materials, and related appurtenances to hydrostatically pressure test, disinfect, and 
place into service all new waterlines (including regulatory sampling and testing per 
Arkansas Department of Health requirements) as specified herein. 
 

S. Item No. 19: Site Restoration & Cleanup. 
 

1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for providing all of the materials, 

equipment, labor, backfilling of trenches, establishment of turf (including seed, straw, 
water, and solid sod as necessary), and general cleanup of disturbed areas as specified 
herein. 
 

T. Item No. 20: Maintenance of Traffic. 
 

1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for maintaining traffic during construction, 

including, but not limited to, flaggers, signage, temporary fencing, barricades, and any 
other equipment and labor needed to protect workers and public from dangers 
associated with construction activities. 
 

U. Item No. 21: Mobilization, Bonds, & Insurance. 
 

1. Unit of Measure: Lump Sum. 
2. This item shall compensate the Contractor for all costs associated with movement of 

personnel, equipment, supplies, incidentals, necessary to perform the complete 
project scope of work (as shown on the Drawings), required performance & payment 
bonds, and insurance specified herein. 

3. This item is limited to a maximum of 5% of the total bid. Should the Contractor bid 
more than 5%, the bid amount will be reduced, by the Engineer, to 5% for award 
consideration. 

 
PART 2. PRODUCTS 
 
 Not Used. 
 
PART 3. EXECUTION 
 
 Not Used. 
 

 
END OF SECTION 
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SECTION 01310 
 

GENERAL CONSTRUCTION REQUIREMENTS 
 
PART 1.  GENERAL 
 
1.01 RELATIONSHIP WITH EXISTING FACILITIES 
 

A. The Contractor shall notify, in writing, the Engineer 14-days in advance of the time that 
is necessary to take out of service an existing facility. 

B. The Contractor shall repair or replace, without delay, any and all damage to existing 
structures, surfaces, equipment, controls, or systems resulting from his operations that 
are required to put the facility back in operation upon completion of the project. 

 
1.02 BYPASSING 
 

A. Whenever existing facilities have to be temporarily dammed and dewatered, the work 
will be done by the Contractor in a manner acceptable to the Engineer.  The Contractor 
shall notify the Engineer and the Owner prior to any such activities. 

B. The General Contractor shall also be responsible for removal of all temporary earthen, 
steel, or concrete structures required to accomplish this work and returning the sites of 
these structures to the same or an improved condition as when this project was 
initiated by the Contractor. 

C. The Contractor shall be responsible for all bypass pumping required to maintain flow 
during construction. 

 
1.03 TEMPORARY FLOW STOPPAGE 
 

A. In cases where the construction requires connections to live conduits, or the plugging of 
pipelines, provisions for temporarily halting flow as required will be planned and 
coordinated with the Owner and conducted by the Contractor. 

 
1.04 CLEAN UP 
 

A. The Contractor shall not allow the site of the work to become littered with trash and 
waste material, but shall maintain the site of the work in a neat and orderly condition 
throughout the construction period.  On or before the completion of the work, the 
Contractor shall carefully clean out all pits, drain lines and drains, chambers or conduits 
and shall remove all temporary structure built by him and rubbish of all kinds from any 
of the grounds which he has occupied and leave them in first-class condition to the 
satisfaction of the Engineer. 

 
1.05 AS-BUILT DRAWINGS 
 

A. Concurrent with performance of contract work, each Contractor shall prepare and 
maintain one neat and legible set of full-size contract drawings indicating “as-built”, 
including but not limited to changes in type, location, length, or size for any item of 
work.  “As-built” drawing mark-ups shall be prepared at the time the applicable item of 
work is constructed or installed.  The preparation of “as-built” drawings shall be as 
required by the Engineer.  Prior to the final acceptance of contract work, the Contractor 
shall submit to the Engineer one complete set of drawings showing all “as-built” work 
modifications. 
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1.06 TESTS AND INSPECTIONS 
 

A. All materials, equipment, installation, and workmanship included in this contract, if so 
required by the Engineer, shall be tested and inspected to prove compliance with the 
contract requirements. 

B. No tests specified herein shall be applied until the item to be tested has been inspected 
and approval given for the application of such test by an authorized representative of 
the manufacturer of the equipment. 

C. Acceptance Tests and Inspection 
 

1. The acceptance tests shall be at the Contractor’s expense for any materials or 
equipment specified herein.  This is to include test of items during the process of 
manufacture and on completion of manufacture, comprising material tests, 
hydraulic pressure tests, electric tests, performance and operating tests and 
inspections in accordance with the relevant standards of the industry, and more 
particularly as detailed in individual clauses of these specifications, or as may be 
required by the Engineer to satisfy himself that the items tested and inspected 
comply with the requirements of this contract. 

2. All items delivered at the site shall be inspected in order that the Engineer may be 
satisfied that such items are of the specified quality and workmanship and are in 
good order and condition at the time of delivery. 

 
D. Installed Tests and Inspection 
 

1. If under test, any portion of the work shall fail to fulfill the contract requirements 
and is altered, renewed, or replaced, tests on that portion when so altered, 
removed, or replaced, together with all other portions of the work as are affected 
thereby, shall if so required by the Engineer, be repeated within reasonable time 
and in accordance with the specified conditions, and the Contractor shall refund to 
the Owner all reasonable expenses incurred by the Owner as a result of the 
carrying out of such tests. 

2. Where, in the case of an otherwise satisfactory installed test, any doubt, dispute, or 
difference should arise between the Engineer and the Contractor regarding the test 
results or the methods or equipment used in the carrying out by the Contractor 
such a test, then the Engineer may order the test to be repeated.  If the repeat test 
using such modified methods or equipment as the Engineer may require 
substantially confirms the previous test, then all costs in connection with the repeat 
test will be paid by the Owner, otherwise the costs shall be borne by the 
Contractor.  Where the results of any installed test fail to comply with the contract 
requirements for such test, then such repeat tests as may be necessary to achieve 
the contract requirements shall be made by the Contractor at his own expense. 

 
 

END OF SECTION 
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SECTION 01330 
 

SUBMITTAL REQUIREMENTS 
 
PART 1. GENERAL 
 
1.01 SUBMITTALS 
 

A. Shop Drawings 
 

The Contractor shall submit to the Engineer one (1) electronic copy of all shop 
drawings, erection drawings, schedules, certified dimension prints, schematic or 
system diagrams, data sheets, catalog cuts, bulletins, and other descriptive 
material as is customary or as may be specifically required by the Engineer prior 
to purchase, fabrication, or shipment to the Project Site. 

 
B. Format 
 

The drawings and data shall have been reviewed and approved by the 
Contractor prior to submittal and bear the Contractor’s approval stamp and 
signature.  Submittal data shall be in such form and so presented that the 
Engineer may readily review the data.  This means that submittals must be in an 
8½” by 11” digital format.  Engineering drawings are to be reduced to an 11” by 
17” digital format.  No 24” by 36” drawings will be accepted.  Submittals shall be 
for individual specification sections and shall be complete by section. 

 
C. Qualifications 
 

The Contractor is directed to specific specification sections where specific 
requirements for submittals may be described in more detail.  The drawings, or 
other required descriptive material, will be examined and approved, corrected, 
or rejected by the Engineer with reasonable promptness.  All rejected material 
shall be revised and resubmitted until approval is obtained.  Each submittal shall 
be accompanied by a letter of qualification stating that the proposed equipment 
meets the specifications; or, clearly itemizes and explains any proposed 
exceptions.  Delays caused by such rejections will not be considered cause for 
extension of the contract time.  Approval by Engineer indicates general 
compliance or acceptability; however, it does not relieve the Contractor of final 
responsibility for proper dimensions, character, quantity, quality, strength, or 
sufficiency of the items involved.  Waivers, or exceptions, to the Plans and 
Specifications may be validated only in writing by the Engineer.  Written 
validation will specifically identify the feature in question and no such waiver or 
exception shall be assumed as a result of omissions or oversights in examining 
and approving the above drawings or other materials. 
 
Any equipment installed by the Contractor, not formally approved by the 
Engineer, shall be at the Contractor’s risk if it is found that the installed 
equipment does not conform to the specifications. 

 
 

END OF SECTION 
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SECTION 01720 
 

PROJECT RECORD DOCUMENT 
 
PART 1. GENERAL 
 
1.01 SCOPE 
 

A. General 
 

Prepare and maintain record documents for the project to accurately reflect the 
construction as built.  Documents must be submitted upon completion as a condition of 
final acceptance. 

 
1.02 MAINTENANCE OF RECORD DOCUMENTS 
 

A. Maintain at the job site during construction activities, one copy of: 
 

1. Contract drawings.  As-built drawings. 
2. Specifications. 
3. Addenda. 
4. Reviewed Shop drawings. 
5. Change Orders and Field Orders. 
6. Other contract modifications. 
7. Field test records. 
8. Manufacturers’ Certifications. 
9. Correspondence. 

 
B. Storage 
 

Store record documents in an approved location apart from documents used for 
construction.  Do not use record documents for construction purposes.  Provide files 
and racks for orderly storage.  Maintain documents in clean, dry, legible condition.  
Make documents and samples available at all times for inspection by the Engineer. 

 
1.03 RECORDING 
 

A. Drawing Requirements 
 

Legibly mark contract drawings to record actual construction: 
 
1. Depths of various elements of foundation in relation to the baseline and project 

benchmark. 
2. Horizontal and vertical location of underground and under-slab utilities and 

appurtenances referenced to permanent surface improvements. 
3. Location of internal utilities and appurtenances referenced to permanent surface 

improvements. 
4. Field changes of dimension and detail. 
5. Changes made by change order or field order. 
6. Details not on original contract drawings. 
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B. Specifications 
 

Legibly mark specifications and addenda to record: 
 
1. Manufacturer, trade name, catalog number, and supplier of each product and item 

of equipment actually installed. 
2. Changes made by change order or field order. 
3. Other matters not originally specified. 

 
1.04 SUBMITTAL 
 

A. At project completion, deliver record documents to the Engineer.  Place all letter-sized 
material in a 3-ring binder, neatly indexed.  Bind contract drawings and shop drawings in 
rolls of convenient size for ease of handling. 

B. Accompany the submittal with a transmittal letter containing: 
 

1. Date. 
2. Project title and number. 
3. Contractor’s name and address. 
4. Title and number of each record document. 
5. Certification that each document as submitted is complete and accurate. 
6. Signature of Contractor. 

 
C. Sufficient retainage will be withheld from final payment until acceptable Project Record 

Documents are submitted to the Engineer. 
 
 

END OF SECTION 
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SECTION 01890 
 

PROJECT CLOSE-OUT 
 
PART 1. GENERAL 
 
1.01 SCOPE 
 

A. Provide all labor, material, equipment, services, papers, documents, and incidentals 
necessary to effectively close-out the project. 

 
PART 2. DETAIL REQUIREMENTS 
 
2.01 DETAIL 
 

A. Cleaning-up – As the project draws to a close, a program of total clean-up will be 
initiated by the Contractor.  All trades will effectively take care of their areas of 
responsibilities to insure a clean and ready to occupy work environment both inside and 
out.  This will take place prior to the issuance of the Letter of Substantial Completion. 

B. Guarantees, Bonds, and Affidavits – Prior to project close-out, the Contractor shall 
submit to the Engineer, three (3) copies of all guarantees, bonds, affidavits, testing 
reports, color selections, etc., as appropriate to material, service or equipment 
installation affecting the project.  List General Contractor and all major subs and 
suppliers as well as Project Engineer.  List addresses and telephone numbers for each.  
Bind into three (3) loose-leaf binders and organize by Section. 

C. Project Record Drawings – The Contractor shall maintain and then furnish the Engineer 
with “as-built” reproducible mylar drawings upon completion of project, showing actual 
location, in line and elevations, of all exterior utility lines and of any relocation of piping 
or conduit within the limits of the site from that shown on the drawings.  Any changes 
to the details, plans or elevations should also be recorded on these drawings.  All copies 
of drawings and specifications, except the Contractor’s executed contract sets, remain 
the property of the Engineer and shall be returned to him at the completion of the 
project. 

 
If required, the drawings may be returned to the Contractor where more information is 
necessary prior to acceptance of the drawings. 

 
D. Final Inspection – At Final Inspection, prior to the issuance of the final Certificate for 

Payment and in compliance with the General Conditions, all previous punch-list items 
will be verified by the Contractor in writing that he has corrected said items to conform 
to the plans and specifications.  Also, at this time, individual affidavits from ALL 
subcontractors stating that they have been paid in full for their services by the General 
Contractor shall be presented to the Engineer. 

 
The Final Inspection will be made in company with a representative of the Owner, the 
Engineer, and the Contractor. 

 
 

END OF SECTION 
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 SECTION 02160 
 CONTRACTOR'S TRENCH EXCAVATION SYSTEM AND SHORING 
 SAFETY PLAN 
 
 
PART 1 - GENERAL 
 
1.01 SCOPE   
 

A. This section shall cover the CONTRACTOR furnishing a Trench Safety System Plan, and all labor and 
materials for installation and maintenance of the Trench Safety System. 

 
1.02 APPLICATION   
 

A. For any trench excavation at a depth of five (5) feet or greater or where shown on plans, provide 
trench safety system. Trench safety system shall be in accordance with details shown on 
CONTRACTOR's Trench Excavation and Shoring Safety Plan. 

 
1.03 QUALITY ASSURANCE.   
 

A. Trench safety system to meet appropriate requirements established in the Occupational Safety and 
Health Administration (OSHA) Safety & Health Regulations, 29 CFR 1926, Subpart P - Excavations, 
Trenching and Shoring, as may be amended, and OSHA's proposed standards on trenching 
excavation published in Volume 54, No. 209 of the Federal Register, October 31, 1989; Pages 
45959-45991. Those standards are incorporated into these specifications by reference.  Should the 
applicable OSHA standards be modified or amended, the more stringent standards shall apply. 

 
1.04 SUBMITTALS   
 

A. The CONTRACTOR shall provide Trench Safety System Plan for Project prior to Award of the 
Contract. The Plan shall incorporate the detailed plans and specifications for a Trench Safety System 
conforming to OSHA standards. The Plan shall account for project site conditions, CONTRACTOR's 
trench construction means, methods, techniques or procedures, the relationship of spoil to edge of 
trench, and CONTRACTOR's equipment to be used in construction of project facilities requiring 
trench Safety System(s). CONTRACTOR shall submit a certificate signed and sealed by a Registered 
Professional Engineer licensed in the State of Arkansas stating that CONTRACTOR's Trench Safety 
System Plan has been designed in conformance with appropriate OSHA standards and applicable 
specifications as required by this item. CONTRACTOR's Trench Safety System Plan shall demonstrate 
the type(s) of Trench Safety System to be used on the project. 

 
1.05 MATERIALS.   
 

A. The materials used in the Trench Safety System shall be furnished by the CONTRACTOR, as approved 
by the OWNER, to comply with the requirements of the work of the CONTRACTOR as specified 
therein. 

 
B. Timber.  Trench sheeting materials to be full size, a minimum of two inches in thickness, solid 

and sound, free from weakening defects such as loose knots and splits. 
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C. Steel Sheet Piling.  Steel sheet piling shall at a minimum conform to one of the following 

specifications: 
 

a. ASTM A328. 
b. ASTM A572, Grade 50. 
c. ASTM A690. 

 
Steel for stringers (wales) and cross braces shall conform to ASTM A588. 

 
 D. Steel Trench Boxes.  Portable steel trench box shall at a minimum be constructed of steel 

conforming to ASTM Specification A-36. Connecting bolts used shall conform to Specifications ASTM 
A-307. Welds to conform to requirements of AWS Specification D1.1. 

 
 E. Other Materials.  Other materials to be utilized shall at a minimum conform to applicable ASTM 

standards. 
 
10.6 INSTALLATION 
 

A. Trench safety system shall be constructed, installed, and maintained in accordance with the Trench 
Safety System Plan prepared by the CONTRACTOR's Registered Professional Engineer. 

 
B. Timber Sheeting.  Timber sheeting and size of uprights, stringers (wales), and cross bracing to be 

installed in accordance with CONTRACTOR's plan. In no case shall the sizes of the timber sheeting 
members be less than, or the spacing greater than, those given in Table P-2 in OSHA Part 1926, Sub-
part P - Excavation, Trenching and Backfilling. Place cross braces in true horizontal position, spaced 
vertically, and secured to prevent sliding, falling, or kickouts. Cross braces to be placed at each end 
of stringers (wales), in addition to other locations required. Cross braces and stringers (wales) to be 
placed at splices of uprights, in addition to other locations required. 

 
C. Steel Sheet Piling.  Steel sheet piling of equal or greater strength may be used in lieu of timber 

trench shoring shown in the OSHA tables (proposed standards). Drive steel sheet piling to at least 
minimum depth below trench bottom as recommended by CONTRACTOR's Registered Professional 
Engineer providing design. Place cross braces in true horizontal position, spaced vertically and 
secured to prevent sliding, falling, or kickouts. Cross braces to be placed at each end or stringers 
(wales), in addition to other locations required. 

 
D. Trench Boxes.  Portable trench box may be used in lieu of timber trench shoring shown in the OSHA 

tables (proposed standards) and shall be designed to provide equal or greater protection than 
timber trench shoring shown in the OSHA tables. In cases where top of portable trench box will be 
below top of trench, the trench must be sloped to the maximum allowable slope for the soil 
conditions existing on the Project. In areas where a sloped trench will affect the integrity of existing 
structures, CONTRACTOR to protect structures prior to sloping trench. 

 
E. Trench Jacks.  When trench jacks are used for cross bracing and/or stringers (wales), the trench 

jacks shall provide protection greater than or equal to the timber cross bracing shown in the OSHA 
tables (proposed standards). Trench jacks to be placed at each end of stringers (wales) in addition to 
other locations required. 
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1.07 SUPERVISION   
 
 A. CONTRACTOR must provide competent supervisory personnel at each trench while work is in 

progress to ensure CONTRACTOR's methods, procedures, equipment, and materials pertaining to 
the safety systems in this Item are sufficient to meet requirements of Arkansas Law and OSHA 
Standards. 

 
1.08 MAINTENANCE OF SAFETY SYSTEM.   
 

A. The safety system shall be maintained in the condition as shown on the Trench Excavation and 
Shoring Safety Plan as designed by the CONTRACTOR's Registered Professional Engineer. The 
CONTRACTOR shall take all necessary precaution to ensure the safety systems are not damaged 
during their use. If at any time during its use a safety system is damaged, personnel shall be 
immediately removed from the trench excavation area and the safety system repaired. The 
CONTRACTOR shall take all necessary precautions to ensure no loads, except those provided for in 
the plan, are imposed upon the trench safety system. 

 
1.09 INSPECTION   
 

A. CONTRACTOR shall make daily inspection of trench safety system to ensure that the system meets 
OSHA requirements. Daily inspection to be made by competent personnel. If evidence of possible 
cave-ins or slides is apparent, all work in the trench shall cease until necessary precautions have 
been taken to safeguard personnel entering trench.  CONTRACTOR to maintain permanent record of 
daily inspections. 

 
1.10 REMOVAL   
 

A. Bed and backfill pipe to a point at least one (1) foot above top of pipe or other embedded items 
prior to removal of any portion of trench safety system. Bedding and backfill to be in accordance to 
other applicable specification items. Backfilling and removal of trench supports shall be in 
accordance with CONTRACTOR's Trench Excavation and Shoring Safety Plan. Removal of trench 
safety system to be accomplished in such a manner to cause no damage to pipe or other embedded 
items.  Remove no braces or trench supports until all personnel have evacuated the trench. Backfill 
trench to within five (5) feet of natural ground prior to removal of entire trench safety system. 

 
 
 END OF SECTION 
 
 
 
 
 
 
 
 
 
 
 
 



CEA -4- 02160 
1/3/2024  Contractor’s Trench Excavation System and Shoring 

 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



Occupational Safety and Health Admin., Labor § 1926.650 

If it is necessary to stand at the out
board or inboard edge of the deckload 
where less than 24 inches of bulwark. 
rail. coaming. or other protection ex
ists. all employees shall be provided 
with a suitable means of protection 
against falling from the deckload. 

(d) First-aid and lifesaving equipment. 
(1) Provisions for rendering first aid 
and medical assistance shall be in ac
cordance with subpart D of this part. 

(2) The employer shall ensure that 
there is in the vicinity of each barge in 
use at least one U.S. Coast Guard-ap
proved 30-inch lifering with not less 
than 90 feet of line attached. and at 
least one portable or permanent ladder 
which will reach the top of the apron 
to the surface of the water. If the above 
equipment is not available at the pier. 
the employer shall furnish it during 
the time that he is working the barge. 

(3) Employees walking or working on 
the unguarded decks of barges shall be 
protected with U.S. Coast Guard-ap
proved work vests or buoyant vests. 

(e) Commercial diving operations. Com
mercial diving operations shall be sub
ject to subpart T of part 1910. 
§§ 1910.401-1910.441. of this chapter. 

[39 FR 22801. June 24. 1974. as amended at 42 
FR 37674. July 22. 1977) 

§ 1926.606 Definitions applicable to 
this subpart. 

(a) Apro~The area along the water
front edge of the pier or wharf. 

(b) Bulwark-The side of a ship above 
the upper deck. 

(c) Coamin~The raised frame. as 
around a hatchway in the deck. to keep 
out water. 

(d) Jacob's ladder-A marine ladder of 
rope or chain with wooden or metal 
rungs. 

(e) Rail. for the purpose of § 1926.605. 
means a light structure serving as a 
guard at the outer edge of a ship's 
deck. 

Subpart P-Excavations 

AUTHORITY: Sec. 107. Contract Worker 
Hours and Safety Standards Act (Construc
tion Safety Act) (40 U.S.C. 333); Secs. 4. 6. 8. 
Occupational Safety and Health Act of 1970 
(29 U.S.C. 653. 655. 657); Secretary of Labor's 
Order No. 12-71 (36 FR 8754). 8-76 (41 FR 

25059). or 9-83 (48 FR 35736). as applicable. and 
29 CFR part 1911. 

SOURCE: 54 FR 45959. Oct. 31. 1989. unless 
otherwise noted. 

§ 1926.650 Scope, application, and defi
nitions applicable to this subpart. 

(a) Scope and application. This sub
part applies to all open excavations 
made in the earth's surface. Exca
vations are defined to include trenches. 

(b) Definitions applicable to this sub
part. 

Accepted engineering practices means 
those requirements which are compat
ible with standards of practice required 
by a registered professional engineer. 

Aluminum Hydraulic Shoring means a 
pre-engineered shoring system com
prised of aluminum hydraulic cylinders 
(crossbraces) used in conjunction with 
vertical rails (uprights) or horizontal 
rails (walers). Such system is designed. 
specifically to support the sidewalls of 
an excavation and prevent cave-ins. 

Bell-bottom pier hole means a type of 
shaft or footing excavation. the bottom 
of which is made larger than the cross 
section above to form a belled shape. 

Benching (Benching system) means a 
method of protecting employees from 
cave-ins by excavating the sides of an 
excavation to form one or a series of 
horizontal levels or steps. usually with 
vertical or near-vertical surfaces be
tween levels. 

Cave-in means the separation of a 
mass of soil or rock material from the 
side of an excavation. or the loss of soil 
from under a trench shield or support 
system. and its sudden movement into 
the excavation. either by falling or 
sliding. in sufficient quantity so that it 
could entrap. bury. or otherwise injure 
and immobilize a person. 

Competent person means one who is 
capable of identifying existing and pre
dictable hazards in the surroundings. 
or working conditions which are unsan
itary. hazardous. or dangerous to em
ployees. and who has authorization to 
take prompt corrective measures to 
eliminate them. 

Cross braces mean the horizontal 
members of a shoring system installed 
perpendicular to the sides of the exca
vation. the ends of which bear against 
either uprights or wales. 
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Excavation means any man-made cut. 
cavity. trench. or depression in an 
earth surface. formed by earth re
moval. 

Faces or sides means the vertical or 
inclined earth surfaces formed as a re
sult of excavation work. 

Failure means the breakage. displace
ment. or permanent deformation of a 
structural member or connection so as 
to reduce its structural integrity and 
its supportive capabilities. 

Hazardous atmosphere means an at
mosphere which by reason of being ex
plosive. flammable. poisonous. corro
sive. oxidizing. irritating. oxygen defi
cient. toxic. or otherwise harmful. may 
cause death. illness. or injury. 

Kickout means the accidental release 
or failure of a cross brace. 

Protective system means a method of 
protecting employees from cave-ins. 
from material that could fall or roll 
from an excavation face or into an ex
cavation. or from the collapse of adja
cent structures. Protective systems in
clude support systems. sloping and 
benching systems. shield systems. and 
other systems that provide the nec
essary protection. 

Ramp means an inclined walking or 
working surface that is used to gain ac
cess to one point from another. and is 
constructed from earth or from struc
tural materials such as steel or wood. 

Registered Professional Engineer means 
a person who is registered as a profes
sional engineer in the state where the 
work is to be performed. However. a 
professional engineer. registered in any 
state is deemed to be a "registered pro
fessional engineer" within the meaning 
of this standard when approving de
signs for "manufactured protective 
systems" or "tabulated data" to be 
used in interstate commerce. 

Sheeting means the members of a 
shoring system that retain the earth in 
position and in turn are supported by 
other members of the shoring system. 

Shield (Shield system) means a struc
ture that is able to withstand the 
forces imposed on it by a cave-in and 
thereby protect employees within the 
structure. Shields can be permanent 
structures or can be designed to be 
portable and moved along as work pro
gresses. Additionally. shields can be ei
ther premanufactured or job-built in 

29 CFR Ch. XVII (7-1-05 Edition) 

accordance with § 1926.652 (c)(3) or 
(c) (4). Shields used in trenches are usu
ally referred to as "trench boxes" or 
"trench shields." 

Shoring (Shoring system) means a 
structure such as a metal hydraulic. 
mechanical or timber shoring system 
that supports the sides of an exca
vation and which is designed to prevent 
cave-ins. 

Sides. See "Faces." 
Sloping (Sloping system) means a 

method of protecting employees from 
cave-ins by excavating to form sides of 
an excavation that are inclined away 
from the excavation so as to prevent 
cave-ins. The angle of incline required 
to prevent a cave-in varies with dif
ferences in such factors as the soil 
type. environmental conditions of ex
posure. and application of surcharge 
loads. 

Stable rock means natural solid min
eral material that can be excavated 
with vertical sides and will remain in
tact while exposed. Unstable rock is 
considered to be stable when the rock 
material on the side or sides of the ex
cavation is secured against caving-in 
or movement by rock bolts or by an
other protective system that has been 
designed by a registered professional 
engineer. 

Structural ramp means a ramp built of 
steel or wood. usually used for vehicle 
access. Ramps made of soil or rock are 
not considered structural ramps. 

Support system means a structure 
such as underpinning. bracing. or shor
ing. which provides support to an adja
cent structure. underground installa
tion. or the sides of an excavation. 

Tabulated data means tables and 
charts approved by a registered profes
sional engineer and used to design and 
construct a protective system. 

Trench (Trench excavation) means a 
narrow excavation (in relation to its 
length) made below the surface of the 
ground. In general. the depth is greater 
than the width. but the width of a 
trench (measured at the bottom) is not 
greater than 15 feet (4.6 m). If forms or 
other structures are installed or con
structed in an excavation so as to re
duce the dimension measured from the 
forms or structure to the side of the ex
cavation to 15 feet (4.6 m) or less 
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(measured at the bottom of the exca
vation). the excavation is also consid
ered to be a trench. 

Trench box. See "Shield." 

Trench shield. See "Shield." 

Uprights means the vertical members 


of a trench shoring system placed in 
contact with the earth and usually po
sitioned so that individual members do 
not contact each other. Uprights 
placed so that individual members are 
closely spaced. in contact with or 
interconnected to each other. are often 
called "sheeting." 

Wales means horizontal members of a 
shoring system placed parallel to the 
excavation face whose sides bear 
against the vertical members of the 
shoring system or earth. 

§ 1926.651 Specific excavation require
ments. 

(a) Surface encumbrances. All surface 
encumbrances that are located so as to 
create a hazard to employees shall be 
removed or supported. as necessary. to 
safeguard employees. 

(b) Underground installations. (1) The 
estimated location of utility installa
tions. such as sewer. telephone. fuel, 
electriC. water lines. or any other un
derground installations that reason
ably may be expected to be encoun
tered during excavation work. shall be 
determined prior to opening an exca
vation. 

(2) Utility companies or owners shall 
be contacted within established or cus
tomary local response times. advised of 
the proposed work. and asked to estab
lish the location of the utility under
ground installations prior to the start 
of actual excavation. When utility 
companies or owners cannot respond to 
a request to locate underground utility 
installations within 24 hours (unless a 
longer period is required by state or 
local law). or cannot establish the 
exact location of these installations. 
the employer may proceed. provided 
the employer does so with caution. and 
provided detection equipment or other 
acceptable means to locate utility in
stallations are used. 

(3) When excavation operations ap
proach the estimated location of under
ground installations. the exact loca
tion of the installations shall be deter
mined by safe and acceptable means. 

(4) While the excavation is open. un
derground installations shall be pro
tected. supported or removed as nec
essary to safeguard employees. 

(c) Access and egress-(1) Structural 
ramps. (i) Structural ramps that are 
used solely by employees as a means of 
access or egress from excavations shall 
be designed by a competent person. 
Structural ramps used for access or 
egress of equipment shall be designed 
by a competent person qualified in 
structural design. and shall be con
structed in accordance with the design. 

(ii) Ramps and runways constructed 
of two or more structural members 
shall have the structural members con
nected together to prevent displace
ment. 

(iii) Structural members used for 
ramps and runways shall be of uniform 
thickness. 

(iv) Cleats or other appropriate 
means used to connect runway struc
tural members shall be attached to the 
bottom of the runway or shall be at 
tached in a manner to prevent tripping. 

(v) Structural ramps used in lieu of 
steps shall be provided with cleats or 
other surface treatments on the top 
surface to prevent slipping. 

(2) Means of egress from trench exca
vations. A stairway. ladder. ramp or 
other safe means of egress shall be lo
cated in trench excavations that are 4 
feet (1.22 m) or more in depth so as to 
require no more than 25 feet (7.62 m) of 
lateral travel for employees. 

(d) Exposure to vehicular traffic. Em
ployees exposed to public vehicular 
traffic shall be provided with. and shall 
wear. warning vests or other suitable 
garments marked with or made of 
reflectorized or high-visibility mate
rial. 

(e) Exposure to falling loads. No em
ployee shall be permitted underneath 
loads handled by lifting or digging 
equipment. Employees shall be re
quired to stand away from any vehicle 
being loaded or unloaded to avoid being 
struck by any spillage or falling mate
rials. Operators may remain in the 
cabs of vehicles being loaded or un
loaded when the vehicles are equipped. 
in accordance with § 1926.601 (b)(6). to 
provide adequate protection for the op
erator during loading and unloading 
operations. 
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(0 Warning system for mobile equip
ment. When mobile equipment is oper
ated adjacent to an excavation. or 
when such equipment is required to ap
proach the edge of an excavation. and 
the operator does not have a clear and 
direct view of the edge of the exca
vation. a warning system shall be uti
lized such as barricades. hand or me
chanical signals. or stop logs. If pos
sible. the grade should be away from 
the excavation. 

(g) Hazardous atmospheres---(1) Testing 
and controls. In addition to the require
ments set forth in subparts D and E of 
this part (29 CFR 1926.50-1926.107) to 
prevent exposure to harmful levels of 
atmospheric contaminants and to as
sure acceptable atmospheric condi
tions. the following requirements shall 
apply: 

(i) Where oxygen deficiency 
(atmospheres containing less than 19.5 
percent oxygen) or a hazardous atmos
phere exists or could reasonably be ex
pected to exist. such as in excavations 
in landfill areas or excavations in areas 
where hazardous substances are stored 
nearby. the atmospheres in the exca
vation shall be tested before employees 
enter excavations greater than 4 feet 
(1.22 m) in depth. 

(ii) Adequate precautions shall be 
taken to prevent employee exposure to 
atmospheres containing less than 19.5 
percent oxygen and other hazardous 
atmospheres. These precautions in
clude providing proper respiratory pro
tection or ventilation in accordance 
with subparts D and E of this part re
spectively. 

(iii) Adequate precaution shall be 
taken such as providing ventilation. to 
prevent employee exposure to an at
mosphere containing a concentration 
of a flammable gas in excess of 20 per
cent of the lower flammable limit of 
the gas. 

(iv) When controls are used that are 
intended to reduce the level of atmos
pheric contaminants to acceptable lev
els. testing shall be conducted as often 
as necessary to ensure that the atmos
phere remains safe. 

(2) Emergency rescue equipment. (i) 
Emergency rescue equipment. such as 
breathing apparatus. a safety harness 
and line. or a basket stretcher. shall be 
readily available where hazardous at

29 CFR Ch. XVII (7-1-{)5 Edition) 

mospheric conditions exist or may rea
sonably be expected to develop during 
work in an excavation. This equipment 
shall be attended when in use. 

(ii) Employees entering bell-bottom 
pier holes. or other similar deep and 
confined footing excavations. shall 
wear a harness with a life-line securely 
attached to it. The lifeline shall be sep
arate from any line used to handle ma
terials. and shall be individually at
tended at all times while the employee 
wearing the lifeline is in the exca
vation. 

(h) Protection from hazards associated 
with water accumulation. (1) Employees 
shall not work in excavations in which 
there is accumulated water. or in exca
vations in which water is accumu
lating. unless adequate precautions 
have been taken to protect employees 
against the hazards posed by water ac
cumulation. The precautions necessary 
to protect employees adequately vary 
with each situation. but could include 
special support or shield systems to 
protect from cave-ins. water removal 
to control the level of accumulating 
water. or use of a safety harness and 
lifeline. 

(2) If water is controlled or prevented 
from accumulating by the use of water 
removal equipment. the water removal 
equipment and operations shall be 
monitored by a competent person to 
ensure proper operation. 

(3) If excavation work interrupts the 
natural drainage of surface water (such 
as streams). diversion ditches. dikes. or 
other suitable means shall be used to 
prevent surface water from entering 
the excavation and to provide adequate 
drainage of the area adjacent to the ex
cavation. Excavations subject to runoff 
from heavy rains will require an in
spection by a competent person and 
compliance with paragraphs (h) (1) and 
(h) (2) of this section. 

(i) Stability of adjacent structures. (1) 
Where the stability of adjoining build
ings. walls. or other structures is en
dangered by excavation operations. 
support systems such as shoring. brac
ing. or underpinning shall be provided 
to ensure the stability of such struc
tures for the protection of employees. 

(2) Excavation below the level of the 
base or footing of any foundation or re
taining wall that could be reasonably 
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expected to pose a hazard to employees 
shall not be permitted except when: 

0) A support system, such as under
pinning, is provided to ensure the safe
ty of employees and the stability of the 
structure; or 

(ii) The excavation is in stable rock; 
or 

(iii) A registered professional engi
neer has approved the determination 
that the structure is sufficently re
moved from the excavation so as to be 
unaffected by the excavation activity; 
or 

(iv) A registered professional engi
neer has approved the determination 
that such excavation work will not 
pose a hazard to employees. 

(3) Sidewalks, pavements, and appur
tenant structure shall not be under
mined unless a support system or an
other method of protection is provided 
to protect employees from the possible 
collapse of such structures. 

U) Protection of employees from loose 
rock or soil. (l) Adequate protection 
shall be provided to protect employees 
from loose rock or soil that could pose 
a hazard by falling or rolling from an 
excavation face. Such protection shall 
consist of scaling to remove loose ma
terial; installation of protective barri 
cades at intervals as necessary on the 
face to stop and contain falling mate
rial; or other means that provide equiv
alent protection. 

(2) Employees shall be protected from 
excavated or other materials or equip
ment that could pose a hazard by fall 
ing or rolling into excavations. Protec
tion shall be provided by placing and 
keeping such materials or equipment 
at least 2 feet (.61 m) from the edge of 
excavations, or by the use of retaining 
devices that are sufficient to prevent 
materials or equipment from falling or 
rolling into excavations, or by a com
bination of both if necessary. 

(k) Inspections. (l) Daily inspections 
of excavations, the adjacent areas, and 
protective systems shall be made by a 
competent person for evidence of a sit 
uation that could result in possible 
cave-ins, indications of failure of pro
tective systems, hazardous 
atmospheres, or other hazardous condi
tions. An inspection shall be conducted 
by the competent person prior to the 
start of work and as needed throughout 

the shift. Inspections shall also be 
made after every rainstorm or other 
hazard increasing occurrence. These in
spections are only required when em
ployee exposure can be reasonably an
ticipated. 

(2) Where the competent person finds 
evidence of a situation that could re
sult in a possible cave-in, indications 
of failure of protective systems, haz
ardous atmospheres, or other haz
ardous conditions, exposed employees 
shall be removed from the hazardous 
area until the necessary precautions 
have been taken to ensure their safety. 

(1) Walkways shall be provided where 
employees or equipment are required 
or permitted to cross over excavations. 
Guardrails which comply with 
§ 1926.502(b) shall be provided where 
walkways are 6 feet (l.S m) or more 
above lower levels. 

[54 FR 45959, Oct. 31, 1989. as amended by 59 
FR 40730. Aug. 9. 1994] 

§ 1926.652 Requirements for protective 
systems. 

(a) Protection of employees in exca
vations. (l) Each employee in an exca
vation shall be protected from cave-ins 
by an adequate protective system de
signed in accordance with paragraph 
(b) or (c) of this section except when: 

(i) Excavations are made entirely in 
stable rock; or 

(ii) Excavations are less than 5 feet 
(l.52m) in depth and examination of the 
ground by a competent person provides 
no indication of a potential cave-in. 

(2) Protective systems shall have the 
capacity to resist without failure all 
loads that are intended or could rea
sonably be expected to be applied or 
transmitted to the system. 

(b) Design of sloping and benching sys
tems. The slopes and configurations of 
sloping and benching systems shall be 
selected and constructed by the em
ployer or his designee and shall be in 
accordance with the requirements of 
paragraph (b)(l); or, in the alternative, 
paragraph (b)(2); or, in the alternative, 
paragraph (b)(3) , or, in the alternative, 
paragraph (b)(4), as follows: 

(I) Option (I)-Allowable configurations 
and slopes. (i) Excavations shall be 
sloped at an angle not steeper than one 
and one-half horizontal to one vertical 
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(34 degrees measured from the hori
zontal), unless the employer uses one 
of the other options listed below. 

(ii) Slopes specified in paragraph 
(b) (1) (i) of this section, shall be exca
vated to form configurations that are 
in accordance with the slopes shown 
for Type C soil in Appendix B to this 
subpart. 

(2) Option (2}-Determination of slopes 
and configurations using Appendices A 
and B. Maximum allowable slopes, and 
allowable configurations for sloping 
and benching systems, shall be deter
mined in accordance with the condi
tions and requirements set forth in ap
pendices A and B to this subpart. 

(3) Option (3}-Designs using other tab
ulated data. (i) Designs of sloping or 
benching systems shall be selected 
from and be in accordance with tab
ulated data, such as tables and charts. 

(ii) The tabulated data shall be in 
written form and shall include all of 
the following: 

(A) Identification of the parameters 
that affect the selection of a sloping or 
benching system drawn from such data; 

(B) Identification of the limits of use 
of the data, to include the magnitude 
and configuration of slopes determined 
to be safe; 

(C) Explanatory information as may 
be necessary to aid the user in making 
a correct selection of a protective sys
tem from the data. 

(iii) At least one copy of the tab
ulated data which identifies the reg
istered professional engineer who ap
proved the data, shall be maintained at 
the jobsite during construction of the 
protective system. After that time the 
data may be stored off the jobsite, but 
a copy of the data shall be made avail
able to the Secretary upon request. 

(4) Option (4}-Design by a registered 
professional engineer. (i) Sloping and 
benching systems not utilizing Option 
(1) or Option (2) or Option (3) under 
paragraph (b) of this section shall be 
approved by a registered professional 
engineer. 

(ii) Designs shall be in written form 
and shall include at least the following: 

(A) The magnitude of the slopes that 
were determined to be safe for the par
ticular project; 

(B) The configurations that were de
termined to be safe for the particular 
project; and 

(C) The identity of the registered pro
fessional engineer approving the de
sign. 

(iii) At least one copy of the design 
shall be maintained at the jobsite 
while the slope is being constructed. 
After that time the design need not be 
at the jobsite, but a copy shall be made 
available to the Secretary upon re
quest. 

(c) Design of support systems, shield 
systems, and other protective systems. De
signs of support systems shield sys
tems, and other protective systems 
shall be selected and constructed by 
the employer or his designee and shall 
be in accordance with the requirements 
of paragraph (c)(I); or, in the alter
native, paragraph (c)(2); or, in the al
ternative, paragraph (c) (3); or, in the 
alternative, paragraph (c)(4) as follows: 

(1) Option (J}-Designs using appen
dices A. C and D. Designs for timber 
shoring in trenches shall be determined 
in accordance with the conditions and 
requirements set forth in appendices A 
and C to this subpart. Designs for alu
minum hydraulic shoring shall be in 
accordance with paragraph (c){2) of this 
section, but if manufacturer's tab
ulated data cannot be utilized, designs 
shall be in accordance with appendix D. 

(2) Option (2}-Designs Using Manufac
turer's Tabulated Data. (i) Design of sup
port systems, shield systems, or other 
protective systems that are drawn 
from manufacturer's tabulated data 
shall be in accordance with all speci
fications, recommendations, and limi
tations issued or made by the manufac
turer. 

(ii) Deviation from the specifications, 
recommendations, and limitations 
issued or made by the manufacturer 
shall only be allowed after the manu
facturer issues specific written ap
proval. 

(iii) Manufacturer's specifications, 
recommendations, and limitations, and 
manufacturer's approval to deviate 
from the specifications, recommenda
tions, and limitations shall be in writ
ten form at the jobsite during con
struction of the protective system. 
After that time this data may be 
stored off the jobsite, but a copy shall 
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be made available to the Secretary 
upon request. 

(3) Option (3)-Designs using other tab
ulated data. (i) Designs of support sys
tems, shield systems, or other protec
tive systems shall be selected from and 
be in accordance with tabulated data, 
such as tables and charts. 

(ii) The tabulated data shall be in 
written form and include all of the fol
lowing: 

(A) Identification of the parameters 
that affect the selection of a protective 
system drawn from such data; 

(B) Identification of the limits of use 
of the data; 

(C) Explanatory information as may 
be necessary to aid the user in making 
a correct selection of a protective sys
tem from the data. 

(iii) At least one copy of the tab
ulated data, which identifies the reg
istered professional engineer who ap
proved the data, shall be maintained at 
the jobsite during construction of the 
protective system. After that time the 
data may be stored off the jobsite, but 
a copy of the data shall be made avail 
able to the Secretary upon request. 

(4) Option (4)-Design by a registered 
professional engineer. (i) Support sys
tems, shield systems, and other protec
tive systems not utilizing Option I, Op
tion 2 or Option 3, above, shall be ap
proved by a registered professional en
gineer. 

(ii) Designs shall be in written form 
and shall include the following: 

(A) A plan indicating the sizes, types, 
and configurations of the materials to 
be used in the protective system; and 

(B) The identity of the registered 
professional engineer approving the de
sign. 

(iii) At least one copy of the design 
shall be maintained at the jobsite dur
ing construction of the protective sys
tem. After that time, the design may 
be stored off the jobsite, but a copy of 
the design shall be made available to 
the Secretary upon request. 

(d) Materials and equipment. (1) Mate
rials and equipment used for protective 
systems shall be free from damage or 
defects that might impair their proper 
function. 

(2) Manufactured materials and 
equipment used for protective systems 
shall be used and maintained in a man

ner that is consistent with the rec
ommendations of the manufacturer, 
and in a manner that will prevent em
ployee exposure to hazards. 

(3) When material or equipment that 
is used for protective systems is dam
aged, a competent person shall exam
ine the material or equipment and 
evaluate its suitability for continued 
use. If the competent person cannot as
sure the material or equipment is able 
to support the intended loads or is oth
erwise suitable for safe use, then such 
material or equipment shall be re
moved from service, and shall be evalu
ated and approved by a registered pro
fessional engineer before being re
turned to service. 

(e) Installation and removal of sup
port-(I) General. (i) Members of sup
port systems shall be securely con
nected together to prevent sliding, fall 
ing, kickouts, or other predictable fail 
ure. 

(ii) Support systems shall be in
stalled and removed in a manner that 
protects employees from cave-ins, 
structural collapses, or from being 
struck by members of the support sys
tem. 

(iii) Individual members of support 
systems shall not be subjected to loads 
exceeding those which those members 
were designed to withstand. 

(iv) Before temporary removal of in
dividual members begins, additional 
precautions shall be taken to ensure 
the safety of employees, such as in
stalling other structural members to 
carry the loads imposed on the support 
system. 

(v) Removal shall begin at, and 
progress from, the bottom of the exca
vation. Members shall be released slow
ly so as to note any indication of pos
sible failure of the remaining members 
of the structure or possible cave-in of 
the sides of the excavation. 

(vi) Backfilling shall progress to
gether with the removal of support sys
tems from excavations. 

(2) Additional requirements for support 
systems for trench excavations. (i) Exca
vation of material to a level no greater 
than 2 feet (.61 m) below the bottom of 
the members of a support system shall 
be permitted, but only if the system is 
designed to resist the forces calculated 
for the full depth of the trench, and 
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there are no indications while the 
trench is open of a possible loss of soil 
from behind or below the bottom of the 
support system. 

(ii) Installation of a support system 
shall be closely coordinated with the 
excavation of trenches. 

(0 Sloping and benching systems. Em
ployees shall not be permitted to work 
on the faces of sloped or benched exca
vations at levels above other employ
ees except when employees at the lower 
levels are adequately protected from 
the hazard of falling. rolling, or sliding 
material or equipment. 

(g) Shield systems-(l) General. (i) 
Shield systems shall not be subjected 
to loads exceeding those which the sys
tem was designed to withstand. 

(ii) Shields shall be installed in a 
manner to restrict lateral or other haz
ardous movement of the shield in the 
event of the application of sudden lat 
eralloads. 

(iii) Employees shall be protected 
from the hazard of cave-ins when enter
ing or exiting the areas protected by 
shields. 

(iv) Employees shall not be allowed 
in shields when shields are being in
stalled. removed. or moved vertically. 

(2) Additional requirement for shield 
systems used in trench excavations. Exca
vations of earth material to a level not 
greater than 2 feet (.61 m) below the 
bottom of a shield shall be permitted. 
but only if the shield is designed to re
sist the forces calculated for the full 
depth of the trench. and there are no 
indications while the trench is open of 
a possible loss of soil from behind or 
below the bottom of the shield. 

ApPENDIX A TO SUBPART P OF PART 
1926-SOIL CLASSIFICATION 

(a) Scope and application-(1) Scope. This 
appendix describes a method of classifying 
soil and rock deposits based on site and envi
ronmental conditions, and on the structure 
and composition of the earth deposits. The 
appendix contains definitions, sets forth re
quirements. and describes acceptable visual 
and manual tests for use in classifying soils. 

(2) Application. This appendix applies when 
a sloping or benching system is designed in 
accordance with the requirements set forth 
in § 1926.652(b) (2) as a method of protection 
for employees from cave-ins. This appendix 
also applies when timber shoring for exca
vations is designed as a method of protection 
from cave-ins in accordance with appendix C 

to subpart P of part 1926, and when alu
minum hydraulic shoring is designed in ac
cordance with appendix D. This Appendix 
also applies if other protective systems are 
designed and selected for use from data pre
pared in accordance with the requirements 
set forth in § 1926.652(c). and the use of the 
data is predicated on the use of the soil clas
sification system set forth in this appendix. 

(b) Definitions. The definitions and exam
ples given below are based on. in whole or in 
part. the following: American Society for 
Testing Materials (ASTM) Standards 0653-85 
and 02488; The Unified Soils Classification 
System. The U.S. Department of Agriculture 
(USDA) Textural Classification Scheme; and 
The National Bureau of Standards Report 
BSS-121. 

Cemented soil means a soil in which the par
ticles are held together by a chemical agent. 
such as calcium carbonate. such that a hand
size sample cannot be crushed into powder or 
individual soil particles by finger pressure. 

Cohesive soil means clay (fine grained soil). 
or soil with a high clay content. which has 
cohesive strength. Cohesive soil does not 
crumble, can be excavated with vertical 
sideslopes. and is plastic when moist. Cohe
sive soil is hard to break up when dry. and 
exhibits Significant cohesion when sub
merged. Cohesive soils include clayey silt. 
sandy clay. silty clay. clay and organic clay. 

Dry soil means soil that does not exhibit 
visible signs of moisture content. 

Fissured means a soil material that has a 
tendency to break along definite planes of 
fracture with little resistance. or a material 
that exhibits open cracks. such as tension 
cracks. in an exposed surface. 

Granular soil means gravel, sand. or silt. 
(coarse grained soil) with little or no clay 
content. Granular soil has no cohesive 
strength. Some moist granular soils exhibit 
apparent cohesion. Granular soil cannot be 
molded when moist and crumbles easily 
when dry. 

Layered system means two or more dis
tinctly different soil or rock types arranged 
in layers. Micaceous seams or weakened 
planes in rock or shale are considered lay
ered. 

Moist soil means a condition in which a soil 
looks and feels damp. Moist cohesive soil can 
easily be shaped into a ball and rolled into 
small diameter threads before crumbling. 
Moist granular soil that contains some cohe
sive material will exhibit signs of cohesion 
between particles. 

Plastic means a property of a soil which al
lows the soil to be deformed or molded with
out cracking. or appreciable volume change. 

Saturated soil means a soil in which the 
voids are filled with water. Saturation does 
not require flow. Saturation. or near satura
tion. is necessary for the proper use of in
struments such as a pocket penetrometer or 
sheer vane. 
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Soil classification system means. for the pur
pose of this subpart. a method of catego
rizing soil and rock deposits in a hierarchy 
of Stable Rock. Type A. Type B. and Type C. 
in decreasing order of stability. The cat
egories are determined based on an analysis 
of the properties and performance character
istics of the deposits and the environmental 
conditions of exposure. 

Stable rock means natural solid mineral 
matter that can be excavated with vertical 
sides and remain intact while exposed. 

Submerged soil means soil which is under
water or is free seeping. 

Type A means cohesive soils with an 
unconfined compressive strength of 1.5 ton 
per square foot (tst) (144 kPa) or greater. Ex
amples of cohesive soils are: clay. silty clay. 
sandy clay. clay loam and. in some cases. 
silty clay loam and sandy clay loam. Ce
mented soils such as caliche and hardpan are 
also considered Type A. However. no soil is 
Type A if: 

(i) The soil is fissured; or 
(ii) The soil is subject to vibration from 

heavy traffic. pile driving. or similar effects; 
or 

(iii) The soil has been previously disturbed; 
or 

(iv) The soil is part of a sloped. layered 
system where the layers dip into the exca
vation on a slope of four horizontal to one 
vertical (4H:IV) or greater; or 

(v) The material is subject to other factors 
that would require it to be classified as a less 
stable material. 

Type B means: 
(i) Cohesive soil with an unconfined com

pressive strength greater than 0.5 tsf (48 
kPa) but less than 1.5 tsf (144 kPa); or 

(ii) Granular cohesionless soils including: 
angular gravel (similar to crushed rock). 
silt. silt loam. sandy loam and. in some 
cases. silty clay loam and sandy clay loam. 

(iii) Previously disturbed soils except those 
which would otherwise be classed as Type C 
soil. 

(iv) Soil that meets the unconfined com
pressive strength or cementation require
ments for Type A. but is fissured or subject 
to vibration; or 

(v) Dry rock that is not stable; or 
(vi) Material that is part of a sloped. lay

ered system where the layers dip into the ex
cavation on a slope less steep than four hori
zontal to one vertical (4H:IV). but only if the 
material would otherwise be classified as 
Type B. 

Type C means: 
(i) Cohesive soil with an unconfined com

pressive strength of 0.5 tsf (48 kPa) or less; or 
(ii) Granular soils including gravel. sand. 

and loamy sand; or 
(iii) Submerged soil or soil from which 

water is freely seeping; or 
(iv) Submerged rock that is not stable. or 

(v) Material in a sloped. layered system 
where the layers dip into the excavation or a 
slope of four horizontal to one vertical 
(4H:IV) or steeper. 

Unconfined compressive strength means the 
load per unit area at which a soil will fail in 
compression. It can be determined by labora
tory testing. or estimated in the field using 
a pocket penetrometer. by thumb penetra
tion tests. and other methods. 

Wet soil means soil that contains signifi
cantly more moisture than moist soil. but in 
such a range of values that cohesive material 
will slump or begin to flow when vibrated. 
Granular material that would exhibit cohe
sive properties when moist will lose those co
hesive properties when wet. 

(c) Requirement~(l) Classification of soil 
and rock deposits. Each soil and rock deposit 
shall be classified by a competent person as 
Stable Rock. Type A. Type B. or Type C in 
accordance with the definitions set forth in 
paragraph (b) of this appendix. 

(2) Basis of classification. The classification 
of the deposits shall be made based on the re
sults of at least one visual and at least one 
manual analysis. Such analyses shall be con
ducted by a competent person using tests de
scribed in paragraph (d) below. or in other 
recognized methods of soil classification and 
testing such as those adopted by the Amer
ica Society for Testing Materials. or the U.S. 
Department of Agriculture textural classi
fication system. 

(3) Visual and manual analyses. The visual 
and manual analyses. such as those noted as 
being acceptable in paragraph (d) of this ap
pendix. shall be designed and conducted to 
provide sufficient quantitative and quali
tative information as may be necessary to 
identify properly the properties. factors. and 
conditions affecting the classification of the 
deposits. 

(4) Layered systems. In a layered system. 
the system shall be classified in accordance 
with its weakest layer. However. each layer 
may be classified individually where a more 
stable layer lies under a less stable layer. 

(5) Reclassification. If. after classifying a de
posit. the properties. factors. or conditions 
affecting its classification change in any 
way. the changes shall be evaluated by a 
competent person. The deposit shall be re
classified as necessary to reflect the changed 
circumstances. 

(d) Acceptable visual and manual tests.-(l) 
Visual tests. Visual analysis is conducted to 
determine qualitative information regarding 
the excavation site in general. the soil adja
cent to the excavation. the soil forming the 
sides of the open excavation. and the soil 
taken as samples from excavated material. 

(i) Observe samples of soil that are exca
vated and soil in the sides of the excavation. 
Estimate the range of particle sizes and the 
relative amounts of the particle sizes. Soil 
that is primarily composed of fine-grained 
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material is cohesive material. Soil composed 
primarily of coarse-grained sand or gravel is 
granular material. 

(ii) Observe soil as it is excavated. Soil 
that remains in clumps when excavated is 
cohesive. Soil that breaks up easily and does 
not stay in clumps is granular. 

(iii) Observe the side of the opened exca
vation and the surface area adjacent to the 
excavation. Crack-like openings such as ten
sion cracks could indicate fissured material. 
If chunks of soil spall off a vertical side. the 
soil could be fissured. Small spalls are evi
dence of moving ground and are indications 
of potentially hazardous situations. 

(iv) Observe the area adjacent to the exca
vation and the excavation itself for evidence 
of existing utility and other underground 
structures. and to identify previously dis
turbed soil. 

(v) Observe the opened side of the exca
vation to identify layered systems. Examine 
layered systems to identify if the layers 
slope toward the excavation. Estimate the 
degree of slope of the layers. 

(vi) Observe the area adjacent to the exca
vation and the sides of the opened exca
vation for evidence of surface water. water 
seeping from the sides of the excavation. or 
the location of the level of the water table. 

(vii) Observe the area adjacent to the exca
vation and the area within the excavation 
for sources of vibration that may affect the 
stability of the excavation face. 

(2) Manual tests. Manual analysis of soil 
samples is conducted to determine quan
titative as well as qualitative properties of 
soil and to provide more information in 
order to classify soil properly. 

(i) Plasticity. Mold a moist or wet sample of 
soil into a ball and attempt to roll it into 
threads as thin as lis-inch in diameter. Cohe
sive material can be successfully rolled into 
threads without crumbling. For example. if 
at least a two inch (50 mm) length of lis-inch 
thread can be held on one end without tear
ing. the soil is cohesive. 

(ii) Dry strength. If the soil is dry and 
crumbles on its own or with moderate pres
sure into individual grains or fine powder. it 
is granular (any combination of gravel. sand. 
or silt). If the soil is dry and falls into 
clumps which break up into smaller clumps. 
but the smaller clumps can only be broken 
up with difficulty. it may be clay in any 
combination with gravel. sand or silt. If the 
dry soil breaks into clumps which do not 
break up into small clumps and which can 
only be broken with difficulty. and there is 
no visual indication the soil is fissured. the 
soil may be considered unfissured. 

(iii) Thumb penetration. The thumb penetra
tion test can be used to estimate the 
unconfined compressive strength of cohesive 
soils. (This test is based on the thumb pene
tration test described in American Society 
for Testing and Materials (ASTM) Standard 

designation D2488-"Standard Recommended 
Practice for Description of Soils (Visual
Manual Procedure).") Type A soils with an 
unconfined compressive strength of 1.5 tsf 
can be readily indented by the thumb; how
ever. they can be penetrated by the thumb 
only with very great effort. Type C soils with 
an unconfined compressive strength of 0.5 tsf 
can be easily penetrated several inches by 
the thumb. and can be molded by light finger 
pressure. This test should be conducted on 
an undisturbed soil sample. such as a large 
clump of spoil. as soon as practicable after 
excavation to keep to a miminum the effects 
of exposure to drying influences. If the exca
vation is later exposed to wetting influences 
(rain. flooding). the classification of the soil 
must be changed accordingly. 

(iv) Other strength tests. Estimates of 
unconfined compressive strength of soils can 
also be obtained by use of a pocket pene
trometer or by using a hand-operated 
shearvane. 

(v) Drying test. The basic purpose of the 
drying test is to differentiate between cohe
sive material with fissures. unfissured cohe
sive material. and granular material. The 
procedure for the drying test involves drying 
a sample of soil that is approximately one 
inch thick (2.54 cm) and six inches (15.24 cm) 
in diameter until it is thoroughly dry: 

(A) If the sample develops cracks as it 
dries. significant fissures are indicated. 

(B) Samples that dry without cracking are 
to be broken by hand. If considerable force is 
necessary to break a sample. the soil has sig
nificant cohesive material content. The soil 
can be classified as a unfissured cohesive ma
terial and the unconfined compressive 
strength should be determined. 

(C) If a sample breaks easily by hand. it is 
either a fissured cohesive material or a 
granular material. To distinguish between 
the two. pulverize the dried clumps of the 
sample by hand or by stepping on them. If 
the clumps do not pulverize easily. the mate
rial is cohesive with fissures. If they pul
verize easily into very small fragments. the 
material is granular. 

ApPENDIX B TO SUBPART P OF PART 
1926-SLOPING AND BENCHING 

(a) Scope and application. This appendix 
contains specifications for sloping and 
benching when used as methods of protecting 
employees working in excavations from 
cave-ins. The requirements of this appendix 
apply when the design of sloping and bench
ing protective systems is to be performed in 
accordance with the requirements set forth 
in § 1926.652(b) (2). 

(b) Definitions. 
Actual slope means the slope to which an 

excavation face is excavated. 
Distress means that the soil is in a condi

tion where a cave-in is imminent or is likely 
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to occur. Distress is evidenced by such phe
nomena as the development of fissures in the 
face of or adjacent to an open excavation; 
the subsidence of the edge of an excavation; 
the slumping of material from the face or 
the bulging or heaving of material from the 
bottom of an excavation; the spalling of ma
terial from the face of an excavation; and 
ravelling. i.e.. small amounts of material 
such as pebbles or little clumps of material 
suddenly separating from the face of an exca
vation and trickling or rolling down into the 
excavation. 

Maximum allowable slope means the steep
est incline of an excavation face that is ac
ceptable for the most favorable site condi
tions as protection against cave-ins. and is 
expressed as the ratio of horizontal distance 
to vertical rise (H:V). 

Short term exposure means a period of time 
less than or equal to 24 hours that an exca
vation is open. 

(c) Requirements-{I) Soil classification. Soil 
and rock deposits shall be classified in ac
cordance with appendix A to subpart P of 
part 1926. 

(2) Maximum allowable slope. The maximum 
allowable slope for a soil or rock deposit 
shall be determined from Table B-1 of this 
appendix. 

(3) Actual slope. (i) The actual slope shall 
not be steeper than the maximum allowable 
slope. 

(ii) The actual slope shall be less steep 
than the maximum allowable slope. when 
there are signs of distress. If that situation 
occurs. the slope shall be cut back to an ac
tual slope which is at least liz horizontal to 
one vertical (l/zH:IV) less steep than the 
maximum allowable slope. 

(iii) When surcharge loads from stored ma
terial or equipment. operating equipment. or 
traffic are present. a competent person shall 
determine the degree to which the actual 
slope must be reduced below the maximum 
allowable slope. and shall assure that such 
reduction is achieved. Surcharge loads from 
adjacent structures shall be evaluated in ac
cordance with § 1926.651{i). 

(4) Configurations. Configurations of slop
ing and benching systems shall be in accord
ance with Figure B-1. 

TABLE 8-1 

MAXIMUM ALLOWABLE SLOPES 

r·1A:nMUM ALLOWABLE SLOPES{H:V)CllSOIL OR ROCK TYPE 

fOR EXCAVATIONS LESS THAN 20 FEET 

ra~~p []l 

VER TIC AL (9(J') 

TYPE A [2] 3/4: 1 (51') 

TV PE B 1:1 (4~

TYPE C 1,,:1 (3 


STABLE ROCK 

NOTES: 

1. 	 Numbers shown in parentheses next to maximum allowable slopes are angles expressed in 

degrees from the horizontal. Angles have been rounded off. 


2. 	 A short-term maximum allowable slope of 1/2H:IV (63°) is allowed in 
excavations in Type A solI that are 12 feet (3.67 m) or less in depth. 
Short-term maximum allowable slopes for excavations greater than 12 
feet (3.67 m) in depth shall be 3!4H:IV (53°). 

3. 	 Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered 

professional engineer. 
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Figure B-1 

Slope Configurations 


(All slopes stated below are in the horizontal to vertical ratio) 


B-1.1 Excavations made in Type A soil. 

l. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope 
of %:l. 

20' Max. 

I 
SIMPLE SLOPE-GENERAL 

Exception: Simple slope excavations which are open 24 hours or less (short term) and which 
are 12 feet or less in depth shall have a maximum allowable slope of llz:1. 

12' t-tax. 

SIMPLE SLOPE-SHORT TERM 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope 
of % to 1 and maximum bench dimensions as follows: 

20' Max. 

\ , 
/ 

4' Max. \. .....----~" 
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SIMPLE BENCH 

/ 

Max. 
,,

20' 

, ~ 

ill 
5' ;, 3/4Max. ,, ,

4' Max. / 
/ 

MULTIPLE BENCH 

3. All excavations 8 feet or less in depth which have unsupported vertically sided lower por
tions shall have a maximum vertical side of 3112 feet. 

3148' Max. 

3l..z' Max. 

UNSUPPORTED VERTICALLY SIDED LOWER PORTION-MAXIMUM 8 FEET IN DEPTH 

All excavations more than 8 feet but not more than 12 feet in depth which unsupported 
vertically sided lower portions shall have a maximum allowable slope of 1:1 and a maximum 
vertical side of 3112 feet. 

2' Max. 
I 

3~' Max. 
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UNSUPPORTED VERTICALLY SIDED LOWER PORTION-MAXIMUM 12 FEET IN DEPTH 

All excavations 20 feet or less in depth which have vertically sided lower portions that are 
supported or shielded shall have a maximum allowable slope of %: I. The support or shield sys
tem must extend at least 18 inches above the top of the vertical side. 

i,upport 

1 

20' Max. 3/4 


Min. 


Total height of vertical side 

SUPPORTED OR SHIELDED VERTICALLY SIDED LOWER PORTION 

4. All other simple slope. compound slope, and vertically sided lower portion excavations 
shall be in accordance with the other options permitted under § 1926.652(b). 

B-1.2 Excavations Made in Type B Soil 

I. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 
slope of I: 1. 

20' Max. 

~I 

SIMPLE SLOPE 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope 
of 1:1 and maximum bench dimensions as follows: 
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This bench allowed in cohesive soil only. 

20' Max ~1 
I 1 

" __....._________ 4' 
M:.:::a~x~.___ "" ' ___...6' 

SINGLE BENCH 

This bench allowed in cohesive soil only 

20' Max. LJl 
1 

MULTIPLE BENCH 

3. All excavations 20 feet or less in depth which have vertically sided lower portions shall 
be shielded or supported to a height at least 18 inches above the top of the vertical side. All 
such excavations shall have a maximum allowable slope of 1: 1. 

Support or shield system 

I 
1 

20' Max. 1 

r'-ls" M·1n. 

Total height of vertical side 

VERTICALLY SIDED LOWER PORTION 

4. All other sloped excavations shall be in accordance with the other options permitted in 
§ 1926.652(b). 

B-1.3 Excavations Made in Type C Soil 

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 
slope of PIz: l. 
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20' )1.". 

SIMPLE SLOPE 

2. All excavations 20 feet or less in depth which have vertically sided lower portions shall 
be shielded or supported to a height at least 18 inches above the top of the vertical side. All 
such excavations shall have a maximum allowable slope of Ph: 1. 

Support or shield 

1 
system 

20' Max. 

~::::::nJTotal height of verti~81 sid~ 

VERTICAL SIDED LOWER PORTION 

3. All other sloped excavations shall be in accordance with the other options permitted in 
§ 1926.652(b). 

B-l.4 Excavations Made in Layered Soils 

1. All excavations 20 feet or less in depth made in layered soils shall have a maximum al
lowable slope for each layer as set forth below. 
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a OVER A 

C OVER A 

~l 

C OVt:R a 
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A OV£R S 

A OVER C 

_.ll _ 

B OVER C 

2. All other sloped excavations shall be in accordance with the other options permitted in 
§ 1926.652(b). 
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ApPENDIX C TO SUBPART P OF PART 
1926-TIMBER SHORING FOR TRENCHES 

(a) Scope. This appendix contains informa
tion that can be used timber shoring is pro
vided as a method of protection from cave
ins in trenches that do not exceed 20 feet (6.1 
m) in depth. This appendix must be used 
when design of timber shoring protective 
systems is to be performed in accordance 
with § 1926.652(c)(l). Other timber shoring 
configurations; other systems of support 
such as hydraulic and pneumatic systems; 
and other protective systems such as slop
ing. benching. shielding. and freezing sys
tems must be designed in accordance with 
the requirements set forth in § 1926.652(b) and 
§ 1926.652(c). 

(b) Soil Classification. In order to use the 
data presented in this appendix. the soil type 
or types in which the excavation is made 
must first be determined using the soil clas
sification method set forth in appendix A of 
subpart P of this part. 

(c) Presentation of Information. Information 
is presented in several forms as follows: 

(1) Information is presented in tabular 
form in Tables C-l.l. C-1.2. and C-1.3. and Ta
bles C-2.1, C-2.2 and C-2.3 following para
graph (g) of the appendix. Each table pre
sents the minimum sizes of timber members 
to use in a shoring system. and each table 
contains data only for the particular soil 
type in which the excavation or portion of 
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the excavation is made. The data are ar
ranged to allow the user the flexibility to se
lect from among several acceptable configu
rations of members based on varying the 
horizontal spacing of the crossbraces. Stable 
rock is exempt from shoring requirements 
and therefore. no data are presented for this 
condition. 

(2) Information concerning the basis of the 
tabular data and the limitations of the data 
is presented in paragraph (d) of this appen
dix. and on the tables themselves. 

(3) Information explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the use of the 
tabular data is presented in paragraph (0 of 
this appendix. 

(5) Miscellaneous notations regarding Ta
bles C-l.1 through C-1.3 and Tables C-2.1 
through C-2.3 are presented in paragraph (g) 
of this Appendix. 

(d) Basis and limitations of the data.-(l) Di
mensions of timber members. (i) The sizes of the 
timber members listed in Tables C-l.l 
through C-1.3 are taken from the National 
Bureau of Standards (NBS) report. "Rec
ommended Technical Provisions for Con
struction Practice in Shoring and Sloping of 
Trenches and Excavations." In addition. 
where NBS did not recommend specific sizes 
of members. member sizes are based on an 
analysis of the sizes required for use by ex
isting codes and on empirical practice. 

(ii) The required dimensions of the mem
bers listed in Tables C-l.1 through C-1.3 refer 
to actual dimensions and not nominal di
mensions of the timber. Employers wanting 
to use nominal size shoring are directed to 
Tables C-2.1 through C-2.3. or have this 
choice under § 1926.652(c)(3). and are referred 
to The Corps of Engineers. The Bureau of 
Reclamation or data from other acceptable 
sources. 

(2) Limitation of application. (i) It is not in
tended that the timber shoring specification 
apply to every situation that may be experi
enced in the field. These data were developed 
to apply to the situations that are most 
commonly experienced in current trenching 
practice. Shoring systems for use in situa
tions that are not covered by the data in this 
appendix must be designed as specified in 
§ 1926.652(c). 

(ii) When any of the following conditions 
are present. the members specified in the ta
bles are not considered adequate. Either an 
alternate timber shoring system must be de
signed or another type of protective system 
designed in accordance with § 1926.652. 

(A) When loads imposed by structures or 
by stored material adjacent to the trench 
weigh in excess of the load imposed by a two
foot soil surcharge. The term "adjacent" as 
used here means the area within a horizontal 
distance from the edge of the trench equal to 
the depth of the trench. 

(B) When vertical loads imposed on cross 
braces exceed a 240-pound gravity load dis
tributed on a one-foot section of the center 
of the crossbrace. 

(C) When surcharge loads are present from 
equipment weighing in excess of 20.000 
pounds. 

(D) When only the lower portion of a 
trench is shored and the remaining portion 
of the trench is sloped or benched unless: 
The sloped portion is sloped at an angle less 
steep than three horizontal to one vertical; 
or the members are selected from the tables 
for use at a depth which is determined from 
the top of the overall trench. and not from 
the toe of the sloped portion. 

(e) Use of Tables. The members of the shor
ing system that are to be selected using this 
information are the cross braces. the 
uprights. and the wales. where wales are re
quired. Minimum sizes of members are speci
fied for use in different types of soil. There 
are six tables of information. two for each 
soil type. The soil type must first be deter
mined in accordance with the soil classifica
tion system described in appendix A to sub
part P of part 1926. Using the appropriate 
table. the selection of the size and spacing of 
the members is then made. The selection is 
based on the depth and width of the trench 
where the members are to be installed and. 
in most instances. the selection is also based 
on the horizontal spacing of the crossbraces. 
Instances where a choice of horizontal spac
ing of crossbracing is available. the hori
zontal spacing of the crossbraces must be 
chosen by the user before the size of any 
member can be determined. When the soil 
type. the width and depth of the trench. and 
the horizontal spacing of the crossbraces are 
known. the size and vertical spacing of the 
crossbraces. the size and vertical spacing of 
the wales. and the size and horizontal spac
ing of the uprights can be read from the ap
propriate table. 

(f) Examples to Illustrate the Use of Tables C
1.1 through C-I.3. 

(I) Example 1. 
A trench dug in Type A soil is 13 feet deep 

and five feet wide. 
From Table C-I.I. for acceptable arrange

ments of timber can be used. 

Arrangement #BI 

Space 4x4 crossbraces at six feet hori
zontally and four feet vertically. 

Wales are not required. 
Space 3x8 uprights at six feet horizontally. 

This arrangement is commonly called "skip 
shoring." 

Arrangement #B2 

Space 4x6 crossbraces at eight feet hori
zontally and four feet vertically. 

Space 8x8 wales at four feet vertically. 
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Space 2x6 uprights at four feet hori
zontally. 

Arrangement #B3 

Space 6x6 crossbraces at 10 feet hori
zontally and four feet vertically. 

Space 8xlO wales at four feet vertically. 
Space 2x6 uprights at five feet hori

zontally. 

Arrangement #B4 

Space 6x6 crossbraces at 12 feet hori
zontally and four feet vertically. 

Space 10xl0 wales at four feet vertically. 
Spaces 3x8 uprights at six feet hori

zontally. 
(2) Example 2. 
A trench dug in Type B soil in 13 feet deep 

and five feet wide. From Table C-1.2 three 
acceptable arrangements of members are 
listed. 

Arrangement #B1 

Space 6x6 crossbraces at six feet hori
zontally and five feet vertically. 

Space 8x8 wales at five feet vertically. 
Space 2x6 uprights at two feet hori

zontally. 

Arrangement #B2 

Space 6x8 crossbraces at eight feet hori
zontally and five feet vertically. 

Space 10xlO wales at five feet vertically. 
Space 2x6 uprights at two feet hori

zontally. 

Arrangement #B3 

Space 8x8 crossbraces at 10 feet hori
zontally and five feet vertically. 

Space IOx12 wales at five feet vertically. 
Space 2x6 uprights at two feet vertically. 
(3) Example 3. 
A trench dug in Type C soil is 13 feet deep 

and five feet wide. 
From Table C-1.3 two acceptable arrange

ments of members can be used. 

Arrangement #B1 

Space 8x8 crossbraces at six feet hori
zontally and five feet vertically. 

Space lOxl2 wales at five feet vertically. 
Position 2x6 uprights as closely together as 

possible. 
If water must be retained use special 

tongue and groove uprights to form tight 
sheeting. 

Arrangement #B2 

Space 8xl0 crossbraces at eight feet hori
zontally and five feet vertically. 

29 CFR Ch. XVII (7-1-05 Edition) 

Space 12xl2 wales at five feet vertically. 
Position 2x6 uprights in a close sheeting 

configuration unless water pressure must be 
resisted. Tight sheeting must be used where 
water must be retained. 

(4) Example 4. 
A trench dug in Type C soil is 20 feet deep 

and II feet wide. The size and spacing of 
members for the section of trench that is 
over 15 feet in depth is determined using 
Table C-1.3. Only one arrangement of mem
bers is provided. 

Space 8xl0 crossbraces at six feet hori
zontally and five feet vertically. 

Space 12x12 wales at five feet vertically. 
Use 3x6 tight sheeting. 
Use of Tables C-2.1 through C-2.3 would fol

low the same procedures. 
(g) Notes for all Tables. 
I. Member sizes at spacings other than in

dicated are to be determined as specified in 
§ 1926.652(c). "Design of Protective Systems." 

2. When conditions are saturated or sub
merged use Tight Sheeting. Tight Sheeting 
refers to the use of specially-edged timber 
planks (e.g., tongue and groove) at least 
three inches thick, steel sheet piling, or 
similar construction that when driven or 
placed in position provide a tight wall to re
sist the lateral pressure of water and to pre
vent the loss of backfill material. Close 
Sheeting refers to the placement of planks 
side-by-side allowing as little space as pos
sible between them. 

3. All spacing indicated is measured center 
to center. 

4. Wales to be installed with greater di
mension horizontal. 

5. If the vertical distance from the center 
of the lowest crossbrace to the bottom of the 
trench exceeds two and one-half feet, 
uprights shall be firmly embedded or a 
mudsill shall be used. Where uprights are 
embedded, the vertical distance from the 
center of the lowest crossbrace to the bot
tom of the trench shall not exceed 36 inches. 
When mudsills are used, the vertical dis
tance shall not exceed 42 inches. Mudsills are 
wales that are installed at the toe of the 
trench side. 

6. Trench jacks may be used in lieu of or in 
combination with timber crossbraces. 

7. Placement cf crossbraces. When the 
vertical spacing of crossbraces is four feet, 
place the top crossbrace no more than two 
feet below the top of the trench. When the 
vertical spacing of crossbraces is five feet, 
place the top crossbrace no more than 2.5 
feet below the top of the trench. 
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C/o,) 
00 
-l 

oTABLE C-l.l o o 
TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS * 	 c 

SOIL TYPE A Pa = 25 X H + 72 ps~ (2 ft Surcharge) 	 l o 
:J 

J 
e. 

SHE :AC JAL 1 AND SPACING OF MEMBI RS ** DEPTH CROSSliRACES 	 WAL :S UPIUGHTSOF 
HORIZ. WIDTH OF TRENCH (FEET) VERT. VERT. MAXIMUM ALLOWABLE HORIZONTAL SPACINGTRENCH (FEEl) 	 ,(FEET) SPACING UP TO UP TO UP TO UP TO UP TO SPACING SIZE SPACING Q
(FEET) 4 6 9 12 15 (FEET) (IN) (FEET) CLOSE 4 5 fi R :J 

Q.UP TO 	 Not 
, :J:5 6 4X4 4X4 4X6 6X6 6X6 4 Rea'd --- 2X6 

UP TO Not ~ 
TO 8 4X4 4X4 4X6 6X6 6X6 4 Req'd --- 2X8 , 

I 

:f 
UP TO ! 

10 10 4X6 4X6 4X6 6X6 6X6 _4 8X8 4 2 Xli ~ 
UP TO 3 
12 4X6 4X6 bX6 6X6 6X6 4 axa 4 	 2X6 :rI 

UP TO Not 
10 6 4X4 4X4 4X6 6X6 6X6 4 Rea'd --- 3Xa , Q 

UP TO g
TO 8 4X6 4X6 6X6 6X6 6X6 4 axa 4 2X6 	 .... 

UP TO ! 


15 10 6X6 6X5 6X6 6X8 6X8 4 8XIO 4 2X6 ! 


UP TO i 


12 6X6 6X6 6X6 6Xa 6Xa 4 lOXIa 4 	 3X8 I ;2UP TO 
I15 6 6X6 6X6 6X6 6Xa 6Xa 4 6Xa 4 3X6 	 ;SUP TO 

TO 8 6X6 6X6 6X6 6X8 6Xa 4 axa 4 3X6 5"I 

enUP TO c20 10 axa BX8 BX8 BXB BXlO A ~O 4 3X6 U 
UP TO ~ 
12 axa 8X8 axa axa 8X10 4 10XlO 4 3X6 .:vOVER 

20 SEE NOTE 1 	 » 
* Mixed oak or equivalent with a bending strength not less than 850 psi. 	

'0 
1l** Manufactured members of equivalent strength may by substituted for wood. o 



TABLE C-1.2 ;S! 

TIMBER TRENCH SHORING - MINIMUM TIMBER REQUIREMENTS '" 
-0.., 
9

SOIL TYPE B P 
a 

~ 45 X H t 72 psf (2 ft. Surcharge) en 
c: 
0

~ 
DEPTH 
Of 

TRENCH 
(FEET) 

HORIZ. 
SPACING 

(FEET) 

CROS£ BRACES 
SIZE 

WII ,TH OF l'RENCH FEE'n 
UP TO UP TO UP TO UP TO 

4 6 9 12 

(ACTIIA' ANn :PACTNr. OF 

WAL,S 
VERT. 

SJIHNGUP TO SPACING SIZE 
15 (FEET) (IN~ (FEET) 

"'* UPRIGHTS 
MAXIMUM ALLOWABLE HORIZONTAL 

CLOSE 
FEET) 

2 3 

SPACING 
:u 
>
'0 
1J 

5 
UP TO 

6 4X6 4X6 6X6 6X6 6X6 5 6X8 5 2X6 
o 

TO 
UP TO 

8 6X6 6X6 6X6 6X8 6X8 5 8X10 5 2X6 

10 
UP TO 

10 6X6 6X6 6X6 6X8 6X8 5 lOXIa 5 2X6 

See 
w 
00 

Note 1 
00 

10 
UP TO 

6 6X6 6X6 6X6 6X8 6X8 5 8X8 5 2X6 
UP TO 

TO 

15 

8 

UP TO 
10 

See 
Note 1 

6X8 

8X8 

6X8 

8X8 

6X8 

8X8 

8X8 

8X8 

8X8 

8XlD 

5 

5 

lOXIa 

10X12 

5 

5 

2X6 

2X6 
.., 
-0 

o 
"TI 
lIO 

15 

UP TO 
6 6X8 6X8 6X8 8X8 8x8 5 8X10 5 3X6 

o 
J 

TO 
UP 

UP 

TO 
8 

TO 

8X8 8X8 8X8 8X8 8X10 5 10X12 5 3X6 ~ 
-

20 
10 

See 
8X10 8X10 8X10 8X10 lOXIa 5 12X12 5 3X6 " I-Note 1 ~ OVER 

20 SEE NOTE 1 

* Mixed oak or equivalent with a bending strength not less than 850 psi.
** Manufactured members of equivalent strength may by substituted for wood. 

m 
Q. 
::::;: 
(r 
::J-



DEPTH 
OF 

TRENCH 
(FEET) 

5 

TO 

10 

HORIZ. 
SPACING 

(FEET) 
UP TO 

6 
UP TO 

a 
UP TO 

10 

TABLE C-l.3 

TIMBER TRENCH SHORING - MINIMUM TIMBER REQUIREMENTS * 

SOIL TYPE CPR ao X H + 72 psf (2 ft. Surcharge) 
a 

SIZE (ACTUAL) AND SPACING OF MEMBERS** 
CROSS BRACES UPRIGHTS 

WIDTH OF. TRENCH (FEET) MAXIMUM ALLOWABLE HORIZONTAL SPACINGVERT. VERT.
UP TO UP TO UP TO UP TO UP TO SPACING SIZE SPACING 

4 6 9 12 15 I (FEE'll (IN) (FEET) CLOSE 

6Xa 6Xa 6Xa axa axa 5 aX10 5 2X6 

axa axa axa axa aX10 5 10X12 5 2X6 

aXIO aXIO aXIO aXIO 10XIO 5 12X12 5 2X6 

FEET) j See Note 2) 

R o c g, 
o 
::J e. 

J 
Q 
::J 
Q. 

:x 
~ 
3= 

~ 
w 
00 
CO 

10 

TO 

See
Note 1 

UP TO 
6 

UP TO 
a 

See 

axa 

aXI0 

axa 

aX10 

axa 

aXIO 

axa 

aX10 

aX10 

10X10 

5 

5 

10X12 

12X12 

5 

5 

2X6 

2X6 

3
?' 
Q 
g... 

15 Note 1 
See 
Note 1 

15 
UP TO 

6 aXIO aXI0 aXlO aXIO 10XI0 5 12X12 5 3X6 
;S! 

TO 

20 

See 
Note 1 
See 
Note 1 I 

rs 
5>
en c 

See 
Note 1 ~ 

OVER 
20 SEE NOTE 1 

* Mixed Oak or equivalent with a bending strength not less than a50 psi.
** Manufactured members of equivalent strength may be substituted for wood. 
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TABLE C-2.1 
;:2 
-

TIMBER TRENCH SHORING - MINIMUM TIMBER REQUIREMENTS 
SOIL TYPE A P - 25 X H t 72 psf (2 ft. Surcharge)

a 

* ~ 
!>' 
enc: 
0' 

DEPTH 
OF 

TRENCH 
(FEET) 

5 

TO 

10 

' HORIZ. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 
B 

UP TO 
10 

SIZE (S4S)AND !,:p, 
CROSS BRACES 

WIDTH OF TRENCH (FEET) VERT. 
UP TO UP TO UP TO UP TO UP TO SPACING 

4 6 q 1 , 1<; I(FEET) 

4X4 4X4 4X4 4X4 4X6 4 

4X4 4X4 4X4 4X6 4X6 4 

4X6 4X6 4X6 6X6 6X6 4 

~TNr. OF 
tJA' ,F.!; 

VERT. 
SIZE SPACING 
(IN,) (FF.F.T) 

Not Not 
Req'd Req'd 

No~ NOt
Req d Reqd 

BXB 4 

** 
UPRIGHTS 

MAXIMUM ALLOWABLE HORIZONTAL 

CLOSE 
(FEEn 

4 5 6 

4X6 

4X6 

SPACING 

B 

4XB 

~ 
.:v 
>
"0 
'!l 
o 

UP 12 TO 4X6 4X6 4X6 6X6 6X6 4 8X8 4 4X6 
w 
C£:) 
o 10 

UP 
6 

TO 4X4 4X4 4X4 6X6 6X6 4 No~Req d No~Req d 4XI0 

TO 

15 

15 

TO 

UP 
8 

!UP 
10 

pP
12 

pP 
6 

(UP 
8 

TO 

TO 

TO 

TO 

TO 

4X6 

6X6 

6X6 

6X6 

6X6 

4X6 

6X6 

6X6 

6X6 

6X6 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

4 

4 

4 

4 

4 

6X8 

BXB 

8XI0 

6X8 

8X8 

4 

4 

4 

4 

4 

3X6 

3X6 

4X6 

4X6 

4X12 

4XB 

4XI0 

; 

i 
I 

I\) 
-0 

o 
." 
;0 

o 
J 

~ 
20 

~p
10 

~P 
12 

TO 

TO 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X8 

6X8 

6X8 

4 

4 

8XI0 

8X12 

4 

4 

3X6 

3X6 4X12 
-"j'i-

OVER 
20 SEE NOTE 1 

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
** Manufactured members of equivalent strength may be substituted for wood. 
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TABLE C-2.2 

TIMBER TRENCH SHORING - MINIMUM TIMBER REQUIREMENTS * 
SOIL TYPE B P ~ 45 X H ~ 72 psf (2 ft. Surcharge) 

a 

o o o 
&:: 

l. 
o 
~ 

w c.o-

DEPTH 
OF 

TRENCH 
(FEET) 

5 

TO 

10 

HORIZ. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 
8 

UP TO 
10 

See 
Note 1 

UP TO 

SIZE (S4:;) AND SPACING OF MEMBERS ** 
CROSS RRACFS lolA ,ES 

WI [)TH OF TRENCH (fEET) VERT. VERT, 
UP TO UP TO UP TO UP TO UP TO SPACING SIZE SPACING 

4 6 9 12 15 (FEET) (IN.) (FF.F.T) 

4X6 4X6 4X6 6X6 6X6 5 6X8 5 

4X6 4X6 6X6 6X6 6X6 5 8X8 5 

4X6 4X6 6X6 6X6 6X8 5 8XI0 5 

UPIUGHTS 
MAXIMUM ALLOWABLE HORIZONTAL SPACING 

CLOSE 
(FEET) 

2 3 4 6 
3X12 
4XB 4X12 

3X8 4X8 

4X8 

9. 

J 
Q 
~ 
Q. 

::::t: 

8 
::;: 
J 

>Q. 

3
;S' 

10 

TO 
UP 

6 
TO 

8 

6X6 

6X8 

6X6 

6X8 

6X6 

6X8 

6X8 

8X8 

6X8 

8X8 

5 

5 

8XB 

10XI0 

5 

5 

3X6 

3X6 

4XI0 

4X10 
o 
g-

IS 
UP 

10 
TO 

6X8 6X8 8X8 8X8 8X8 5 10X12 5 3X6 4XI0 

See 
Note 1 
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first be determined using the soil classifica
tion method set forth in appendix A of sub
part P of part 1926. 

(c) Presentation of Information. Information 
is presented in several forms as follows: 

(1) Information is presented in tabular 
form in Tables 0-1.1. 0-1.2. 0-1.3 and E-1.4. 
Each table presents the maximum vertical 
and horizontal spacings that may be used 
with various aluminum member sizes and 
various hydraulic cylinder sizes. Each table 
contains data only for the particular soil 
type in which the excavation or portion of 
the excavation is made. Tables 0-1.1 and 0
1.2 are for vertical shores in Types A and B 
soil. Tables 0-1.3 and 01.4 are for horizontal 
waler systems in Types Band C soil. 

(2) Information concerning the basis of the 
tabular data and the limitations of the data 
is presented in paragraph (d) of this appen
dix. 

(3) Information explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the use of the 
tabular data is presented in paragraph (0 of 
this appendix. 

(5) Miscellaneous notations (footnotes) re
garding Table 0-1.1 through 0-1.4 are pre
sented in paragraph (g) of this appendix. 

(6) Figures. illustrating typical installa
tions of hydraulic shoring. are included just 
prior to the Tables. The illustrations page is 
entitled "Aluminum Hydraulic Shoring: 
Typical Installations." 

(d) Basis and limitations of the data. 
(1) Vertical shore rails and horizontal 

wales are those that meet the Section Mod
ulus requirements in the 0-1 Tables. Alu
minum material is 6061-T6 or material of 
equivalent strength and properties. 

(2) Hydraulic cylinders specifications. (i) 2
inch cylinders shall be a minimum 2-inch in
side diameter with a minimum safe working 
capacity of no less than 18.000 pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range 
of cylinder extensions as recommended by 
product manufaturer. 

(ii) 3-inch cylinders shall be a minimum 3
inch inside diameter with a safe working ca
pacity of not less than 30.000 pounds axial 
compressive load at extensions as rec
ommended by product manufacturer. 

(3) Limitation of application. 
(i) It is not intended that the aluminum 

hydraulic specification apply to every situa
tion that may be experienced in the field. 
These data were developed to apply to the 
situations that are most commonly experi
enced in current trenching practice. Shoring 
systems for use in situations that are not 
covered by the data in this appendix must be 
otherwise designed as specified in 
§ 1926.652(c). 

(ii) When any of the following conditions 
are present. the members specified in the Ta

bles are not considered adequate. In this 
case. an alternative aluminum hydraulic 
shoring system or other type of protective 
system must be designed in accordance with 
§ 1926.652. 

(A) When vertical loads imposed on cross 
braces exceed a 100 Pound gravity load dis
tributed on a one foot section of the center 
of the hydraulic cylinder. 

(B) When surcharge loads are present from 
equipment weighing in excess of 20.000 
pounds. 

(C) When only the lower portion or a 
trench is shored and the remaining portion 
of the trench is sloped or benched unless: 
The sloped portion is sloped at an angle less 
steep than three horizontal to one vertical; 
or the members are selected from the tables 
for use at a depth which is determined from 
the top of the overall trench. and not from 
the toe of the sloped portion. 

(e) Use of Tables D-1.1, D-1.2, D-1.3 and D
1.4. The members of the shoring system that 
are to be selected using this information are 
the hydraulic cylinders. and either the 
vertical shores or the horizontal wales. When 
a waler system is used the vertical timber 
sheeting to be used is also selected from 
these tables. The Tables 0-1.1 and 0-1.2 for 
vertical shores are used in Type A and B 
soils that do not require sheeting. Type B 
soils that may require sheeting. and Type C 
soils that always require sheeting are found 
in the horizontal wale Tables 0-1.3 and 0-1.4. 
The soil type must first be determined in ac
cordance with the soil classification system 
described in appendix A to subpart P of part 
1926. Using the appropriate table. the selec
tion of the size and spacing of the members 
is made. The selection is based on the depth 
and width of the trench where the members 
are to be installed. In these tables the 
vertical spacing is held constant at four feet 
on center. The tables show the maximum 
horizontal spacing of cylinders allowed for 
each size of wale in the waler system tables. 
and in the vertical shore tables. the hydrau
lic cylinder horizontal spacing is the same as 
the vertical shore spacing. 

(0 Example to Illustrate the Use of the Tables: 
(1) Example 1: 
A trench dug in Type A soil is 6 feet deep 

and 3 feet wide. From Table 0-1.1: Find 
vertical shores and 2 inch diameter cylinders 
spaced 8 feet on center (o.c.) horizontally and 
4 feet on center (o.c.) vertically. (See Figures 
1 & 3 for typical installations.) 

(2) Example 2: 
A trench is dug in Type B soil that does 

not require sheeting. 13 feet deep and 5 feet 
wide. From Table D-1.2: Find vertical shores 
and 2 inch diameter cylinders spaced 6.5 feet 
o.c. horizontally and 4 feet o.c. vertically. 
(See Figures 1 & 3 for typical installations.) 

(3) A trench is dug in Type B soil that does 
not require sheeting. but does experience 
some minor raveling of the trench face. The 
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trench is 16 feet deep and 9 feet wide. From 
Table 0-1.2: Find vertical shores and 2 inch 
diameter cylinder (with special oversleeves 
as designated by footnote #B2) spaced 5.5 feet 
o.c. horizontally and 4 feet o.c. vertically, 
plywood (per footnote (g)(7) to the 0-1 Table) 
should be used behind the shores. (See Fig
ures 2 & 3 for typical installations.) 

(4) Example 4: A trench is dug in pre
viously disturbed Type B soil. with charac
teristics of a Type C soil, and will require 
sheeting. The trench is 18 feet deep and 12 
feet wide. 8 foot horizontal spacing between 
cylinders is desired for working space. From 
Table 0-1.3: Find horizontal wale with a sec
tion modulus of 14.0 spaced at 4 feet o.c. 
vertically and 3 inch diameter cylinder 
spaced at 9 feet maximum o.c. horizontally. 
3x12 timber sheeting is required at close 
spacing vertically. (See Figure 4 for typical 
installation.) 

(5) Example 5: A trench is dug in Type C 
soil, 9 feet deep and 4 feet wide. Horizontal 
cylinder spacing in excess of 6 feet is desired 
for working space. From Table 0-1.4: Find 
horizontal wale with a section modulus of 7.0 
and 2 inch diameter cylinders spaced at 6.5 
feet o.c. horizontally. Or, find horizontal 
wale with a 14.0 section modulus and 3 inch 
diameter cylinder spaced at 10 feet o.c. hori
zontally. Both wales are spaced 4 feet o.c. 
vertically. 3x12 timber sheeting is required 
at close spacing vertically. (See Figure 4 for 
typical installation.) 

(g) Footnotes, and general notes, for Tables 
D-l.l, D-l.2, D-l.3, and D-l.4. 

(1) For applications other than those listed 
in the tables, refer to § 1926.652(c) (2) for use of 
manufacturer's tabulated data. For trench 
depths in excess of 20 feet, refer to 
§ 1926.652(c)(2) and § 1926.652(c) (3). 

29 CFR Ch. XVII (7-1-05 Edition) 

(2) 2 inch diameter cylinders, at this width, 
shall have structural steel tube 
(3.5x3.5xO.1875) oversleeves, or structural 
oversleeves of manufacturer's specification, 
extending the full, collapsed length. 

(3) Hydraulic cylinders capacities. (i) 2 
inch cylinders shall be a minimum 2-inch in
side diameter with a safe working capacity 
of not less than 18,000 pounds axial compres
sive load at maximum extension. Maximum 
extension is to include full range of cylinder 
extensions as recommended by product man
ufacturer. 

(ii) 3-inch cylinders shall be a minimum 3
inch inside diameter with a safe work capac
ity of not less than 30,000 pounds axial com
pressive load at maximum extension. Max
imum extension is to include full range of 
cylinder extensions as recommended by 
product manufacturer. 

(4) All spacing indicated is measured cen
ter to center. 

(5) Vertical shoring rails shall have a min
imum section modulus of 0.40 inch. 

(6) When vertical shores are used, there 
must be a minimum of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 
softwood or 0.75 inch. thick, 14 ply, arctic 
white birch (Finland form). Please note that 
plywood is not intended as a structural 
member, but only for prevention of local rav
eling (sloughing of the trench face) between 
shores. 

(8) See appendix C for timber specifica
tions. 

(9) Wales are calculated for simple span 
conditions. 

(10) See appendix 0, item (d), for basis and 
limitations of the data. 
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ALUMINUM HYDRAULIC SHORING 

TYPICAL INSTALLATIONS 

FIGURE NO.1 FIGURE NO. 2 
YP_AL. VERTICAL ALWN*
HYDIIAIoiLC .- MTDIIAIoILC . I_T_ _.......-

HORlZOIlTAL 

VERTICAL RAIL 

FIGURE NO.4 

FIGURE NO.3 


~~~"= ...~ 
Isr_ED) (,,'1. 

..<I.'" 

HYDRAULI C 
CYLINOE.2 • 

4' MAX. 
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TABLE D - 1.1 
ALUMINUM HYDRAULIC SHORING 

VERTICAL SHORES 
FOR SOIL TYPE A 

HYDRAULIC CYLINDERS 

DEPTII 
OF 

TRENCH 

(FEEl) 

MAXIMUM 
HORIZONTAL 

SPACING 

(FEET) 

MAXIMUM 
VERTICAL 
SPACING 

(FEEl) 

UPT08 

wrom OF TRENCH (FEEl) 

OVER 8 UP 
TO 12 

w c.c 
0) 

OVER 
5 

UP TO 
10 

8 

OVER 
10 

UP TO 
15 

8 4 2 INCH 
DIAMETER 

2 INCH 
DIAMETER 

NOTE (2) 

OVER 
IS 

UP TO 
20 

7 

OVER 20 NOTE (1) 

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g) 
Note (1): See Appendix D, Item (g) (1) 
Note (2): See Appendix D, Item (g) (2) 
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TABLED-1.2 ~ oALUMINUM HYDRAULIC SHORING c::: 
VERTICAL SHORES ~ FOR SOIL TYPE B 0" 

~ 

HYDRAULIC CYUNDERS e. 
WIDTH OF TRENCH (FEEl) 

DEPTII MAXIMUM MAXIMUM J
OF HORIZONTAL VERTICAL Q 

TRENCH SPACING SPACING UP TO 8 OVER8UP OVER 12UP ~ 
0.TO 12 TO 15 :x: 

(FEET) (FEET) (FEEl) ~ 
~OVER 


5 
 ~ 8UP TO 3 
w 5"10CoO 
-.) 

OVER Q 
g10 6.5 4 2 INCH 2 INCH 3 INCH ... 

UP TO DIAMETER DIAMETER DIAMETER 
15 NOTE (2) 

OVER ;!l
15 5.5 


UP TO 
 is 
20 !'" 

~ 
OVER 20 NOTE (I) ~ 

.:v 
Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g) 

Note (I): See Appendix D, Item (g) (1) ~ 


l'Note (2): See Appendix D, Item (g) (2) 
o 



;l! 
TABLED -1.3 --0ALUMINUM HYDRAUUC SHORING fI,) 

WALEK SYSTEMS !'" 
FOR SOIL TYPE B en c 

0
WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS I ~ 

MAX.HORlZ.SPACING: 
I ;UWIDTH OF TRENCH (FEET) (ONCEN1ER)DEPTH • ~OF VERTICAL SECTION 

UP TO 8 OVER 8 UP TO 12 OVER 12 UP T015 3FT. 'PTRENCH SPAONG MODULUS 	 lsoun 2FT. 
ISHffiI oHORIZ. CYLINDER HORIZ. CYLINDER HORIZ. p-L1NDER

(lN3)(FEET) (FEET) SPACING DIAMETER SPACING PIAMETER SPACING [oIAMElER 
21N 

3.5 8.0 21N 8.0 8.0 31NNOTE(2)OVER 
2IN5 4 7.0 9.0 21N 9.0 NOTE(2) 9.0 31N - - 3x12 

UP TO 

10
w 14.0 12.0 31N 12.0 31N 12.0 3IN 

00 2IN"" 3.5 6.0 21N 6.0 6.0 3INNOTJK2JOVER 
10 - 3x124 7.0 8.0 3IN 8.0 3IN 8.0 3IN

UP TO fI,) 

15 14.0 10.0 31N 10.0 3IN 10.0 3IN 	 -0 

o
2IN ;g3.5 5.5 2IN 5.5 NOTE(2) 5.5 3IN 	 "" OVER 

15 
4 7.0 6.0 3IN 6.0 3IN 6.0 3IN 3x12 - - o 

?"
UP TO 

20 14.0 9.0 3IN 9.0 3IN 9.0 3IN 	 ~ 
OVER 20 NOTE (1) 	 ...... -I-bFootnotes to tables. and generaJ notes on hydraulic shoring. are found in Appendix D. Item (g) <rt 

Notes (I): See Appendix D. item (g) (1) m 
Q.Notes (2): See Appendix D, Item (g) (2) 	
~ 

• Consult product manufacturer and/or qualified engineer for Section Modulus of available wales. o· 
:J-



TABLED· 1.4 

ALUMINUM HYDRAULIC SHORING 


WALER SYSTEMS 

FOR SOIL TYPE C 


WALES HYDRAULIC CYLINDERS 

WIDTH OF TRENCH (FEET) 
DEPTH • 

OF [vERTICAL SECTION UP TO 8 OVER 8 UP TO 12 OVER 12 UP TO 15TRENCH SPACING MODULUS 

HORIZ. CYUNDER HORIZ. CYLINDER HORlZ. CYLINDER 
(FEET) (FEET) (IN') SPACING DIAMETER SPACING plAMETER SPACING iDIAME'mR 

2IN 
3.5 6.0 2IN 6.0 6.0 3INNOTE(Z)OVER 

2IN5 4 7.0 6.5 2IN 6.5 NOTE(Z) 6.5 3IN
UP TO 

w 10 14.0 10.0 3IN 10.0 3IN 10.0 3IN 
~ 
~ 2IN 

3.5 4.0 2IN 4.0 4.0 3INNOTE(2)OVER 
10 4 7.0 5.5 3IN 5.5 3IN 5.5 3IN

UP TO 
15 14.0 8.0 3IN 8.0 3IN 8.0 3IN 

2IN 
OVER 3.5 3.5 2IN 3.5 NOTE(2) 3.5 3IN 

15 4 7.0 5.0 3IN 5.0 3IN 5.0 3INUP TO 
20 14.0 6.0 3IN 6.0 3IN 6.0 3IN 

OVER 20 NOTE (I) 

Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, Item (g) 

NOleS (1): See Appendix D, item (g) (1) 

Notes (2): See Appendix D, Item (g) (2) 

• Consult product manufacturer and/or qualified engineer for Section Modulus of available wales. 
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ApPENDIX E TO SUBPART P OF PART 1926-ALTERNATIVES TO TIMBER SHORING 

Figure 1. Aluminum Hydraulic Shoring 

VERTICAL RAIL 

HYDRAULIC CYLINDER 

Figure 2. Pneumatic/hydraulic Shoring 
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Figure 3. Trench Jacks (Screw Jacks) 

Figure 4. Trench Shields 

ApPENDIX F TO SUBPART P OF PART 
1926-SELECTION OF PROTECTIVE 
SYSTEMS 

The following figures are a graphic sum
mary of the requirements contained in sub

part P for excavations 20 feet or less in 
depth. Protective systems for use in exca
vations more than 20 feet in depth must be 
designed by a registered professional engi
neer in accordance with § 1926.652 (b) and (c). 
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Is there potential 
for cave-in? 

NO 

YF.S 

Sloping
Jserected. 

I Go to Figure 2 

FIGURE 

Is the excavation more 
'tJ>aTl 5 feet in depth? 

NO 	 Is the excavation 
entirely in stable rock? 

Excavation maybe 
YESmade with 

vertical sides. 

Excavation must be 
l\Jf'I 

sloped, shored, or 
shielded. 

I Shorin2 or shielding 
selected. , 

Go to Figure 3 I 

1 - PRELIMINARY DECISIONS 
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YF.S 

I 


Excavation must comply with 
one of the following three 
options: 

Option l: 
j 	1926.652 (b)(2) which 

requires Appendices A 
and B to be followed 

Option 2: 
,!1926.652 (b)(3) which 


requires other tabulated 

data (see definition) to 

be followed. 


Option 3: 
j1926.652 (b)(4) which 


requires the excavation 

to be designed by a 

registered professional 

engineer. 


Sloping selected as the 
method of protection 

will soil classification 
be made in accordance 
with ,!1926.652 (b)? 

NO 

I 

Excavations must comply 
withf1926.652 (b)(l) which 
requires a slope of l~H:1V 
(34 0 ) • 

FIGURE ~ - SLOPING OPTIONS 
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Shoring or shielding selected 
as the method of protection. 

I 
Soil classification is required 
when shoring or shielding is 
used. The excavation must comply 
with one of the following four 
options: 

Option 1 
S1926.652 (c)(l) which requires 

Appendices A and C to be followed 
(e.g. timber shoring). 

Option 2 
§1926.652 (c)(2) which requires 
manufacturers data to be followed 
(e.g. hydraulic shoring,trench 
jacks, air shores, shields). 

Option 3 
31926.652 (c)(3) which requires 

tabulated data (see definition) 
to be followed (e.g. any system 
as per the tabulated data). 

Option 4 
jt1926.652 (c)(4) which requires 


the excavation to be designed 

by a reg{stpred professional 

engineer (e.g. any designed 

system). 


FIGURE 3 - SHORING AND SHIELDING OPTIONS 
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SECTION 02225 
 

TRENCH EXCAVATION, BACKFILL, AND COMPACTING 
 

PART 1.  GENERAL 
 
1.01 SUMMARY 
 

A. Work of this Section also includes: 
 

1. Replacing topsoil that contains regenerative material. 
2. Disposal of trees, stumps, brush, roots, limbs, and other waste materials from 

clearing operations. 
3. Imported topsoil. 
4. Crush rock backfill required by over-excavation. 
5. Imported pipe zone material. 
6. Trench settlement repair, including replacing roadway surfacing, sidewalk, or other 

structures. 
7. Replacing damaged culverts. 

 
B. Trench excavation is classified as common excavation and includes removal of material 

of whatever types encountered to depths shown or as directed by Engineer. 
C. Pipe zone includes full width of excavated trench from 4 inches below bottom of pipe to 

a point 6” above top outside surface of pipe barrel. 
D. Conform to federal, state, and local codes governing safe loading of trenches with 

excavated material. 
E. The right is reserved to modify the use, location, and quantities of the various types of 

backfill during construction as Engineer considers to be in the best interest of Owner. 
F. There shall be no additional payment for rock excavation. 

 
1.02 RELATED SECTIONS 
 

A. Section 02630 – Polyvinyl Chloride (PVC) Pipe and Fittings. 
 
1.03 REFERENCES 
 

A. Arkansas Department of Transportation, P.O. Box 2262, Little Rock, Arkansas 72203 
 

1. ARDOT 303 – Aggregate Base Course. 
 

B. American Society for Testing and Materials, 1916 Race Street, Philadelphia, 
Pennsylvania 19103. 

 
1. ASTM D448 – Classifications for Standard Sizes of Aggregate and Bridge 

Construction. 
2. ASTM D698 – Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregate Mixtures, using 5.5-lb. (2.49-kg.) Rammer and 12-inch (304.8-mm) Drop. 
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3. ASTM D1557 – Test Methods for Moisture –Density Relations of Soils and Soil-
Aggregate Mixtures, Using 10-lb. (4.54-kg.) Rammer and 18-inch (457-mm) Drop. 

4. ASTM D2922 – Test Methods for Density of Soils and Soil-Aggregates in Place by 
Nuclear Method. 

 
C. Occupational Safety and Health Administration (OSHA) Standard for Excavation and 

Trenches Safety System, 29 CFR 1926, Subpart P = Excavations. 
D. The Contractor shall be solely responsible for trench and excavation safety systems in 

accordance with Act 291 of 1993. 
 
PART 2.  PRODUCTS 
 
2.01 FOUNDATION STABILIZATION 
 

A. Crushed gravel or crushed rock, free from dirt, clay balls, or organic material, well 
graded from coarse to fine, containing sufficient finer material for proper compactions, 
and meeting ASTM D448 Size No. 67 (Concrete Aggregate). 

 
2.02 PIPE ZONE MATERIAL 
 

A. Select native material shall consist of fine loose earth or sand free from clods or rocks 
larger than ¾” in dimension and of proper moisture content for maximum consolidation. 

B. Crushed granular material (angular rock) with maximum size of ¾”. 
C. Rounded rock with maximum size of 1 ½”. 

 
2.03 COMMON FILL MATERIALS 
 

A. Material shall not contain pieces larger than 3”, and shall be free of roots, debris, or 
organic matter. 

 
2.04 BEDDING MATERIAL 
 

A. Pea gravel, sand, or other locally available bedding material, as approved. 
 
2.05 TRENCH BACKFILL 
 

A. Granular Backfill: 
 

1. Natural or artificial mixture of gravel and soil mortar uniformly well graded from 
coarse to fine. 

2. ARDOT Section 303 Class 3, Class 4, or Class 7 as specified in this Section. 
 
2.06 COMPACTION EQUIPMENT 
 

A. Suitable type and adequate to obtain the amount of compaction specified. Operate in 
strict accordance with manufacturer’s instructions and recommendations and maintain 
conditions so that it delivers manufacturer’s rated compactive effort. 
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2.07 IMPORTED TOPSOIL 
 

A. Suitable sandy loam from an approved source. 
B. Possess friability and a high degree of fertility. 
C. Free of clods, roots, gravel, and other inert material. 
D. Free of quackgrass, horsetail, and other noxious vegetation and seed. 

 
PART 3.  EXECUTION 
 
3.01 PREPARATION 
 

A. Where clearing or partial clearing of right-of-way is necessary, complete prior to start of 
trenching. 

B. Cut trees and brush as near to surface of ground as practicable, remove stumps, and pile 
for disposal. 

C. Do not permit excavated materials to cover brush or trees prior to disposal. 
 
3.02 DISPOSAL OF CLEARED MATERIAL 
 

A. Dispose of cleared materials in a manner that meets or exceeds requirements of state, 
county, and local regulations regarding health, safety, and public welfare. 

B. Dispose of nonflammable and flammable material off the construction site in an 
approved location. 

C. Do not leave material on the Project site, shove onto abutting private properties, or 
bury in embankments or trenches. 

 
3.03 REMOVAL OF OBSTRUCTIONS 
 

A. Remove obstructions within trench area or adjacent to trench area, such as tree roots, 
stumps, abandoned piling, logs, and debris. 

B. Engineer may, if requested, make changes in the trench alignment to avoid major 
obstructions, if such alignment changes can be made within the easement or right-of-
way without adversely affecting the intended function of the facility. 

C. Dispose of obstructions in accordance with this Section. 
 
3.04 REMOVAL AND REPLACEMENT OF TOPSOIL 
 

A. Where trenches cross lawns, garden areas, pasturelands, cultivated fields, or other 
areas on which reasonable topsoil conditions exist, remove topsoil for a depth of 6 
inches for full width of trench to be excavated. 

B. Use equipment capable of removing a uniform depth of material, such as a scraper or 
motor grader; a backhoe shall not be considered suitable. 

C. Stockpile removed topsoil at regular intervals, and do not mix with other excavated 
material. 

D. Locate stockpiles so that material of one ownership is not transported and stockpiled on 
property of another ownership. 

E. Minimum Finished Depth of Topsoil over Trenches:  5 inches. 
F. Imported topsoil may be substituted for stockpiling and replacing topsoil. 
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G. Maintain finished grade of topsoil level with area adjacent to trench until final 
acceptance by Engineer. 

H. Repair damage to adjacent topsoil caused by work operations. 
 

1. Remove rock, gravel, clay, and other foreign materials from the surface. 
2. Regrade. 
3. Add topsoil as required. 

 
3.05 TRENCH WIDTH 
 

A. Minimum width of unsheeted trenches where pipe is to be laid shall be 18” greater than 
the outside diameter of the pipe or as approved. 

B. Maximum width at top of trench shall not be limited, except where excess width of 
excavation would cause damage to adjacent structures or property or cause undue 
stresses on the pipe. 

C. Confine trench widths to dedicated rights-of-way or construction easements, unless 
special written agreements have been made with affected property owners. 

 
3.06 EXCAVATION 
 

A. Material excavated is defined as unclassified excavation regardless of the material 
encountered. 

B. Excavate trench to lines and grades shown or as established by Engineer with proper 
allowance for pipe thickness and for pipe base or special bedding when required. 

 
3.07 PREPARATION OF TRENCH – LINE AND GRADE 
 

A. Grade the trench bottom to form a continuous and uniform bearing and support for the 
pipe at every point between bell holes, except that the grade may be disturbed for the 
removal of lifting tackle. 

B. Remove hard spots that would prevent a uniform trench bottom under pipe. 
 
3.08 SHORING, SHEETING, AND BRACING OF TRENCHES 
 

A. Sheet and brace trench when necessary to prevent caving during excavation in unstable 
material or to protect adjacent structures, property, workers, and the public. 

B. Increase trench widths accordingly by the thickness of the sheeting. 
C. Maintain sheeting in place until pipe has been placed and backfilled at pipe zone. 
D. Remove shoring and sheeting as backfilling is done in a manner that will not damage 

pipe or permit voids in backfill. 
E. Conform to safety requirements of federal, state, or local public agency having 

jurisdiction for sheeting, shoring, and bracing of trenches; the most stringent of these 
requirements shall apply. 

 
3.09 LOCATION OF EXCAVATED MATERIALS 
 

A. Place excavated material only within construction easement, right-of-way, or approved 
working area. 

B. Do not obstruct private or public traveled roadways or streets. 
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3.10 REMOVAL OF WATER 
 

A. Provide and maintain ample means and devices to promptly remove and dispose of 
water entering trench during time trench is being prepared for pipe laying, during laying 
of pipe, and until backfill at pipe zone is completed. 

 
1. These provisions apply during the noon hour as well as overnight. 
2. Provide necessary means and devices, as approved, to positively prevent under 

water from entering the construction area of another contractor. 
 

B. Dispose of water in a manner to prevent damage to adjacent property. 
C. Drainage of trench water through the pipeline under construction is prohibited. 

 
3.11 FOUNDATION STABILIZATION 
 

A. When existing material in bottom of trench is unsuitable for supporting pipe, excavate 
unsuitable material. 

B. Backfill trench to subgrade of pipe base with foundation stabilization material specified. 
C. Place foundation stabilization material over the full width of trench and compact in 

layers not exceeding 6 inches deep to required grade by making passes with a vibratory 
compactor (or equivalent). 

D. Material shall be considered unsuitable when it contains more than 5% organic material 
by volumetric sampling or when it will not support a reading of 1.5 on a hand 
penetrometer. 

 
3.12 ROCK IN PIPE TRENCH 
 

A. Where rock is encountered in bottom of trench, support pipe on bedding material. 
B. Minimum Bedding Thickness:  4” or one eighth of the outside diameter of pipe, 

minimum. 
C. Extend bedding up pipe sides one sixth of outside diameter of the pipe, minimum. 
D. Backfill over pipe according to pipe zone type. 

 
3.13 PIPE ZONE BACKFILL 
 

A. Depth of the pipe zone above pipe barrel varies with pipe material. 
B. Particular attention shall be given to area of pipe zone from flow line to centerline of 

pipe to ensure firm support is obtained to prevent lateral movement of pipe during final 
backfilling of pipe zone. 

C. Backfill area of pipe zone from bottom of pipe to horizontal centerline of pipe by hand-
placing material around pipe in 4” layers. 

D. Achieve continuous support beneath pipe haunches by “walking in” and slicing with 
shovel. 

E. Backfill area of pipe zone from horizontal centerline to top of pipe zone with pipe zone 
material as shown in trench details on Drawings. 
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3.14 TRENCH BACKFILL ABOVE PIPE ZONE 
 

A. When backfill is placed mechanically, push backfill material onto slope of backfill 
previously placed and allow to slide down into trench. 

B. Do not push backfill into trench in a way to permit free fall of material until at least 2 
feet of cover is provided over top of pipe. 

C. Under no circumstances allow sharp, heavy pieces of material to drop directly onto pipe 
or tamped material around pipe. 

D. Do not use backfill material of consolidated masses larger than ½ cubic foot. 
 
3.15 EXCESS EXCAVATED MATERIAL 
 

A. Dispose of excess excavated material off project site in an approved area. 
 
3.16 DRAINAGE CULVERTS 
 

A. Replace drainage culverts that are removed on near right angles to pipe centerline. 
B. If pipe cannot be reused or is damaged during removal, dispose of it and provide new 

pipe. 
C. Protect culverts from damage or restore to equivalent condition., 
D. Replace culverts to existing lines and grades. 
E. Do not replace culverts until proposed pipeline is installed and backfill of trench has 

been completed to subgrade of culvert. 
 
3.17 PIPE COVER 
 

A. Place select material from excavation over pipe to provide minimum coverage, as shown 
on Drawings or as directed by Engineer. 

 
3.18 DRAINAGE DITCH RESTORATION 
 

A. Undercrossings of minor drainage ditches not covered in another Specification Section 
shall be backfilled so that upper 1 foot of material in ditch between ditch banks is clay. 

B. Compact material for full ditch width by 6 passes of vibratory compactor (or equivalent). 
C. Where indicated on Drawings, provide concrete arch, or rip rap on ditch banks. 

 
3.19 SETTLEMENT 
 

A. Correct settlement noted in backfill, fill, or in structures built over backfill or fill within 
warranty period. 

 
3.20 IMPORTED TOPSOIL 
 

A. Should regenerative material be present in soil, remove both surface and root that 
appears within 1 year following acceptance of Project in an manner satisfactory to 
Owner. 

 

END OF SECTION 
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SECTION 02345 
 

RIGHT-OF-WAY UNDERCROSSINGS 
 

PART 1. GENERAL 
 
1.01 SUMMARY 
 

A. The ARDOT is the Owner of the right-of-way for the state highway which will be 
crossed. 

B. Obtaining a permit where the Work is being performed is necessary for crossing 
ARDOT right-of-ways and shall be between ARDOT and the Owner and shall be 
obtained prior to commencement of work on the undercrossing. 

C. Street crossings shall be made by open cutting road surface, except where 
shown otherwise. State highway crossings shall be made by boring and installing 
a steel encasement pipe. 

D. Contractor shall comply with all requirements of the Permitter. If the Permitter 
has more stringent construction requirements, those shall apply. 

E. Prior to starting construction, required labor, materials, and equipment shall be 
on the site. 

F. Limits for the undercrossings have been indicated on the Drawings. 
 
1.02 RELATED SECTIONS 
 

A. Section 02225 – Trench Excavation, Backfill, and Compacting. 
B. Section 02630 – Polyvinyl Chloride (PVC) Pipe and Fittings. 

 
1.03 REFERENCES 
 

A. American Association of State Highway and Transportation Officials, 444 North 
Capitol Street, North West, Suite 225, Washington, D.C. 

 
1. AASHTO T99 – Moisture-Density Relations of Soils Using a 5.5-lb (2.5-kg) 

Rammer and a 12-inch (305-mm) Drop. 
 

B. American Society for Testing Material, 1916 Race Street, Philadelphia, 
Pennsylvania 19103. 

 
1. ASTM C900 – Test Method for Pullout Strength of Hardened Concrete. 
2. ASTM D1557 – Test Methods for Moisture-Density Relations of Soils and 

Soil-Aggregate Mixtures, Using 10-lb. (4.54-kg) Rammer and 
18-inch (457-mm) Drop. 

 
C. American Water Works Association, 666 West Quincy Avenue, Denver, Colorado 

80235. 
 

1. AWWA C201. 
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PART 2. MATERIALS 
 
2.01 WATER MAIN 
 

A. Strength classification and type as specified shall conform to Section 02516. 
 
2.02 EXCAVATION 
 

A. Excavation shall conform to Section 02315. 
 
2.03 PIPE BASE AND PIPE ZONE MATERIAL 
 

A. Conform to Section 02315. 
 
2.04 TRENCH BACKFILL 
 

A. Rock or foundation stabilization and granular backfill shall conform to Section 
02315. 

 
2.05 CASING 
 

A. Provide casing of size to permit proper construction to required lines and grades. 
B. Casing shall be type shown below, fabricated in sections for welded field joints 

(steel). 
C. Minimum wall thickness shall correspond to the size of casing selected from the 

following. 
 

For Highway and Side Street Undercrossing 
 

         Smooth Steel Pipe 
    Diameter    Minimum Thickness 
   12” or less     3/16” 
   12” or more     5/16” 
 
2.06 CASING SPACERS 
 

A. Casing spacers shall be bolt on style with a two-piece shell and risers. 
B. Spacers shall be a projection type that has a minimum number of projections 

around the circumference that total the number of diameter inches. 
C. Spacers shall be non-metallic spacers constructed of preformed sections of high-

density polyethylene. 
D. Spacers should be ISO 9001:2000 certified for strength and quality. 
E. Casing spacers shall be manufactured by Raci North America, or approved equal. 

 
2.07 CASING END SEALS 
 

A. Casing ends seals shall be made of Virgin SBR with T-304 stainless steel bands. 
B. Seals shall be Cascade model CCES, or equal. 
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PART 3. EXECUTION 
 
3.01 GENERAL 
 

A. Prior to the start of the work, submit satisfactory evidence to the Engineer that 
insurance coverage requirements called for by the Permitter have been complied 
with. 

B. Proposed construction methods and materials for the undercrossings shall be 
approved by the Engineer and the Permitter prior to the crossing operation, and 
no construction shall be started until written approval to proceed from the 
Permitter has been submitted to the Engineer. 

 
3.02 TRENCH EXCAVATION AND BACKFILL 
 

A. Conform to the applicable portions of Section 02315. 
B. Compact trench backfill for full depth of trench with approved mechanical 

tampers to 95% maximum density as determined by ASTM D1557 or AASHTO 
T99, and as indicated on the Drawings. 

 
3.03 CASING 
 

A. Size of casing shall be large enough to provide sufficient working space to 
properly install the water pipe to lines and grades shown. 

B. Minimum acceptable sizes are shown on the Drawings. 
C. Steel casings shall be continuously welded at joints for a rigid, watertight 

encasement. 
 
3.04 CASED PIPE 
 

A. Install casing spacers and casing end seals as recommended by the spacer 
manufacturer and slide into casing. Casing spacers shall be utilized for 
installation of the carrier pipe in the encasement pipe. 

 
3.05 CONTRACTOR’S RESPONSIBILITY 
 

A. The Contractor shall be fully responsible for settlement or deterioration of the 
finished undercrossing pavement during the warranty period. 

B. The Owner will withhold final payment for this Project until the Contractor’s Work 
across the right-of-way has been completed to the satisfaction of the ARDOT, 
and the Utility Owner where the work has been performed. 

 
 

END OF SECTION 
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 SECTION 02510 
  

GENERAL PIPING REQUIREMENTS 
 
PART 1. GENERAL 
 
1.01 WORK INCLUDED 
 

 A. This section provides requirements for furnishing and installing piping systems.  Refer to 
related work specified in other sections to coordinate the complete installation. 

 B. All piping is identified on the drawings by its size and service.  Unless noted otherwise, pipe, 
fittings, and general-purpose valves shall conform to those specified in the piping system 
specification sheet for that service.  The piping system specification sheets are in 
alphabetical order at the end of this section.  All special valves and other appurtenances 
shall be as specified herein. 

 
1.02 RELATED WORK 
 

 A. Division 1 - General 
 B. Division 2 - Site Work 
 C. Division 3 - Concrete 

 
1.03 PROJECT RECORD DOCUMENTS 
 

 A. Upon completion of all work, furnish prints and tracings showing locations and principal 
details and modifications of piping systems as built. 

 B. Furnish all information on buried piping and utilities encountered during construction. 
 
1.04 SUBMITTALS 
 

 A. Submit product data and shop drawings on each type of pipe, valves, fittings, fabricated 
piping, miscellaneous appurtenances, and accessories in accordance with Section 01330. 

 
1.05 WELDERS CERTIFICATION 
 

 A. Employ welders qualified by current certification in the positions required, to perform 
welding operations per American Welding Society requirements.  Contractor shall submit 
documentation for all welders on the job. 

 
PART 2. PRODUCTS 
 
2.01 PIPING 
 

All newly installed pipes and related products must conform to ANSI/NSI Standard 61 and must be 
certified by an organization associated with ANSI.  All piping shall be manufactured in the United 
States.  No foreign made pipe or fittings shall be allowed on this project. 

 
 A. Ductile Iron Pipe 

 
1. Ductile iron pipe shall conform to the requirements of AWWA C-150 and AWWA C-151. 

Pipe installed above ground or within underground structures will be thickness Class 53 
(minimum) for flanged or grooved end pipe.  Pipe installed underground will be 
thickness Class 51 (minimum) for slip-joint pipe with "polywrap" coating applied per the 
manufacturer's guidelines. 
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 B. Steel Pipe 
 

1. Black steel pipe for pressure less than 150-psi ambient temperatures shall be ASTM A 
53 (ANSI B 125.1) or ASTM A 135 (ANSI B125.3), grade B seamless (smaller than 24”) or 
electric-resistance welded (for 24” and larger) black steel or hot dipped galvanized 
standard weight unless otherwise noted. 

2. Stainless steel pipe shall be ASTM A 312 (ANSI B135), Grade TP 304L seamless and 
welded stainless pipe. 

 
 C. Polyvinyl Chloride Pipe (PVC) 

 
1. PVC pipe shall be Type 1, grade 1, manufactured in accordance with ASTM D 1785 (ANSI 

B72.7) and ASTM D 1784.  Underground pressure piping shall meet ASTM D2241-SDR 
21 rated at 200-psi or AWWA C900 Class 100 DR-25 or AWWA C900 Class 150 DR-18 or 
UNI-BELL B-11-DR-25 or better.  Gravity sewer lines shall meet ASTM D3034-SDR 35 or 
ASTM F789-PS46 or ASTM F679-PS46.  For water treatment plant sites:  all sewer lines 
shall be AWWA C900 Class 150 DR-18. 

 
 Perforated PVC pipe shall meet ASTM F758-PS46. 
 

2. All PVC pipe shall be manufactured from virgin plastic. 
 

 D. Reinforced Concrete Culvert Pipe 
 

1. All reinforced concrete pipe to be used for culverts shall comply with ASTM C76, Class 
III. 

 
 E. Fiberglass Reinforced Polyester Pipe 

 
1. All fiberglass reinforced polyester pipe to be used for culverts shall comply with ASTM 

D3262 and be a minimum stiffness class (SN) of 36. 
2. All fiberglass reinforced polyester pipe to be used for pressured systems or force mains 

shall comply with AWWA C950 or ASTM D3754 and be a minimum stiffness class (SN) of 
36. 

 
 F. Copper tubing 

 
1. All copper tubing for water service lines shall be type "K" and shall conform to ASTM 

Standard "Seamless Copper Water Tube" B1785, latest revision. 
 
2.02 UNIONS 
 

 A. Malleable Iron Unions 
 

1. Use 150-pound standard (300-pound WOG) malleable iron, ground joint unions with 
bronze seat.  Provide flanged union joints on piping 2½” and larger. Use service 
galvanized unions for galvanized pipe.  Use insulating unions where indicated or 
required where joining dissimilar metals. 

 
 B. Polyvinyl Chloride (PVC) Unions 

 
1. Use Schedule 80 threaded PVC unions. 
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2.03 COUPLINGS, GASKETS, AND FITTINGS 
 
 A. Flanges, Gaskets and Bolts 

 
Cast iron flanges shall conform to ANSI B16.1.  Flange gaskets shall be full-face type, suitable 
for the intended service.  Substitution of other gasket materials shall be only with the express 
written consent of the Engineer.  Thickness shall be 1/16" for pipe 10" and less and ⅛" for 
larger pipe.  Flange assembly bolts shall be standard square head carbon steel machine bolts 
with heavy, hot pressed, hexagon nuts, ANSI B18.2. Threads shall conform to ANSI B1.1, 
coarse thread series, Class 2 fit.  Bolt length shall be such that after joints are made up the 
bolt shall protrude through the nut, but not more than ½".  Bolts for use in submerged service 
shall be stainless steel.  All screwed flanges on cast iron pipe shall be refaced, as required, 
after fabrication to ensure that pipe ends are flush with face of flange. 

 
  Forged steel flanges shall conform to ANSI B16.5, R.F.  Flange gaskets shall match raised faces. 

 On 3½" flanges and smaller, gaskets shall be 1/16" thick.  On 4" flanges and larger, gaskets 
shall be ⅛" thick.  Flange assembly bolts shall be standard square head carbon steel machine 
bolts with heavy, hot pressed hexagon nuts, ANSI B18.2.   150-psi steel flanges may be bolted 
to cast iron valves, fittings or other parts, having either integral Class 125 cast iron flanges or 
screwed Class 125 companion flanges.  When such construction is used, the raised face on the 
steel flange shall be removed. 

 
B. Pipe Threads 

 
Unless noted otherwise, all pipe threads shall conform in dimensions and limits of size to ANSI 
B2.1, taper joint thread. 

 
C. Flange Coupling Adapters 

 
Flanged coupling adapters shall be Smith Blair 913 or approved equal.  Coupling gaskets shall 
be as recommended by the coupling manufacturer for the service intended. 

 
D. Mechanical Pipe Couplings  

 
Mechanical pipe couplings shall be Smith Blair #411 or approved equal.  Coupling gaskets shall 
be as recommended by the coupling manufacturer for the service intended. Mechanical 
couplings installed above grade shall be installed as to prevent lateral movement. 

 
E. Compression Fittings   

 
Compression fittings for copper pipe shall be Ford Pack Joint fittings or approved equal. 

 
F. Joints 

 
Joints of mechanical installations inside structures, and of yard piping shall be as detailed on 
the Plans.  Where not detailed on the Plans, such joints shall be mechanical type or push-on 
type, except that the first joint outside of buildings shall be mechanical type, and pipelines 
installed under structures shall be a mechanical joint pipe. 

 
  All other joints shall be mechanical type or push-on type.  Lubricant for push-on type shall be 

that recommended by the manufacturer of the pipe. 
 

 G. Provide gaskets of neoprene, unless otherwise noted. 
 H. Provide full face gaskets or flat faced and ring gaskets for raised face flanges.  Use 1/16” 

thick gaskets for pipe smaller than 6” and ⅛” thick gaskets for pipe 6” and larger. Gasket 
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dimension shall conform to ANSI B16.21. 
 I. Provide insulating flange gasket kit where indicated or required where joining dissimilar 

metals or pipe materials. 
 
2.04 VALVES  
 
 A. General 
 

Valves shall be as specified in Section 15110, Manually Operated Valves, or as specified 
herein.  A union or flanged connection shall be provided within 2’ of each threaded end valve 
unless the valve can be otherwise easily removed from the piping. Unless otherwise 
indicated, the direction of rotation of the valve operating wheel, wrench nut, or lever shall be 
to the left (counterclockwise) to open the valve. 

 
 All valves, except those which are equipped with power operators shall be provided with 

manual operators.  Unless otherwise specified, each manual operator shall be equipped with 
an operating wheel. 

 
 Chain wheels and operating chains shall be provided on all valves 4" and larger with 

centerline more than 7'6" above the floor except where other operator types are specifically 
required.  Each chainwheel operated valve shall be equipped with a chain guide which will 
permit rapid handling of the operating chain without "gagging" of the wheel and will also 
permit reasonable side pull on the chain.  Operating chains shall be heavily plated with zinc or 
cadmium and shall be looped to extend to within 4’ of the floor below the valve.  Where 
recommended by the manufacturer, the operator shall be provided with a hammer blow 
wheel.   

 
 Wrench nuts shall be provided on all buried valves, on all valves which are to be operated 

through floor boxes, and where shown.  All wrench nuts shall comply with Section 20 of 
AWWA C-500.  Not less than two operating keys shall be provided for operation of the 
wrench nut operated valves. 

 
 For all valves buried at a depth of greater than 3’, an extension stem shall be provided to 

bring the operating nut within 3’ of the finished elevation. 
 
 B. Gate Valves 
 

 The bearing, moving, or wearing parts of all gate valves shall be either of solid bronze or faced 
with bronze.  Bronze facings shall be securely fastened to the iron castings. On valves 12" and 
smaller, all wedging surfaces may be Grade I, II, or III bronze to iron, but not iron to iron.  All 
material shall be of the best quality and especially adapted for the service required, and 
workmanship shall be first class in all respects. 

 
 Gate valves shall conform to the current specifications of the American Water Works 

Association and shall be designed for a minimum water working pressure of 150-psi, unless 
otherwise specified on the Plans.  Gate valves shall have a clear water way equal to the full 
nominal diameter of the valve and shall be opened by turning to the left.  Each valve shall 
have the maker's initials, pressure rating, and year in which the manufacturer cast the body.  
Each valve shall have a non-rising stem, unless otherwise shown on the Plans. 

 
 All valves shall be equipped with "O" ring stem seals.  Valves located inside structures shall be 

wheel operated, unless otherwise shown on the Plans.  Valves in the ground shall be nut-
operated.  Gate valves located outside of structures shall be mechanical joint, or special 
rubber gasket joint, unless otherwise specified. 
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 Except as may be otherwise approved by the Engineer, all gate valves required for this 
Contract shall be from one manufacturer, and similar types and sizes shall be identical and the 
parts interchangeable. 

 
 C. Ball Valves 

 
Ball valves may be used in piping systems 2" in diameter and smaller.  Valves shall be plastic 
or steel for line pressure up to 100-psi and steel for line pressures over 100-psi. 

 
Plastic ball valves shall be constructed from thermoplastic polyvinyl chloride.  Valves shall be 
of the cartridge type, with locked-in seal carriers, ethylene propylene rubber "O" ring seals, 
and Teflon seats.  Valves shall be double entry, true-union threaded and coupled.  Where 
shown on the Plans, furnish flanged valves with 125-psi flanges. Plastic ball valves shall be as 
manufactured by Balon Corporation, Oklahoma City, OK, or approved equal. 
 
Steel ball valves shall be of 2-piece construction with internally seated stem. Provide precision 
machined mating surfaces, stem stop integral with body, and multi-seal seats.  Ball shall be 
plated and polished.  Provide each valve with lever operator.  Steel ball valves designed for 
general service applications up to 1000-lbs. working pressure.  

 
 D. Valve Marking 

 
All exposed valves shall be tagged with identifying numbers as shown on the Drawings.  Tags 
shall be 2" diameter brass, Style No. 300-BL as manufactured by  
Seton Name Plate Corporation or approved equal.  Tags shall be fastened with brass chain 
and "S" hooks. 
 

 E. Backflow Preventers 
 

Backflow preventers shall be of the reduced pressure principal type conforming to the 
applicable requirements of AWWA C-506 and shall be as manufactured by Watts or FEBCO. 

 
 F. Valve Boxes 
 

Cast iron valve boxes extending to the finished or established ground or paved surfaces shall 
be provided for all buried valves.  They shall have suitable base castings to fit properly over 
the bonnets of their respective valves and heavy top sections with stay-put covers.  Boxes 
shall be of the screw or sliding type having 5¼" shaft diameter or greater.  Covers shall be 
marked with the class of service.  A concrete pad 1'6" x 1'6" x 4" thick shall be poured around 
the valve boxes. 

 
2.05 FREEZE PROTECTION 
 

Exposed piping, valves, or equipment shall be provided with freeze protection.  The freeze 
protection shall consist of copper sheath, resistance type heating cable and 1" of insulation.  The 
heating cable shall be designed to keep the contained fluid 50°F above ambient temperature.  The 
heating cable shall be suitable for 110 V, single phase operation and ON-OFF switches for the tape 
shall be provided at each area of piping or equipment.  The insulation shall be as specified in P1.11 
except that preformed insulation must be oversized to allow for the heating cable. 
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PART 3. COATINGS AND LININGS 
 
3.01 GENERAL 
 

 A. Coatings and linings are specified on the piping system specification sheets and shall 
conform to this section. 

 
3.02 CEMENT MORTAR LINING 
 

 A. Cement mortar lining shall be for cast or ductile iron pipe and fittings and shall be standard 
thickness lining conforming to AWWA C104 (ANSI A241.4). 

 
3.03 POLYETHYLENE ENCASEMENT 

 
 A. Polyethylene encasement for all buried cast or ductile iron pipe, fittings, and valve shall 

conform to AWWA C105 (ANSI A21.5). 
 
3.04 EXTRUDED PLASTIC COATING 
 

 A. Extruded plastic coating for steel pipe shall be a high-density polyethylene, or 
polypropylene copolymer, extruded to cover an adhesive first coat, to form a combined 
adhesive-extruded thermoplastic resin coating conforming to Federal Specification L-C 
530B, Type 1.  The first coat shall consist of rubber, asphalt, fluxing oil, and high molecular 
weight resin.  Extruded plastic coatings shall have a minimum combined thickness of 
adhesive and thermoplastic of 33-mils for pipe up to and including 2" nominal diameter, 37-
mils up to 3", 42-mils up to 5", and 46-mils for all pipe larger than 5" nominal diameter.  
Joints, for pipe and fittings having extruded plastic coating, shall be covered by plastic 
sleeves fabricated from radiation cross-linked, semi-rigid polyethylene, coated on the inside 
with a specifically formulated thixotropic adhesive, which when heated, shall shrink to 
encapsulate the joint with a strong impervious seal. 

 
3.05 GALVANIZING 
 

 A. Galvanizing shall be in accordance with ASTM A153. 
 
3.06 PIPE SUPPORTS 
 

 A. All exposed piping shall be supported in conformance with the pipe support and structural 
attachment details per the plans. 

 
3.07 PIPE INSULATION 
 

 A. Above-ground outdoor piping shall be insulated with 2" J-M650 Micro-Lok fiberglass pipe 
insulation material or equal.  This material shall be covered with ASJ and stapled into place 
with outward clinching staples 2" O.C.  Fittings and valves shall be covered with the same 
material and sealed with Childers CP-11 weather proofing.  All insulation shall be 
weatherproofed with a jacket of 0.016" smooth aluminum held in place with stainless steel 
screws 6" O.C. Fittings shall be weatherproofed with premolded PABCD fitting covers or 
equal. 

 
3.08 JOINT RESTRAINT 
 

 A. Joint restraint shall be provided at ALL buried fittings.  The joint restraint systems shall be as 
manufactured by EBAA Iron for 3” and larger and MIDCO for 2” or approved equal.  All 
elbows, reducers, and laterals of all tees shall have EBAA Megalug or MIDCO restraint.  



CEA -7- 02510 
1/3/2024  General Piping Requirements 

Laterals with swivel glands will be excluded.  Size and number shall be as shown, or the 
minimum recommended by the manufacturer for the pipe size and service. 

 
3.09 PROTECTION OF BURIED STEEL PIPE, VALVES, AND APPERTENANCES 
 

A. All steel pipe installed underground shall be protected as specified.  All buried valves, 
flanges, mechanical joints, and mechanical pipe couplings shall be protected with a built-up 
asphalt mastic coating covered with a protective tape wrap.  Surfaces shall be cleaned by 
wire brushing immediately prior to application of the mastic.  The mastic shall be molded 
firmly to encase all bolts, nuts, and flanges, and built up to a uniform surface over entire 
fitting.  The build-up surface shall be covered with a protective tape wrap.  Materials shall 
be applied in full accordance with manufacturer’s recommendations.   

 
PART 4. EXCAVATION 
 
4.01 PIPE EMBEDMENT FOR PVC PIPE 
 
 A. Pipe embedment shall consist of bedding, haunching, and initial backfill materials as shown 

on the standard detail sheets of the Plans.  The class of material to be used below and 
above the pipe and placement and compaction of embedment materials shall conform to 
the requirements shown on the Plans and to the following specifications: 

 B. Embedment Materials:  The following are descriptions of the classifications of embedment 
materials which may be used for pipe embedment as shown on the standard detail sheets 
of the Plans: 

 
1. Class I:  Angular graded stone (¾” maximum), including a number of fill materials that 

have regional significance such as coral, slag, cinders, crushed stone, and crushed 
shells. 

2. Class II:  Fine sand and clayey gravels, including fine sands, sand/clay mixtures, and 
gravel/clay mixtures. 

 
  Where approved by the Engineer, good sound earth may be classified as Class II    

embedment. Good sound earth is defined as gravel, sand, sandy loam, or loam     free from 
excessive clay and silt. 

 
 C. Bedding Placement and Composition:  Prior to pipe installation, carefully bring the bedding 

material to grade along the entire length of the pipe to be installed.  To ensure that 
adequate and uniform support is provided under the pipe and to avoid differential 
settlement of the pipe, certain procedures should be adhered to, and precautions taken as 
outlined herein.  Blocking shall not be used to bring the pipe to grade. 

 
1. Class I Bedding:  When Class I material is used for bedding, little or no compaction is 

necessary due to the nature of the angular particles.  A depth of 6” of Class I material is 
sufficient to provide uniform bedding.  If Class I material is used for bedding, it must 
also be utilized for haunching at least up to the spring line of the pipe to avoid loss of 
side support through migration of Class II hunching material into the bedding. 

2. Class II Bedding:  Care must be taken with Class II material to provide a uniformly 
compacted bedding.  Place the bedding material to a point above the pipe bottom such 
that resulting compaction will bring the material to grade.  Use hand or mechanical 
tamping to compact the bedding material to a minimum 90% Standard Proctor Density. 
 Slightly damp material will generally result in maximum compaction with a minimum of 
effort.  If water is added to improve compaction or if water exists in the trench, take 
care to avoid saturation of Class II material, which could result in additional stability 
problems of the bedding.  Carefully bring the surface of the bedding to grade after 
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compacting it. 
 

D. Haunching and Initial Backfill Placement and Compaction: 
 

1. Class I Material: 
 

Wet Conditions:  In any area where the pipe will be installed below existing or future 
ground water levels or where the trench could be subject to inundation, Class I material 
when used, shall be placed to the top of the pipe. 

 
   A minimum of effort is needed to compact the material.  However, in the initial stage of 

placing this type of material, take care to ensure that sufficient Class I material has 
been worked under the haunch of the pipe to provide adequate side support.  Take 
precautions to prevent movement of the pipe during placing of the material under the 
pipe haunch.  Except for the protection of the pipe from large particles of backfill 
material, little care need be taken, and no compaction is necessary in placing initial 
backfill to a distance of 6” above the top of the pipe. 

 
   Dry Conditions:  In any area where ground water will not be experienced at any time 

above the level of the foundation material or where the trench will not be subject to 
inundation, place Class I material to the spring line of the pipe.  Follow the procedure 
described above for placing Class I material in wet conditions.  If Class II material is used 
for initial backfill above the spring line, achieve compaction consistent with SECTION 
4.01.D.(2) below. 

 
  2. Class II Material:  Place Class II material with care under the lower haunch area of the 

pipe, compact, and then place additional material to the spring line of the pipe.  If care 
has been taken to shape the bedding material to the curvature of the pipe, only one 
stage of placement will be required to bring the haunching material to the spring line of 
the pipe.  In either event, thoroughly compact the haunching material to a minimum of 
90% Standard Proctor Density.  Take precautions to prevent movement of the pipe 
during placing of material under the pipe haunch.  Place initial backfill material in two 
stages; one to the top of the pipe and the other to a point at least 6” over the top of 
the pipe.  Compact each stage of haunching and initial backfill by hand or mechanical 
tamping to a minimum of 90% Standard Proctor Density. 

 
4.02 PIPE EMBEDMENT FOR RIGID PIPE 
 

 A. All pipe other than PVC shall conform to the following embedment specifications. 
 B. Pipe embedment shall consist of bedding, haunching, and initial backfill materials as shown 

on the standard detail sheets of the plans.  The class of material to be used below and 
above the pipe and placement and compaction of embedment materials shall conform to 
the requirements shown on the plans and to the following specifications: 

 C. Embedment Materials:  The following are descriptions of the classifications of embedment 
materials which may be used for pipe embedment as shown on the standard detail sheets 
of the plans: 

 
  1. Class I:  Shall be described in SECTION 4.02.D.(1). 

2. Class II:  Suitable native material including fine sands, sandy clay mixtures, and 
gravel/clay mixtures. 

 
 D. Bedding Placement and Composition:  Prior to pipe installation, carefully bring the bedding 

material to grade along the entire length of the pipe to be installed.  To ensure that 
adequate and uniform support is provided under the pipe and to avoid differential 
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settlement of the pipe, certain procedures should be adhered to and precautions taken as 
outlined herein.  Blocking shall not be used to bring the pipe to grade. 

 
  1. Class I Bedding:  The bedding shall have a minimum thickness beneath the pipe of 4" or 

⅛ of the outside diameter of the pipe, whichever is greater, and shall extend up the 
sides of the pipe to spring line of the pipe.  Backfill from pipe spring line to 6" above the 
top of the pipe shall be of the bedding material or carefully placed earth.  Hand placed 
backfill shall be finely divided materials free from debris, organic material, and stones.
  

  2. Class II Bedding:  The pipe shall be bedded in suitable native material on an unshaped 
trench bottom providing uniform and continuous support of pipe barrel between bell 
or coupling holes.  After each pipe has been placed to grade, aligned, and placed in final 
position, deposit sufficient bedding material under the pipe haunches and one each 
side of the pipe to hold the pipe in proper position during subsequent pipe jointing, 
bedding, and backfill operation.  Deposit bedding material uniformly and 
simultaneously on each side of the pipe to prevent lateral displacement.  Bedding 
material shall be hand or mechanically tamped to a minimum of 90% Standard Proctor 
(Density) to a point 6" above top of the pipe. 

 
 
   Trench backfill from a point 6" above the top of the pipe shall be as described in 

SECTION 4.03. 
 
4.03 TRENCH BACKFILL 
 
 A. Backfilling from a point 6" above the pipe to the top of the trench shall be done with good 

earth and shall be free of large rocks.  No material of a perishable, spongy or otherwise 
unsuitable nature shall be used in backfilling. 

 
 Where trenches are not under paved areas or proposed structures, backfill need not be 

mechanically tamped.  Before reaching the top of the trench, the trench shall be flooded 
with water to achieve some degree of consolidation.  Consolidation with heavy equipment 
shall not be allowed. 

 
 

 Where trenches are under paved areas or proposed structures, the entire trench shall be 
backfilled with select materials and compacted to a density of 95% ASTM D-698 or better. 

 
 The backfill of materials to be placed under paved areas or proposed structures shall be 

compacted with mechanical devices manufactured for that purpose from the top of the 
pipe to the top of the existing or proposed subgrade. 

 
4.04 TESTING 
 
 In Place moisture-density test may be ordered by the Engineer to insure that all trench backfill 

complies with the requirements of the specification.  Tests will be performed by a recognized 
testing laboratory, and all costs will be paid for by the Contractor.  Copies of all test results will be 
furnished to the Owner. 

 
4.05 SPECIAL PROBLEMS 
 
 A. When the pipe being installed is provided with elastomeric seal joints, bell holes shall be 

excavated in the bedding material to allow for unobstructed assembly of the joint. Care 
should be taken that the bell hole is no larger than necessary to accomplish proper joint 
assembly.  When the joint has been made, the bell hole should be carefully filled with 



CEA -10- 02510 
1/3/2024  General Piping Requirements 

bedding or haunching material to provide for adequate support of the pipe throughout its 
entire length. 

 B. Before the trench is wheel-loaded, provide cover in accordance with pipe manufacturer's 
recommendation.  Where pipelines are less than 36" deep, avoid the use of heavy 
equipment across these lines. 

 C. Take care to avoid contact between the pipe and compaction equipment.  Compaction of 
haunching, initial backfill, and backfill material should generally be done in such a way so 
that compaction equipment is not used directly above the pipe until sufficient backfill has 
been placed to ensure that such compaction equipment will not have a damaging effect on 
the pipe. 

 D. If sheeting or other trench protection is removed, take care so as not to disturb previously 
constructed foundation bedding, haunching, and initial backfill.  If it has been necessary to 
place or drive sheeting or other trench protection below the top of the pipe, consideration 
should be given to leaving in place this portion of the sheeting or trench protection, since 
its removal could jeopardize the side support necessary for the pipe.      

 
4.06 GENERAL 
 
 This section covers the laying of piping.   
 
 A. Gravity Sewer Lines and Drains 
  
  1. Each joint of pipe shall be inspected carefully before being placed in the trench. Any joint 

found to be cracked, or otherwise so damaged as to impair its usefulness, shall be plainly 
marked in such a manner that the marking will not rub or wash off.  Damaged joints shall 
be removed from the site as soon as feasible. 

  2. All pipe shall be laid with the bell up-stream.  Each pipe shall be laid to plan line and 
grade, or to line and grade directed by the Engineer, using batter boards and top line, 
or laser beam grade light.  Where batter board and top line is used, each pipe shall be 
plumbed for line with plumb bob and graded for elevation with a grade stick.  Care shall 
be taken that each spigot is centered properly in the bell of the preceding pipe and 
properly seated, and that each pipe is solidly bedded.  As the work progresses, the 
pipes shall be cleaned of all dirt and other foreign matter. They shall be maintained 
clean until accepted or put in service. 

3. At the end of each day’s work, and when for any reason the laying of pipe will be 
discontinued for an appreciable period, the open ends of the pipe line shall be closed 
temporarily. 

4. The cutting of pipe for any reason shall be done in a neat and workmanlike manner 
without damage to pipe or pipe lining. 

5. Pipe shall be lowered carefully into the trench in such manner that spigot and bell will 
not become contaminated.  Spigot and bell shall be checked for cleanliness 
immediately before insertion of spigot into bell. 

6. Proper facilities shall be provided for lowering sections of pipe into trenches.  Under no 
circumstances shall pipe be laid in water and no pipe shall be laid when trench 
conditions or weather are unsuitable for such work.  Full responsibility for the diversion 
of drainage and for dewatering of trenches during construction shall be borne by the 
Contractor. 

7. Spigot and bells shall be cleaned thoroughly before the application of lubricant and 
attachment of the preformed joint gasket.  Application of lubricant and attachment of 
the gasket shall be in strict accord with the joint. 

8. Pipe shall not be placed in the trench without excavating for bells so that the entire 
barrel of the pipe is uniformly supported on the pipe bedding. 

9. Pipe shall be supported to proper line and grade and secured against upheaval or 
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floating during the placement of concrete bedding or encasement. 
 
 B. Pressure Mains 
 
  1. All pipe and fittings shall be installed to the line and grade as detailed on the plans.  

Subject to the approval of the Engineer, other fittings may be added to or substituted 
for those shown on the plans, should the need therefore arise during construction.  This 
permissive stipulation in no way shall relieve the Contractor of the responsibility for 
furnishing and installing all fittings required for a complete and proper installation of 
main as detailed on the plans. 

2. All dirt and other foreign matter shall be removed from the inside of pipe and fittings 
before they are lowered into the trench.  They shall be kept clean during and after 
laying, care shall be taken to keep dirt out of the jointing space.  At the end of each 
days work, and when pipe laying is discontinued for an appreciable period, open ends 
of pipe shall be closed with a cast plug or cap firmly secured in place. 

3. All pipe and fittings shall be lowered carefully into the trench in such manner as to 
prevent damage to pipe, fittings, or linings.  Neither pipe nor fittings shall be dropped 
or dumped into the trench. 

4. Cutting of pipe, where needed, shall be done in a neat and workmanlike manner 
without damage to pipe or pipe lining. 

5. Unless otherwise directed by the Engineer, pipe shall be laid with bell ends facing in the 
direction of laying.  For lines on an appreciable slope, bells shall, at the direction of the 
Engineer, face upgrade.  Wherever necessary to deflect pipe from a straight line in 
either the horizontal or vertical plane, to avoid obstructions, or for other allowable 
reasons, the degree of deflection at any joint shall not exceed the maximum 
recommended by the pipe manufacturer. 

 
 C. Connections to Existing Sewers and Drains 
 

1. Connections to existing sewers and drains shall not be made until all of the proposed 
piping and manholes have been constructed, cleaned and approval granted by the 
Engineer for making connection.  No connection to existing sewers and drains shall be 
made until new lines have passed specified leakage tests. 

2. All work shall be completed in a workmanlike manner using materials specified or as 
approved by the Engineer.  Watertight connections shall meet with the requirements 
concerning tests of these specifications. 

 
 D. Installation of Slip-Type Joints 
 

1. Prior to jointing, the bell and spigot ends of the pipes, and bells of fittings, shall be 
cleaned thoroughly with soapy water and cloth, and by whatever additional means as 
are necessary to remove all foreign matter and attain the required cleanliness.  A wire 
brush shall be used as necessary.  Particular care shall be exercised to clean the gasket 
seat.  The gland also shall be cleaned in like manner. 

2. Joints shall be made in strict accord with the recommendations of the pipe 
manufacturer.  The rubber gasket shall be cleaned with soapy water and cloth and 
inserted in the gasket seat within the bell.  The spigot end of the pipe shall be inserted 
in the bell of the pipe to which connection is being made and forced to a firm contact 
with the shoulder of the bell.  When this initial insertion is made, the alignment of the 
added pipe shall deviate from true alignment not more than the amount recommended 
by the pipe manufacturer.  

3. Following the initial insertion, the bell end of the added pipe shall be moved sideways 
or up a distance of approximately 8" to move the spigot end slightly away from the 
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shoulder of the connecting bell, thus providing for expansion and flexibility in the 
completed line.  The added pipe then shall be placed in true alignment at intended 
grade. 

 
 E. Installation of Mechanical Joints 
 

1. The spigot end of pipe and the bell of fitting, and the rubber gasket, shall be cleaned 
thoroughly as specified for pipe joints in Paragraph D. above. The gland also shall be 
cleaned in like manner. 

2. After the gland and gasket are placed on the spigot end of the pipe a sufficient distance 
from the end to avoid fouling the bell, the spigot end shall be inserted in the bell to firm 
contact with the bell shoulder.  The rubber gasket then shall be advanced into the bell 
and seated in the gasket seat.  Care shall be exercised to center the spigot within the 
bell. 

3. The gland shall be brought into contact with the gasket, all bolts entered, and all nuts 
made hand tight.  Continued care shall be exercised to keep spigot centered in bell.  
The joint shall be made tight by turning the nuts with a wrench; first partially tightening 
a nut, then partially tightening the nut 180° therefrom, and working thus around the 
pipe, with uniformly applied tension until the required torque is applied to all nuts.  
Required torque ranges and indicated wrench lengths for standard bolts are as follows: 

 
   Diameter,  Range of Torque  Length of Wrench, 
     Inches          Foot-Pounds                     Inches         
 
        ⅝            40 -   60      8 
        ¾           60 -   90    10 
         1          70 - 100    12 
        1¼          90 - 120    14 
 
4.07 TRENCH SAFETY SYSTEMS 
 
 A. Refer to Section 02260 of these Technical Specifications. 
 
4.08 PLASTIC PIPE 
 
 A. Installation shall be in accordance with applicable ASTM Standards D 2774, D 2855 and F 

402.  The CONTRACTOR shall make certain before jointing polyvinyl chloride pipe that the 
ring groove in the bell of the pipe is clean, with no dirt or foreign material that could 
interfere with proper seating of the ring.  Make sure pipe end is clean.  Wipe with a clean 
dry cloth around the entire circumference from the end to one inch beyond the reference 
mark.  Lubricate the spigot end of the pipe, using only the lubricant supplied by the 
manufacturer.  Be sure the entire circumference is covered.  The coating should be the 
equivalent of a brush coat of enamel paint.  It can be applied by hand, cloth, pad, sponge, 
or glove.  Do not lubricate the ring groove in the bell because such lubrication could cause 
ring displacement.  The bevel end is then inserted into the bell so that it is in contact with 
the ring.  Brace the bell, while the bevel end is pushed in under the ring, so that previously 
completed joints in the line will not be closed up.  The spigot end is pushed until the 
reference mark on the spigot end is flush with the end of the bell.  If undue resistance to 
inserting of the bevel end is encountered or the reference mark does not reach the flush 
position, disassemble the joint and check the position of the ring.  If it is twisted or pushed 
out of its seat, clean the ring, bell and bevel end and repeat the assembly steps. 
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4.09 PIPE JOINT INSTALLATION 
 
 A. Dissimilar Materials 
 
  1. For piping systems which carry water, or which are installed underground, wherever 

pipes of dissimilar metals are connected, an insulating section of rubber or plastic pipe 
shall be installed.  The insulating section shall have a minimum length of 12 pipe 
diameters.  Dielectric unions of an acceptable type may be used in lieu of the specified 
insulating sections.  Wherever copper pipe is supported from hangers, it shall be 
insulated from the hangers with PVC tape. 

 
 B. Screwed Joints 
 
  1. Make up all threaded joints using a suitable joint lubricating compound applied to male 

threads only.  Thoroughly ream all field cuts and carefully make all connections so that 
thread engagement will be secured. 

 
 C. Welded Joints 
 

1. Weld and fabricate piping in accordance with ANSI Standard B31.1, latest edition, Code 
for Pressure Piping.  Machine beveling in shop is preferred.  Field beveling may be done 
by flame cutting to acceptable standards. 

2. Align piping and equipment so that no part is offset more than 1/15”.  Set all fittings 
and joint square and true to preserve alignment during welding operation. Use of 
alignment rods inside pipe is prohibited. 

3. Do not permit any weld to project within the pipe so as to restrict it.  Tack welds, if 
used, must be of the same material and made by the procedure as the completed weld. 
 Otherwise, remove tack welds during welding operation. 

4. Do not split, bend, flatten or otherwise damage piping before, during or after 
installation. 

5. Remove dirt, scale, and other foreign matter from inside piping before tying in sections, 
fittings, valves or equipment. 

 
 D. Flanged Joints 
 

1. Prior to installation of bolts, accurately center and align flanged joints to prevent 
mechanical pre-stressing of flanges, pipe and equipment.  Align bolt holes to straddle 
the vertical, horizontal, or north-south center line. 

2. Install proper gaskets, suitable for intended service and factory cut to proper 
dimensions.  Secure with a suitable gasket cement. 

3. Tighten bolts progressively to prevent unbalanced stress.  Draw bolts tight to ensure 
proper seating of gaskets. 

4. Take special care when attaching suction and discharge piping to jumping equipment to 
ensure that no stresses are transmitted or imposed on pump suction and discharge 
flanges by the connected piping.  Install and permanently support all such piping to 
accurately match bolt holes and to provide uniform contact over entire installation of 
bolts in flanges.  In addition, pump connection piping shall be free to move parallel to 
its longitudinal center line while bolts in pump connection flanges are tightened. 

 
4.10 WET CONNECTIONS 
 
 Schedules of existing fittings and proposed new fittings needed to make wet connections to existing 

waterlines as shown on the plans are estimates only.  It is to be recognized that after existing lines 
and fittings are uncovered, that some discrepancies may occur.  Where discrepancies occur, the 
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CONTRACTOR shall request a decision by the OWNER as to how the connection in question shall be 
made.  CONTRACTOR shall plan his work concerning wet connections in such a way that a minimum 
of inconvenience shall occur to existing water customers due to water service interruptions. Before 
water service interruptions are made to any customer, CONTRACTOR shall notify designated official 
and cooperate with operating personnel in every way to minimize service interruptions due to wet 
conditions.  In certain locations, other utility lines or conduits will be obstructing the normal path of 
proposed waterlines.  In such instances, gravity lines of all kinds hold priority as to grade over water 
pressure lines, gas lines, electric conduits, or other obstruction conduits or combinations of conduits 
which may be encountered.  CONTRACTOR is to analyze conditions carefully and then use best 
judgment in determining proper method of proceeding through obstructed area with waterline 
construction and shall notify the utility owner forty-eight (48) hours in advance of making such 
connection after obtaining approval from the Engineer. 

 
4.11 OFFSET AND FITTINGS INSTALLATION 
 
 A. Because of the small scale of drawings, the indication of all offsets and fittings is not 

possible.  Carefully investigate the structural and finish conditions affecting the work and 
take such steps as may be required to meet such conditions. 

 B. Provide proper space for covering and removal of pipe, and special clearances for offsets 
and fittings. 

 C. All iron fittings shall be wrapped in a plastic protector in conformance with AWWA 
Standard C-105 and ANSI A21.5 "Polyethylene Encasement for Gray and Ductile Cast-Iron 
piping for Water and Other Liquids."  Fitting wrapping shall be installed in such a manner as 
to curtail or prevent corrosion of the metallic fittings. 

 
4.12 SECURING AND SUPPORTING 
 
 A. General 
 

1. Support piping as required to maintain line and grade, with due provisions for 
expansion and contraction.  Use approved hot-dipped galvanized hangers, rollers, 
anchors and guides properly connected to structural members.  Do not support piping 
from other piping.  Use non-metallic and stainless-steel hangers where indicated on the 
plans. 

 
 B. Hangers and Straps 
 

1. Place hangers not more than 6 feet apart on ½” and ¾” pipes or 10’ apart on larger 
pipes.  Place hangers not more than 6’ apart for all sizes of PVC pipe. 

2. Support vertical risers with hot-dipped galvanized steel strap pipe clamps properly 
supported at every floor unless otherwise shown on drawings. 

3. Perforated bar hangers, straps, wires, or chains are not permitted. 
 
 C. Unistrut Pipe Supports 
 

1. Provide standard Unistrap metal framing members and appurtenances for pipe support 
when applicable.  Multi-A-Frame and Power-Strut pipe support systems also are 
acceptable.  Hot-dip galvanize all such members and appurtenances. 

 
 D. Anchors 
 

1. Provide anchors as indicated or required.  Unless otherwise detailed on drawings, use 
pipe anchors consisting of heavy steel collars with lugs and bolts for clamping to pipe 
and attaching anchor braces.  Install anchor braces in the most effective manner to 
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secure desired results. 
2. Do not install supports, anchors, or similar devices where they will damage 

construction during installation or because of the weight or the expansion of the pipe. 
 
 E. Pipe Guides 
 

1. For plant piping, provide pipe alignment guides as required by pipe manufacturer. 
2. Guide expansion joints with two guides on the side opposite the anchor. 

 
 F. Substitution 
 

1. In lieu of restrained joint pipe and fittings, Contractor may substitute mechanical or 
push-on joints with reaction anchorages and blocking as specified here and approved 
by Engineer.  Provide all unlugged tees, Y-branches and bends deflecting 22½° or more 
which are installed in piping subjected to internal hydrostatic heads in excess of 15’ in 
exposed or 30’ in buried piping with suitable reaction blocking, struts, anchors, clamps, 
joint harness or other adequate means to prevent movement of pipe caused by 
unbalanced internal liquid pressure or as indicated on drawings. 

 
2. Trench Installation 

 
   Where in trench, provide fittings with concrete thrust blocking between fitting and 

solid undisturbed ground in each case except where solid ground blocking support is 
not available. At tops of slopes, anchor vertical angle bends by means of a mass of 
concrete of sufficient weight to resist hydraulic thrust at maximum pressures to which 
pipe will be subjected.  Install concrete blocking and anchors so that all joints between 
pipe and fittings are accessible for repair.  Bearing area of concrete reaction blocking 
against ground or trench bank shall be as shown on drawings or as directed by Engineer 
in each case.  In event that adequate support against undisturbed ground cannot be 
obtained, install metal harness anchorages consisting of steel rods or bolts across joint 
and securely anchor to pipe and fitting or other adequate anchorage facilities approved 
by Engineer to provide necessary support.  Should lack of a solid vertical excavation 
face be due to careless or otherwise improper trench excavation, entire cost of 
furnishing and installing metal harness anchorage in excess of contract value of 
concrete blocking replaced by such anchorages shall be borne by Contractor. 

 
3. Locations other than trenches 

 
   Provide blocking, struts, anchorages, or other supports for fittings installed in fills or 

other unstable reaction ground above grade or exposed within structures as required 
by drawings or as directed by Engineer 

 
4. Protection of Metal Surfaces 

 
   Adequately protect all steel clamps, rods, bolts, and other metal accessories used in 

reaction anchorages, or joint harness subject to submergence or contact with earth or 
fill material and not encased in concrete from corrosion with not less than two coats of 
heavy coal-tar coating material applied to clean, dry metal surfaces.  First coat shall be 
dry and hard before second coat is applied.   

 
4.13 PIPE SLEEVES 
 
 A. Sleeves 
 

1. Wall pipes are required where shown on the plans and at all pipes penetrating water 
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holding structures. 
2. Fit with sleeves all pipes passing through masonry and concrete construction.  Fabricate 

sleeves of hot dipped galvanized steel pipe unless otherwise indicated. Size sleeve for 
minimum clearance between pipe or insulation and sleeve. 

3. Extend each sleeve through the floor or wall.  Cut the sleeve flush with each surface, 
except that in exposed locations, extend floor sleeves 2” above finished floor line. 
 

4. Caulk all sleeves watertight and airtight.  Seal annular space between pipes and sleeves. 
 
4.14 CLEANING OF PIPING SYSTEMS 
 
 A. General 
 

1. Clean piping systems thoroughly.  Purge pipe of construction debris and contamination 
before placing the systems in service.  Use whatever temporary connections are 
required for cleaning, purging, and circulating. 

 
 B. Strainer 
 

1. For each system when specified in that system, install temporary strainers in front of 
pumps, tanks, water still, solenoid valves, control valves and other equipment where 
permanent strainers are not indicated.  Keep these strainers in service until the 
equipment has been tested, then remove either entire strainer or straining element 
only.  Fit strainers with a blow-off valve. 

 
4.15 LEAK TESTS 
 

A. See Section 02513 – Pipe Testing & Clean Up. 
 
 

END OF SECTION 
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SECTION 02511 
 

SEPARATION DISTANCES 
 
PART 1. GENERAL 
 
1.01 SCOPE OF WORK 
 
 This section covers the requirements with respect to separation distances for water lines and 

sanitary sewers. 
 
1.02 PROXIMITY TO WATER MAINS 
  
 All plans are drawn in such manner that all known utilities are shown using the best available 

information including utility maps, field surveys, or other sources of information.  A minimum of 
10’ horizontal and 18” vertical separation shall be maintained between water and sanitary 
sewer lines where possible.   

 
 Parallel Pipes 
 

Where 10-feet of horizontal separation is not possible, water mains must be placed so that the 
bottom of the water line will be at least 18” above the top of the sewer line at its highest point 
and the sewer pipe shall be water works grade 150-psi pressure rated pipe or greater, meeting 
AWWA standards.  If 18” of vertical separation can not be maintained under these 
circumstances, the water line or the sewer line must be encased in watertight pipe with 
watertight end seals for the full length of the parallel pipes in close proximity.  Any joint in the 
encasement pipe is to be mechanically restrained.  The encasement pipe must be vented to the 
surface if carrying water or sewer under pressure.  
 
Pipe Crossings 
 
If 18” of vertical separation can not be maintain where a water line crosses over a sewer line, 
the water line or the sewer line must be encased in watertight pipe with watertight end seals at 
least 10’ either side of the crossing.  If the water line is encased, the sewer pipe shall be water 
works grade 150-psi pressure rated pipe or greater, meeting AWWA standards.  Any joint in the 
encasement pipe is to be mechanically restrained.  The encasement pipe must be vented to the 
surface if carrying water or sewer under pressure.  
 
Where a water line must unavoidably pass beneath the sewer line, at least 18” of separation 
must be maintained between the outside of the two pipes in addition to the preceding 
encasement requirement. 

 
 

END OF SECTION 
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 SECTION 02512 
 
 STERILIZATION OF WATER MAINS 
 
PART 1.  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 

A. The work to be performed under this section of the Specifications shall consist of furnishing 
all labor, materials, and equipment necessary to sterilize water lines. 

B. Disinfection of the water lines shall be performed in accordance with AWWA-C651 – 
“Standard for Disinfection Water Mains” (Latest Edition). 

 
1.02 STERILIZATION 
 

A. Prior to sterilizing, each valved section of the new pipeline shall be pressure tested and 
flushed with clean water from the existing system to remove all apparent evidence of dust, 
soil and fine debris which may have entered the line during construction and testing. 

B. Chlorine shall be used to sterilize the pipeline by the following method:  The amount of 
chlorine applied shall be such as to provide a dosage of not less than fifty (50) parts per 
million.  The chlorinating material shall be introduced to the water lines and distribution 
system in a manner approved by the Engineer.  After a contact time of not less than twenty-
four (24) hours, the system shall be flushed with clean water until the residual chlorine 
content is not greater than 0.2 parts per million.  All valves in the lines being sterilized shall 
be opened and closed several times during the contact period. 

C. A minimum of two (2) samples shall be collected on consecutive days and submitted for 
analysis to the Arkansas Department of Health for each segment of water line installed.  No 
water main shall be placed into service until satisfactory test reports have been received. 

D. Unless otherwise provided for in the Bid Schedule and Proposal, the cost of furnishing the 
chlorine, labor, tools, equipment, and test of chlorine content and bacteriological tests shall 
be at the expense of the Contractor. 

 
 
 END OF SECTION 
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 SECTION 02514 
 
 TRACER WIRE 
 
PART 1. GENERAL 
 
1.01 SCOPE OF WORK 
 

 A. This section provides for the installation of tracer wire with all non-metallic pressure pipes. 
 

PART 2.  MATERIALS 
 

2.01 TRACER WIRE 
 

A. Copper:  12-gauge or larger, stranded or solid, watertight insulation for direct bury in 
accordance with AWWA C605, Section 8.8 - Backfill. 

B. UL-Listed 30V or greater. 
C. Roll Length:  1,000 L.F. minimum. 
D. Uniform APWA Color Coded for Installation:  Potable Water-Blue, Reclaimed Water-Purple, 

Sewer-Green. 
 

2.02 CONNECTORS 
 
 A. Solderless, 3M Direct Bury splice kit, or approved equivalent. 

 
2.03 UTILITY MARKERS/TEST STATION 

 
 A. Fiberglass reinforced composite marker with decal identifying type of installation and 

contact information. 
 B. Uniform APWA Color Coded for Installation:  Potable Water-Blue, Reclaimed Water-Purple, 

Sewer-Green. 
 C. Marker shall be placed along the route of the pipe to allow points of access to tracer wire at 

1500-foot intervals. 
 D. Tri-View Test Stations shall be Carsonite, Rhino, or approved equal 
 

3.3 MARKING TAPE 
 

A. On pressure installations of non-metallic pipe, metallic marking tape, Terra Tape Extra 
Stretch or equal shall be installed 18 inches, minimum above the top of pipe or service line. 

B. The tape shall be in addition to the tracer wire specified. 
 

PART 3. INSTALLATION 
 

3.01 GENERAL 
 

A. Tracer wire shall be installed a minimum of 12 inches above the top of pipe or service line. 
B. Tracer wire shall not be run continuously without a point of access for longer than 1,500 

feet. 
C. Connectors are to be used at intermediate locations as necessary. 
D. Points of access shall include valve boxes, air release vaults, flushing hydrants, test stations, 

or other points approved by the Owner. 
E. Tracer wire is to be brought up inside boxes and vaults in a manner that is acceptable to the 

Owner. 
F. Utility markers are to be installed at all points of access to the tracer wire with the 

exception of where test stations have been installed. 
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PART 4. TESTING 
 
4.01 GENERAL 

 
A. The Contractor shall test all tracer wire to demonstrate that the wire is capable of locating 

the pipe.  All tests shall be witnessed by the Owner’s Representative prior to final 
acceptance of the work. 

B. If a wire will not pass current, the Contractor shall, at no expense to the Owner, locate the 
break, repair the break, and retest the wire until it works in accordance with its intended 
use. 

 
 
 END OF SECTION 
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SECTION 02518 
 

FIRE HYDRANTS 
 

PART 1. GENERAL 
 
1.01 SUMMARY 
 

A. Furnish and install fire hydrants as shown on Drawings and as specified herein. 
 
1.02 RELATED SECTIONS 
 

A. Section 01330 – Submittal Requirements. 
B. Section 02516 – Polyvinyl Chloride (PVC) Pipe and Fittings. 

 
PART 2. MATERIALS 
 
2.01 6” FIRE HYDRANTS 
 

A. Acceptable Manufacturer: 
 

1. Mueller, Super Centurion Hydrant, Model A435 or A473 
2. Or approved equal. 

 
B. Fire Hydrants: 

 
1. Meet or exceed AWWA C502. 
2. Rated Working Pressure:  150-psi. 
3. Test Pressure:  300-psi. 
4. Main valve opening shall not be less than 5¼” and designed so that working parts 

can be removed through the top of the hydrant. 
5. The operating nut, main stem, coupling, and main valve assembly shall be capable of 

withstanding input torque of 200-ft. lbs. in opening or closing direction. 
6. Nozzle section of hydrant shall be designed to permit field replacement of damaged 

threads without special tools, excavation or disturbing ground line. 
7. Pump nozzle diameter size shall be 4½”. 

 
2.02 4” FIRE HYDRANTS 
 

C. Acceptable Manufacturer: 
 

1. Mueller, Super Centurion Hydrant, Model A420 or A433. 
2. Or approved equal. 

 
D. Fire Hydrants: 

 
1. Meet or exceed AWWA C502. 
2. Rated Working Pressure:  250-psi. 
3. Test Pressure:  350-psi. 
4. Main valve opening shall not be less than 5¼” and designed so that working parts 

can be removed through the top of the hydrant. 
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5. The operating nut, main stem, coupling, and main valve assembly shall be capable of 
withstanding input torque of 200-ft. lbs. in opening or closing direction. 

6. Nozzle section of hydrant shall be designed to permit field replacement of damaged 
threads without special tools, excavation or disturbing ground line. 

7. 2-way hose Nozzle diameter size shall be 2½”. 
8. Inlet connection shall be 4” mechanical joint. 

 
PART 3. EXECUTION 
 
3.01 INSTALLATION 
 

A. Install fire hydrants with nozzle facing as directed by Engineer. 
B. Install as shown on Drawings and per manufacturer’s recommendations. 

 
3.02 TESTING 
 

A. Test fire hydrant after installation.  Repair or replace defective hydrant at no additional 
cost to the Owner. 

 
 

END OF SECTION 
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SECTION 02519 
 

BLOW-OFF (VALVES) HYDRANTS 
 

PART 1. GENERAL 
 
1.01 SUMMARY 
 

A. Furnish and install blow-off hydrants as shown on Drawings and as specified 
herein. 

 
1.02 RELATED SECTIONS 
 

A. Section 02630 – Polyvinyl Chloride (PVC) Pipe & Fittings. 
 
PART 2. MATERIALS 
 
2.01 BLOW-OFF HYDRANTS 
 

A. Acceptable Manufacturer: 
 

1. The Kupferle Foundry Company, Model No. 77. 
2. Or approved equal. 

 
B. Blow-off Hydrants: 

 
1. Meet or exceed AWWA C502. 
2. Rated Working Pressure 150-psi. 
3. Test Pressure:  300-psi. 
4. FIP Inlet Nozzle:  2”. 
5. Provide with locking cover to protect from theft and protection from 

elements. 
6. Blow-off hydrant shall be designed to permit field replacement of damaged 

threads without special tools, excavation or disturbing ground line. 
 
PART 3. EXECUTION 
 
3.01 INSTALLATION 
 

A. Install blow-off hydrants with nozzle facing as directed by Engineer. 
B. Install as shown on Drawings as per manufacturer’s recommendations. 

 
3.02 TESTING 
 

A. Test blow-off hydrant after installation.  Repair or replace defective hydrant at no 
additional cost to the Owner. 

 
END OF SECTION 
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SECTION 02630 
 

POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 
 

PART 1. GENERAL 
 
1.1 SUMMARY 
 

A. Provide polyvinyl chloride (PVC) pipe and fittings. 
 
1.2 RELATED SECTIONS 
 

A. Section 02225 - Trench Excavation, Backfill, and Compacting. 
B. Section 02661 - Hydrostatic Testing of Water Distribution System. 

 
1.3 REFERENCES 
 

A. American Society for Testing and Materials, 1916 Race Street, Philadelphia, 
Pennsylvania 19103. 

 
1. ASTM D1784 – Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds 

and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 
2. ASTM D2241 – Specifications for Poly (Vinyl Chloride (PVC) Pressure-Rated Pipe 

(SDR Series). 
3. ASTM D3139 – Specification for Joints for Plastic Pressure Pipes Using Flexible 

Elastomeric Seals. 
4. ASTM F477 – Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe. 
 

B. American Water Works Association, 6666 West Quincy Avenue, Denver, Colorado 
80235. 

 
1. AWWA C110/A21.10 – American National Standard for Ductile-Iron and Gray-

Iron Fittings, 3-in. Through 48-in. For Water and Other Liquids. 
2. AWWA C605 – Underground Installation of Polyvinyl Chloride (PVC) and 

Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe and Fittings. 
 
PART 2. PRODUCTS 
 
2.1 PIPE 
 

A. PVC pressure pipe, Class 200, SDR-21 in compliance with ASTM D1784 and 
manufactured from virgin PVC compound with a cell classification of 12454-B with 
gasket joints and integral bell for buried water piping. Compliant with AWWA C605, 
latest edition. 

B. PVCO pressure pipe, Class 200 in compliance with ASTM F1483 and manufactured from 
virgin PVC compound with a cell classification of 12454-B with gasket joints and integral 
bell for buried water piping. Compliant with AWWA C605, latest edition. 

C. Pipe and fittings shall be manufactured in the United States.  Foreign made products 
shall be unacceptable. 
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D. Pipe shall be permanently marked at 5-foot intervals with the following information: 
 

1. Nominal Size. 
2. Material code designation. 
3. Manufacturer’s name or trademark and production record code. 
4. ASTM or AWWA certification. 
5. SDR designation. 

 
E. Warranty: 

 
1. Manufacturer of the pipe shall warrant product for a period of not less than one (1) 

year. 
2. Forward copies of warranty to the Owner. 
3. Replace defective materials at no extra cost to the Owner. 

 
2.2 JOINTS 
 

A. Buried Pipe: Gasketed slip joint. 
B. Comply with ASTM D3139. 

 
2.3 FITTINGS 
 

A. Fittings 4 Inches and Larger: Gray or ductile iron, 250-psi pressure class, cement-lined 
and seal-coated.   Where taps are shown on fittings, tapping bosses shall be provided. 

 
1. Flanges Joint – ANSI/AWWA C153 and ANSI B16.1, faced and drilled 125-pound ANSI 

standard. 
2. Mechanical Joint: ANSI/AWWA C153 and ANSI/AWWA C111. 
3. Flexible Joint: American Flex-Lox pipe or equal. 

 
B. Cement Linings: In accordance with ANSI A21.4. 
C. Fittings shall receive an exterior coating of 1 mil thick bituminous material in accordance 

with ANSI A21.4. 
D. Fittings shall have distinctly cast on them the manufacturer’s identification, pressure 

rating, nominal diameter of openings, and the number of degrees or fraction of the 
circle on bends. 

 
2.4 GASKETS 
 

A. As recommended by pipe manufacturer to conform to pipe. 
B. Comply with ASTM F477. 

 
2.5 MARKING TAPE 
 

A. Install on pressure systems. 
B. Terra Tape “Extra Stretch”. 
C. Or equal. 
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PART 3. EXECUTION 
 
3.1 GENERAL 
 

A. Rigid PVC pipe shall be cut, made up, and installed in accordance with the pipe 
manufacturer’s recommendations. 

B. Offset shall be as recommended by the manufacturer for the maximum temperature 
variation between time of installation and final use. 

 
3.2 TRACER WIRE 
 

A. Furnish and install a solid strand 12-gauge insulated copper trace wire with PVC 
pressure pipe. 

B. Run wire continuous from valve box to valve box, meter box, air release vault, cleanout, 
or other access points. 

C. Bring wire up inside boxes and vaults in an accessible method. 
D. Bring wire around or tape wire to each pipe section. 
E. Pipe testing shall include following trace wire. 
F. Wire breaks shall be repaired at no additional expense to the Owner. 

 
3.3 MARKING TAPE 
 

A. On pressure installations of non-metallic pipe, metallic marking tape, Terra Tape Extra 
Stretch or equal shall be installed 12 inches, minimum above the top of pipe or service 
line. 

B. The tape shall be in addition to the tracer wire specified. 
 
3.4 THRUST BLOCKS 
 

A. Install 2,500-psi concrete thrust blocks at bends, wyes, or other thrust points on 
pressure piping. 

B. Block to bear against undisturbed soil and shall be of size and with bearing area as 
shown on Drawings. 

 
3.5 TESTING 
 

A. Pressure lines shall be hydrostatically tested at the pressures listed in Section 02661. 
B. Use pipe-locating equipment to test continuity of trace wire. 
C. Engineer shall observe and document trace wire test. 

 
 

END OF SECTION 
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SECTION 02661 
 

HYDROSTATIC TESTING OF WATER DISTRIBUTION SYSTEM 
 

PART 1. GENERAL 
 
1.1 SUMMARY 
 

A. This Section covers test for water appurtenances and piping. 
 
1.2 RELATED SECTIONS 
 

A. Section 02630 – Polyvinyl Chloride (PVC) Pipe and Fittings. 
 
PART 2. MATERIALS 
 
2.1 WATER FOR HYDROSTATIC TESTING OF PRESSURE LINES 
 

A. Furnish water from the existing water distribution system. 
 
PART 3. EXECUTION 
 
3.1 HYDROSTATIC AND LEAK TESTING OF PRESSURE LINES 
 

A. Upon completion of installation, thoroughly clean new pipe. 
 

1. Flush with water to remove dirt, stones, pieces of wood, or other obstructions that 
may have entered pipe during construction. 

2. Flush pipelines at a minimum rate of 2.5 feet per second for a duration suitable to 
Engineer. 

 
B. Upon completion of installation, pressure test water pipelines. 

 
1. Conduct test in presence of Engineer and Owner. 
2. Minimum Pressure:  125 psig measured at the lowest elevation of the line. 
3. Duration:  2 hours. 
4. Repair visible leaks regardless of the amount of leakage. 

 
C. Provide water into pipeline for testing and flushing, including necessary: 

 
1. Pumps, gages (increment at 10 psi or less), and meters. 
2. Plugs and caps. 
3. Temporary blowoff piping to discharge water. 
4. Reaction blocking to prevent pipe movement during testing. 

 
D. Water source for the pump suction shall be potable water from the existing distribution 

system; vessel used shall be approved by the Engineer. 
E. Prevent contamination of the existing water distribution system. 
F. After pipelines or isolated sections of pipelines have been filled with water, increase the 

pressure to test pressure by means of a pump. 
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G. Test pressure shall be 125 psi or 50 percent above normal operating pressure, 

whichever is greater. 
H. Duration of hydrostatic leakage test shall be 2 hours, or as specified by Engineer. 
I. Open interior valves, including fire hydrants and other appurtenances, open during 

tests. 
J. After the specified test pressure has been applied, the entire pipeline shall be checked 

in the presence of the Engineer giving particular attention to parts of the pipeline and 
the appurtenances that are exposed. 

K. If leaks are apparent, perform corrective work and replace material that is required to 
remedy the defect and stop the leaks at no extra cost to the Owner. 

L. If no leaks were apparent or after corrective work has been completed, the pipelines 
shall be subjected to a leakage test at the pressure specified with a meter inserted in 
the test pump discharge line. 

M. The maximum leakage per hour for ductile iron, PVC, and concrete pipe shall be in 
accordance with the latest edition of AWWA C605 as calculated from the following 
formula: 

 
  Rubber gasket or O-ring joints (iron, PVC, and concrete) 
 
      Q=     LD(P)0.5__ 

              148,000 
 
 Q = Testing allowance (quantity of makeup water), in gallons per hour 
 L = Length of pipe section being tested, in feet 
 D = Nominal diameter, in inches 
 P = Average test pressure during hydrostatic test, in PSI (gauge) 
 

N. If test of pipe laid discloses leakage greater than the allowable leakage as calculated 
from the above formula, locate the leak or leaks and perform corrective work and 
replace material that is required in order to remedy the defect and stop the leak. 

O. Corrective work shall be approved by the Engineer. 
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MINIMUM SPECIFIED TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP 
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q = 0.0015 

 

Pipe 
Diameter 

(in.) 

Minimum 
Time 

(min:sec) 

Length 
for 

Minimum 
Time 
(ft) 

Time 
for 

Longer 
Length 
(sec) 

 
 

Specification Time for Length (L) Shown (min:sec) 
 
 

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 
 

4 
6 
8 

10 
12 
15 
18 
21 
24 
27 
30 
33 
36 
42 
48 
54 
60 

 
3:46 
5:40 
7:34 
9:26 

11:20 
14:10 
17:00 
19:50 
22:40 
25:30 
28:20 
31:10 
34:00 
39:48 
45:34 
51:02 
56:40 

 
597 
398 
298 
239 
199 
159 
133 
114 
99 
88 
80 
72 
66 
57 
50 
44 
40 

 
.380L 
.854L 

1.520L 
2.374L 
3.418L 
5.342L 
7.692L 

10.470L 
13.674L 
17.306L 
21.366L 
25.852L 
30.768L 
41.883L 
54.705L 
69.236L 
85.476L 

 
3:46 
5:40 
7:34 
9:26 

11:20 
14:10 
17:00 
19:50 
22:47 
28:51 
35:37 
43:05 
51:17 
69:48 
91:10 

115:24 
142:28 

 
3:46 
5:40 
7:34 
9:26 

11:20 
14:10 
19:13 
26:10 
34:11 
43:16 
53:25 
64:38 
76:55 

104:42 
136:45 
173:05 
213:41 

 
3:46 
5:40 
7:34 
9:26 

11:24 
17:48 
25:38 
34:54 
45:34 
57:41 
71:13 
86:10 

102:34 
139:37 
182:21 
230:47 
284:55 

 
3:46 
5:40 
7:34 
9:53 

14:15 
22:15 
32:03 
43:37 
56:58 
72:07 
89:02 

107:43 
128:12 
174:30 
227:55 
288:29 
356:09 

 
3:46 
5:40 
7:36 

11:52 
17:05 
26:42 
38:27 
52:21 
68:22 
86:32 

106:50 
129:16 
153:50 
209:24 
273:31 
346:11 
427:23 

 
3:46 
5:40 
8:52 

13:51 
19:56 
31:09 
44:52 
61:00 
79:46 

100:57 
124:38 
150:43 
179:29 
244:19 
319:06 
403:53 
498:37 

 
3:46 
5:42 

10:08 
15:49 
22:47 
35:36 
51:16 
69:48 
91:10 

115:22 
142:26 
172:21 
205:07 
279:13 
364:42 
461:34 
569:50 

 
3:46 
6:24 

11:24 
17:48 
25:38 
40:04 
57:41 
78:31 

102:33 
129:48 
160:15 
193:53 
230:46 
314:07 
410:17 
519:16 
641:04 

Note:  If there has been no leakage (zero psig drop) after one hour of testing, the test section shall be 
accepted and the test complete. 
 
 
 
 
 
 

END OF SECTION 
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SECTION 02675 
 

DISINFECTION OF WATER DISTRIBUTION SYSTEM 
 

PART 1. GENERAL 
 
1.1 WORK INCLUDED 
 

A. Disinfection of potable water distribution system. 
B. Test and Report results. 

 
1.2 RELATED WORK 
 

A. Section 02630 – Polyvinyl Chloride (PVC) Pipe and Fittings. 
 
1.3 REFERENCES 
 

A. American Water Works Association, 6666 West Quincy Avenue, Denver, Colorado 
80235. 

 
1. AWWA C651 – Disinfecting Water Mains, Latest Edition. 

 
1.4 QUALITY ASSURANCE 
 

A. Testing Laboratory:  Arkansas Department of Health. 
 
1.5 REGULATORY REQUIREMENTS 
 

A. Conform to Arkansas Department of Health Regulations for Work of this Section. 
 
1.6 PROJECT RECORD DOCUMENTS 
 

A. Submit 1 electronic copy of reports in accordance with Section 01330. 
B. Disinfection Report; accurately record: 

 
1. Type and quantity of disinfectant used. 
2. Date and time of start and completion of disinfectant injection. 
3. Test locations. 
4. Initial, 24-hour, and 48-hour disinfectant residuals (quantity in treated water) in 

ppm for each outlet tested. 
5. Date and time of start and completion of flushing. 
6. Disinfectant residual after flushing in ppm for each outlet tested. 

 
C. Bacteriological report; accurately record: 

 
1. Date issued, project name, and testing laboratory name, address, and telephone 

number. 
2. Time and date of water sample collection. 
3. Name of person collecting samples. 
4. Test locations. 
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5. Initial and 24-hour disinfectant residuals in ppm for each outlet tested. 
6. Coliform bacteria test results for each outlet tested. 
7. Certification that water conforms, or fails to conform, to bacterial standards of 

Arkansas Department of Health. 
8. Bacteriologist’s signature. 

 
1.7 STORAGE AND HANDLING 
 

A. The Contractor is reminded that chlorine is a powerful oxidant and reacts readily with 
foreign substances. 

B. Chlorine compounds shall be handled and stored in accordance with manufacturer’s 
recommendations. 

 
PART 2. PRODUCTS 
 
2.1 CALCIUM HYPOCHLORITE 
 

A. Granular form or 5-gram tablets containing 65 percent available chlorine by weight. 
 
2.2 SODIUM HYPOCHLORITE 
 

A. Liquid form containing approximately 5 to 15 percent available chlorine. 
 
PART 3. EXECUTION 
 
3.1 PREPARATION 
 

A. Verify that piping system has been cleaned, inspected, and pressure tested. 
B. Perform scheduling and disinfection activity with startup, testing, adjusting, and 

balancing , and demonstration procedures, including coordination with related systems. 
 
3.2 EXECUTION 
 

A. Provide and attach equipment required to execute Work of this Section. 
B. Utilize fire hydrants as blow-off points when possible. 
C. Fire hydrants shall not be used for sample points. 
D. Sample points constructed shall be ¾-inch or 1-inch copper riser pipe that shall extend 

adequately above the ground surface. 
E. During application of chlorine solution, prevent solution from flowing back into the 

distribution system. 
F. Disinfect piping system by one of the two following methods in accordance with AWWA 

C-651 standards: 
 

1. Continuous Feed Method: 
 

a. Calcium hypochlorite granules may be placed in the water line during 
installation as option to the tablet method.  Provide a chlorine dosage of 25 
mg/l. 
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b. After installation flush water line to remove particulates.  Velocity in the water 

line shall not be less than 2.5 ft./sec. 
c. Fill water line with water dosed with chlorine.  Chlorine concentration shall not 

be less than 25-mg/l free chlorine. 
d. Retain chlorinated water in water line for 24 hours.  Operate valves and 

hydrants during this time to disinfect. 
e. Chlorine residual in water shall not be less than 10 mg/l at the end of the 24-

hour period. 
 

2. Slug Method: 
 

a. Place calcium hypochlorite granules in the water line during installation.  
Provide a chlorine dosage of 25 mg/l. 

b. After flushing water line to remove particles, slowly fill water line with water 
dosed with a 100-mg/l concentration of chlorine. 

c. Retain chlorinated water in water line for 3 hours. 
d. Measure the free chlorine residual in the water line as it is filled.  If dosage 

drops below 50 mg/l during this time, stop flow and relocate chlorination 
equipment to the reduced level of where chlorine was detected.  As flow is 
resumed, apply chlorine to restore the free chlorine in the water to not less 
than 100 mg/l. 

e. Operate valves and hydrants during this time to disinfect. 
 

G. Final Flushing: 
 

1. Flush water from waterline until chlorine measurements are no higher than the 
chlorine residual that are found in the existing distribution system. 

2. Inspect environment where the chlorinated water is to be discharged.  Add a 
neutralizing chemical as the chlorinated water is being discharged if area is in threat 
of environmental damage from the chlorinated water. 

 
H. Bacteriological Tests: 

 
1. After final flushing and prior to the new water line being connected to the existing 

distribution system, two sets of acceptable water samples collected from the new 
water line and taken on consecutive days shall be submitted by the Contractor to 
bacteriological laboratory at the Arkansas Department of Health in Little Rock, 
Arkansas. 

2. Samples shall be tested for bacteriological quality in accordance with Standard 
Methods for the Examination of Water and Wastewater per the American Public 
Health Association, AWWA, and Water Environment Association (latest edition) and 
shall show the absence of Coliform organisms. 

3. If samples collected are positive, the disinfecting procedures and samples shall be 
repeated until two consecutive day samples are tested safe. 

 
 

END OF SECTION 
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SECTION 02730 
 

GRAVEL SURFACING 
 

PART 1. GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Gravel paving course, compacted. 
 
1.2 RELATED SECTIONS 
 

A. Section 02100 – Site Preparation. 
B. Section 02225 – Trench Excavation, Backfill, and Compacting. 

 
1.3 REFERENCES 
 

A. American Society for Testing and Materials, 1916 Race Street, Philadelphia, 
Pennsylvania 19103. 

 
1. ASTM C136 – Method for Sieve Analysis of Fine and Coarse Aggregates. 

 
B. Arkansas Department of Transportation, P.O. Box 2261, Little Rock, Arkansas  72203. 

 
1. ARDOT 303 – Aggregate Base Coarse. 

 
1.4 TESTS 
 

A. Graduation of stone materials will be performed in accordance with ASTM C136 and 
under provisions of Section 01001. 

 
PART 2. PRODUCTS 
 
2.1 MATERIALS 
 

A. Natural and artificial mixture of gravel and soil mortar. 
B. Gravel: 

 
1. Crushed or uncrushed stone. 
2. Free from objectionable, deleterious, or other injurious matter. 
3. Graded to ARDOT designations Class 3 or Class 4. 
4. Class 7 may be used for non-levee roads. 

 
PART 3. EXECUTION 
 
3.1 INSPECTION 
 

A. Verify compacted subgrade is dry and ready to receive Work of this Section. 
B. Verify gradients and elevations of subgrade are correct. 
C. Beginning of installation means acceptance of existing conditions. 
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3.2 PLACING GRAVEL PAVING 
 

A. Spread gravel material over prepared base to a total compacted thickness of 6 inches, 
minimum. 

B. Level surfaces to elevations and gradients indicated. 
C. Compact placed gravel materials to achieve 95 percent Modified Proctor density in 

accordance with ASTM D1557 and Section 02225. 
D. Moisture Content: 

 
1. Add water, if necessary, to assist compaction. 
2. With an excess water condition, rework topping and aerate to reduce moisture 

content. 
 

E. Perform hand tamping in areas inaccessible to compaction equipment. 
 
 

END OF SECTION 
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SECTION 02740 
 

ASPHALTIC CONCRETE PAVING 
 

PART 1. GENERAL 
 
1.1 SUMMARY 
 

A. Prepare asphaltic concrete pavement in accordance with this Section and where 
indicated on the Drawings. 

B. Owner will pay cost of testing. 
C. Construct Work of this Section that is adjacent to or connected to city streets in 

accordance with requirements of the City for city streets. 
D. Secure permits and inspections, post necessary bonds, and pay necessary fees. 

 
1.2 RELATED SECTIONS 
 

A. Section 01100 – Summary of Work 
 
1.3 REFERENCES 
 

A. American Association of State Highway and Transportation Officials, 444 North Capitol 
Street, North West, Suite 225, Washington, DC  20001. 

 
1. AASHTO M14 – Anionic Emulsified Asphalt. 
2. AASHTO M81 – Cut-Back Asphalt Concrete (Rapid-Curing Type). 
3. AASHTO M82 – Cut-Back Asphalt Concrete (Medium-Curing Type). 
4. AASHTO M208 – Cationic Emulsified Asphalt. 

 
B. American Society of Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 

19103. 
 

1. ASTM C207 – Specification for Hydrated Lime for Masonry Purposes. 
2. ASTM D698 – Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregate Mixtures, Using 5.5 lb. (2.49-kg) Rammer and 12-in. (304.8-mm) Drop. 
3. ASTM D946 – Specification for Penetration-Graded Asphalt Cement for Use in 

Pavement Construction. 
4. ASTM D977 – Specification for Emulsified Asphalt. 

 
C. Arkansas Department of Transportation, P.O. Box 2261, Little Rock, Arkansas  72203. 

 
1. ARDOT – Standard Specifications for Highway Construction, Latest Edition. 
2. ARDOT – Division 300 – Bases and Granular Surfaces. 
3. ARDOT – Division 303 – Aggregate Base Course. 
4. ARDOT – Division 304 – Aggregate Surface Course. 
5. ARDOT – Division 305 – Asphaltic Concrete Hot Mix Stabilized Base Course. 
6. ARDOT – Division 400 – Asphalt Pavements. 
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PART 2. PRODUCTS 
 
2.1 ASPHALTIC PACING MATERIALS 
 

A. Base Course:  Crushed stone conforming to ARDOT Standard Specifications for Highway 
Construction. Latest Edition, Section 303, Class 7. 

B. Prime Coat:  Medium curing cut-back asphalt; MC-30 or MC070; AASHTO M82; heated 
and applied within the temperature range 80 degrees F. – 150 degrees F. 

C. Tack Coat: 
 

1. Rapid curing cut-back asphalt: 
 

a. AASHTO M81. 
b. RC70 
c. Application temperature 80 degrees F. – 115 degrees F. 
d. Rapid curing emulsified asphalt to match aggregate type. 
e. Anionic:  RS-1; AASHTO M14. 
f. Cationic:  CRS-1; AASHTO M208. 
g. Application temperature 125 degrees F. – 185 degrees F. 

 
D. Hot-mix binder materials shall meet the requirements: 

 
1. Asphaltic Cement:  Type II in accordance with the Arkansas Department of 

Transportation Standard Specifications for Highway Construction, Latest Edition, 
Section 406, Asphalt Concrete Hot Mix Binder Course. 

2. Materials shall comply with Section 409 and Section 406 of the Arkansas 
Department of Transportation Standard Specifications for Highway Construction, 
Latest Edition. 

3. Testing:  Tests of asphalt mixtures and materials will be made by commercial testing 
laboratory approved by Owner.  Submit test reports to Engineer. 

 
E. Hot-mix surfacing material shall meet the following requirements: 

 
1. Asphaltic Cement:  ASTM D946 for penetration grade applicable to season when 

used, coarse aggregate (crushed stone), fine aggregate (sand or stone screening), 
mineral filler (limestone dust or other approved material dust passing No. 200 
sieve). 

 
a. Total mineral aggregate shall consist of a blend of well-graded coarse aggregate, 

fine aggregate, and mineral filler which shall conform to the following gradation 
requirements: 

 
Sieve     Percent Passing 
 
½-inch                     100 
No. 4             60 to 80 
No. 10             45 to 60 
No. 40             15 to 35 
No. 200                 4 to 8 
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b. Asphaltic concrete pacing mixture shall consist of 91 to 94 percent total mineral 
aggregate of 6 to 9 percent bitumen. 

 
2. Testing:  Tests of asphalt mixtures and materials will be made by commercial testing 

laboratory approved by Owner.  Submit test reports to Engineer. 
 
PART 3. EXECUTION 
 
3.1 SUBGRADE PREPARATION 
 

A. Subgrade for asphalt paving improvements shall have organic silty and clayey topsoils 
and other unsuitable material removed and replaced with approved material. 

B. Fill and tamp traces of utility trenches. 
C. Scarify and re-compact subgrade; proof roll with dump truck. 
D. Replace soft spots as needed. 

 
3.2 BASE COURSE FOR ASPHALTIC PAVING 
 

A. Place material on prepared subgrade in 2 courses for a total compacted thickness of 8 
inches. 

 
1. Spread 1 coarse 4 inches thick (compacted) the same day the material is hauled.  It 

shall be thoroughly mixed, either by repeated handling with a blade grader or by 
harrowing sufficiently to secure a uniform mixture or coarse and fine particles. 

2. Compact base coarse by systematically rolling and watering as required to obtain a 
firm, uniform, smooth surface as specified in Division 300 of ARDOT Standard 
Specifications for Highway Construction. 

3. Set blue tops prior to final finishing of base course. 
 

B. Minimum density shall be 100 Percent Modified Proctor. 
C. Prime coat shall not be put down until base coarse is compacted. 

 
3.3 PRIME COAT 
 

A. After acceptance of completed base coarse, a prime coat shall be uniformly distributed 
over the prepared base at the rate of 0.3 gallon per square yard. 

B. Remove surplus asphalt material. 
C. Construct and maintain barricades to keep traffic off the primed surface until it is 

thoroughly cured and ready for asphalt pavement (3 days minimum). 
 
3.4 TACK COAT 
 

A. Apply tack coat when asphalt coarse is to be laid on an asphalt or concrete surface. 
B. Clean surface to be treated with prime or tack. 

 
1. Sweep with mechanical broom immediately preceding the application of prime or 

tack. 
2. Remove patches of asphalt, dirt or other material, which does not form an integral 

part of the surface. 
3. When directed, sprinkle the surface with water and give an additional sweeping. 
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3.5 HOT-MIX BINDER COURSE FOR ASPHALTIC PAVING 
 

A. Plant Mixing and Transporting:  Mixing, transportation, and temperature limitations for 
hot-mix binder course materials shall be in accordance with the requirements of 
Division 400, Asphalt Pavements of the ARDOT Standard Specifications for Highway 
Construction, Latest Edition. 

B. Placing, compacting, and acceptance shall be in accordance with Division 400, Asphalt 
Pavements of the ARDOT Standard Specifications for Highway Construction, Latest 
Edition. 

 
3.6 HOT-MIX SURFACING FOR ASPHALTIC PAVING 
 

A. Plant Mixing and Transporting:  Mixing, transportation, and temperature limitations for 
hot-mix surface coarse materials shall be in accordance with the requirements of 
Division 400, Asphalt Pavements of the ARDOT Standard Specifications for Highway 
Construction, Latest Edition. 

B. Placing: 
 

1. Surface course material shall be delivered to the job hot in vehicles commonly used 
for that purpose. 

2. Material shall be laid on an approved base and only when weather conditions are 
suitable. 

3. After spreading to a uniform thickness to obtain a minimum of 1-1/2 inches after 
compaction for light duty pavement, the paving material shall be rolled with an 
approved self-propelled roller until thoroughly compacted and no roller marks 
appear. 

4. Finished surface shall be smooth and true to established grade and crown. 
5. Depressions or defective places shall immediately be corrected. 
6. Finish tolerance shall be ±0.05 feet at any point from line and grade shown on 

Drawings. 
 

 
END OF SECTION 
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SECTION 02950 
 

SITE RESTORATION AND REHABILITATION 
 

PART 1. GENERAL 
 
1.01 SUMMARY 
 

A. Provide finish grading and grass establishment. 
B. The intention of this Specification is that the Contractor establishes turf on pipelines and 

areas damaged as a result of construction. 
 
PART 2. MATERIALS 
 
2.01 TOPSOIL 
 

A. Existing topsoil shall be reused where practical. 
B. Imported Topsoil: 

 
1. Furnish at sole expense of Contractor. 
2. Friable loam free from subsoil, roots, grass, excessive amounts of weeds, stone, and 

foreign matter; acidity range (pH) of 5.5 to 7.5; and containing a minimum of 4% 
and a maximum of 50% organic matter. 

 
2.02 SEED 
 

A. Certified, blue tag, clean, delivered in original, unopened packages and bearing an 
analysis of the contents, guaranteed 95% pure and to have a minimum germination rate 
of 85%, within 1-year of test. 

 
2.03 SEED MIX 
 

A. Mix for areas:  Common Bermuda grass.  Follow the recommendations of the local 
Agricultural Extension Agent for requirements on coverage, fertilization, and seasons. 

 
PART 3. EXECUTION 
 
3.01 SITE GRADING 
 

A. Shape, trim, and finish slopes to conform with lines, grades, and cross sections shown. 
B. Make slopes free of loose exposed roots and stones exceeding 3” diameter. 
C. Ensure that site drains properly and there are no areas where water may pond. 
D. Finished site grading will be reviewed by Engineer. 

 
3.02 GRADING OF TOPSOIL 
 

A. Shape the topsoil over the area to the desired shape and contour. 
B. Apply commercial fertilizer at the Agricultural Extension Agent’s recommended rate, 

distributing it uniformly with a mechanical spreader. 
 
3.03 FINISH GRADING 
 

A. Thoroughly mix the topsoil and fertilizer. 
B. Rake the area to a uniform grade so that areas drain in the same manner as at the start 

of the Project. 



CEA -2- 02950 
1/3/2024  Site Restoration and Rehabilitation 

C. Lightly compact before planting grass. 
D. Remove trash and stones exceeding 2” in diameter from area to a depth of 2” prior to 

preparation and planting grass. 
 
3.04 TIME OF SEEDING 
 

A. Conduct seeding under favorable weather conditions during seasons, which are normal 
for work, as determined by accepted practice in locality of Project. 

 
3.05 MECHANICAL SEEDING 
 

A. Sow grassed areas evenly with a mechanical spreader at rate of 100 pounds per acre, 
minimum, or as otherwise recommended by the Agricultural Extension Agent.  Roll with 
cultipaker to cover seed, and water with fine spray.  Method of seeding may be varied at 
discretion of Contractor on his own responsibility to establish a smooth, uniformly 
grassed area. 

 
3.06 HYDROSEEDING 
 

A. Seed may be applied by hydroseeding method.  Seeding shall be done within 10 days 
following soil preparation.  Hydroseed areas at rate of 100 pounds seed and 500 pounds 
ammonium phosphate per acre, minimum, or as otherwise recommended by the 
Agricultural Extension Agent. 

B. Proceed with seeding operation on moist soil, but only after free surface water has 
drained away. 

C. Exercise care to prevent drift and displacement of mixture into other areas. 
 
3.07 WINTER PROTECTIVE SEEDING 
 

A. Winter barley or annual rye grass applied at a rate of 120 pounds/acre shall be used 
after September 15 or as recommended by the Agricultural Extension Agent. 

B. Areas receiving temporary winter protective seeding shall be re-seeded when weather 
conditions become favorable. 

 
3.08 MAINTENANCE 
 

A. Begin maintenance immediately after each portion of grass is planted and continue until 
a reasonable stand of grass has been obtained.  Water to keep surface soil moist.  Repair 
washed out areas by filling with topsoil, fertilizing, and seeding. 

 
3.09 GUARANTEE 
 

A. If, at the end of a 180-day period, a satisfactory stand of grass has not been produced, 
the Contractor shall renovate and reseed the grass or unsatisfactory portions thereof 
immediately, or, if after the usual planting season, during the next planting season.  If a 
satisfactory stand of grass develops by July 1 of the following year, it will be accepted.  If 
it is not accepted, a complete replanting will be required during the planting season. 

 
B. A satisfactory stand is defined as grass or section of grass that has: 

 
1. No bare spots larger than 1 square foot. 
2. Not more than 10% of total area with bare spots larger than 1 square foot. 
3. Not more than 15% of total area with bare spots larger than 6” square. 

 
END OF SECTION 
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SECTION 03100 
 

CONCRETE FORMS AND ACCESSORIES 
 
PART 1. GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope 
 

This section describes the design, construction, erection, and handling of concrete forms 
for cast-in-place concrete. 

 
1.02 QUALITY ASSURANCE 
 

A. Design Criteria 
 

1. The design of concrete formwork is solely the responsibility of the Contractor. 
2. Conform to ACI 347, “Recommended Practice for Concrete Formwork”, regarding 

the design loads, lateral pressures, wind loads, and design stresses. 
 

B. Allowable Tolerances 
 

1. The maximum deflection of formwork for surfaces exposed to view is 1/240 of the 
span between supports.  Camber formwork where necessary to compensate for 
anticipated deflections in formwork due to loads imposed by fresh concrete and 
construction loads. 

2. The maximum allowable deviation from a true plane is 1/8” in 6’ for all exposed 
surfaces. 

3. The maximum deviation from a true circle for circular structures is ± ¼” when 
measured at the edge of each form. 

4. The maximum allowable deviation from any Plan dimensions is ± ¼”. 
 

C. Reference Standards 
 

1. “Recommended Practice for Concrete Formwork”, ACI 347. 
2. “Building Code Requirements for Reinforced Concrete Structures”, ACI 318. 
3. “Specifications for Structural Concrete Building”, ACI 301. 

 
1.03 SUBMITTALS 
 

A. Submit a description of the forming system to be used, including form type and 
description of form ties, to the Engineer for review. 

B. Submit detailed plans of the forming layout for any structure if directed by the Engineer.  
If such plans appear inadequate, the Engineer will recommend to the Contractor such 
changes as he deems necessary.  The Engineer’s concurrence shall in no way relieve the 
Contractor of his responsibility for obtaining satisfactory results or his responsibility for 
damages or injury resulting from the use of such forming plans. 
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1.04 HANDLING AND STORAGE 
 

A. Handle all forming materials with care while erecting, removing, and storing. 
B. When forms are not in use, stack neatly to prevent damage from moisture or other 

environmental conditions. 
 
PART 2. PRODUCTS 
 
2.01 MATERIALS 
 

A. Prefabricated Forms – Steel framed plywood, steel framed fiberboard, or steel. 
B. Plywood – Product Standard PS-1, waterproof, resin bonded, exterior fir; Grade B or 

better for face adjacent to concrete. 
C. Fiberboard – Fed. Spec. LLL-B-810 Type IX, tempered waterproof, concrete from 

hardboard. 
D. Lumber – Straight, uniform, free from holes, dents, or other surface defects. 
E. Chamfer Strips – Commercially manufactured chamfer strips of molded plastic or PVC.  

Use one style throughout the project.  Surface against concrete planed smooth; 45° 
chamfer strip with minimum cross section dimension of ¾”. 

F. Form Ties – Steel, removable end, permanently embedded type.  Furnish spreader 
cones such that no metal from the tie remains closer than 1½” from the formed surface 
after the forms are removed. 

G. Rustication and Score Line Strips – PVC. 
 
2.02 FABRICATION AND MANUFACTURE 
 

A. All forms shall be fabricated or manufactured to be sufficiently tight to prevent leakage 
of mortar and to be easily aligned to prevent offsets.  Warped or bent forms or frames 
will not be acceptable. 

B. Construct forms so they may be easily removed without damaging concrete surfaces. 
C. Provide positive means of adjustment of shores and struts by use of wedges or jacks. 
D. Forms shall be sufficiently rigid to prevent displacement or sagging during concrete 

placement. 
 
PART 3. EXECUTION 
 
3.01 INSPECTION 
 

A. Inspect all forms for warps, bent frames, damaged plywood or fiberboard and remove 
damaged forms from the jobsite. 

B. Examine surfaces to which forms may be connected or may abut before beginning 
erection of forms.  Correct any defects and deviations in these surfaces before erecting 
forms. 

 
3.02 PREPARATION 
 

A. Field Measurements 
 

Lay out all necessary dimensions required to establish proper placement of forms.  Use 
string lines, chalk lines, or other suitable aids to establish lines and grades for form-
setters.  Check all dimensions of erected formwork before placing concrete. 

B. Clean forms before beginning erection. 
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C. Lubricate with approved commercially prepared form lubricant, all portions of the form 
which will be in direct contact with concrete. 

 
3.03 ERECTION 
 

A. Erect all forms in such a manner as to be true to line, dimension, and elevations shown 
on the Plans, to be rigidly braced and unyielding, and to be completely mortar tight.  

B. Install walers, studs, internal ties, and other form supports, adequately spaced so proper 
working stresses are not exceeded. 

C. Provide temporary openings in wall and column forms to facilitate cleaning, inspection, 
and placing of concrete. 

D. Forms for concrete normally exposed to view 
 

1. Lay forms out in a regular and uniform pattern with the long dimension of the 
panels vertical with all joints aligned.  Flat segmental forms may be used for forming 
curved surfaces 25’ in diameter or larger. 

2. Do not use any forms which have offsets, ridges, concave, or convex surfaces. 
3. Use new, or like new, forms for all surfaces normally exposed to view and to a point 

one foot below finish grade. 
 

Steel forms shall be square and true and have no dents or deviations from a true 
plane exceeding 1/8”. 

 
4. Wherever the top of a wall is to be exposed to view, bring the top of at least one 

side of the forms to proper line and grade so the top of the wall can be finished with 
a screed or template. 

 
E. Install chamfer strips for all exposed corners. 

 
3.04 FALSEWORK 
 

A. General Requirements 
 

All falsework shall be designed and constructed so that no excessive settlement or 
deformation will occur, and so that the necessary rigidity will be provided. 

 
B. Design Loads 
 

For calculating the loads on falsework, a weight of 150-lbs. per cubic foot shall be 
assumed for concrete plus a live load of 50-lbs. per square foot of horizontal surface for 
the forms. 

 
C. Materials 
 

All timber used in falsework shall be sound, in good condition, and free from defects 
which will impair its strength.  Steel members shall be of adequate strength and of such 
shape as to be suitable for the purpose intended. 

 
 
 
 
 



CEA  03100 
1/3/2024  Concrete Forms and Accessories 

-4- 

D. Workmanship 
 

Sills or timber grillages used to support falsework columns, (unless founded on solid 
rock, shale, or other hard materials) shall be placed in excavated pits and backfilled to 
prevent softening of the supporting material by drip from the forms or by rains that may 
occur during construction process.  Footings or grillages shall be of ample size to support 
superimposed loads without settlement.  Falsework which cannot be founded on a 
satisfactory spread footing shall be supported on piling driven to a bearing capacity 
sufficient to support the superimposed load without settlement.  In general, each 
falsework bent shall be capped transversely at the proper elevation by a cap of 
adequate size.  If desired by the Contractor, a short cap section forming a T-head may 
be substituted at the top of each pile or column and shall be set at the proper elevation 
to produce, in conjunction with the use of approved hardwood wedges or jacks, 
permanent camber indicated on the Plans or specified, plus a construction camber 
covering allowance for deformation of the forms and falsework.  The use of wedges to 
compensate for incorrectly cut bearing surfaces will not be permitted.  Wedges shall be 
used in pairs and shall be so arranged as to ensure uniform bearing.  Each falsework 
bent shall be of ample size to provide the stiffness required.  The bracing shall be 
securely spiked or bolted to each pile or column it may cross. 

 
3.05 FIELD QUALITY CONTROL 
 

A. Before placing concrete, check all shores, struts, jacks, connections, and ties for 
tightness and rigidity. 

B. Check all forms for alignment and for conformance to Plan dimensions. 
 
3.06 REMOVAL OF FORMS 
 

A. Formwork for beam soffits, structural slabs, and other parts that support the weight of 
concrete may be removed only after compression tests of field cylinders indicate the 
concrete has obtained 85% of the specified 28-day strength. 

B. In general, form or shores for supported slabs shall not be removed until the concrete, 
so supported, has acquired 70% of its design strength; except where the loads other 
than the dead weight of the concrete are added, the shores shall not be removed until 
24-hours after the concrete has obtained 90% of its design strength.  Forms shall be 
removed immediately after expiration of the lapsed time specified below or sooner, if 
required by the Engineer, where concrete is to receive a rubbed finish. 

C. Forms shall not be removed before the minimum times given below, or longer if job 
control test indicate the concrete has not attained strength specified below, except 
when specifically authorized by the Engineer. 

 
Beams and Slabs    14 days 
Walls up to 12” thick 
    and vertical surfaces      3 days 
Columns       5 days 
Walls greater than 12” thick     7 days 

 
 

END OF SECTION 
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 SECTION 03210 
 
 STEEL REINFORCEMENT 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope 
 

This section concerns the fabrication and installation of reinforcing steel for cast-in-place 
concrete. 

 
1.02 QUALITY ASSURANCE 
 

A. Allowable Tolerance 
 

1. Fabrication Tolerances 
 

a. Sheared length - plus or minus 1" 
b. Depth of truss bars - plus or minus ½" 
c. Stirrups, ties, and spirals - plus or minus ½". 
d. Bends - plus or minus 1". 

 
2. Placing Tolerances 

 
a. Concrete cover to formed surface - plus or minus ¼" 
b. Minimum spacing between bars - two times the bar diameter 
c. Bars spacing - plus or minus ¼" in 12" 
d. Conform to ACI-318. 

 
B. Reference Standards 

 
1. "Specifications for Deformed billet Steel bars for Concrete Reinforcement," ASTM A 

615. 
2. "Specifications for Cold - Drawn Steel Wire for Concrete Reinforcement," ASTM A 82. 
3. Specifications for Welded Steel Wire Fabric for Concrete Reinforcement," ASTM A185; 

or, "Specifications for Welded Deformed Steel Wire Fabric for Concrete 
Reinforcement," ASTM A497. 

4. Manual of Standard Practice for Detailing Reinforced Concrete Structures, ACI 315, 
current edition. 

5. Building Code Requirements for Reinforced Concrete Structures, ACI 318, current 
edition. 

6. Recommended Practice for Placing Reinforcing Bars, CRSI 63 
7. Recommended Practice for Placing Bar Supports, Specifications, and Nomenclatures, 

CRSI 65. 
8. Standard specification for Epoxy-Coated Reinforcing Steel Bars, ASTM A 775. 
9. Guidelines for inspection and acceptance of Epoxy Coated Reinforcing Bars, CRSI. 

 
1.03 SUBMITTALS 
 

A. Submit four (4) copies of shop and installation drawings of concrete reinforcement to the 
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Engineer for review.  Drawings shall indicate bar number, size, length, configuration, 
spacing and location of all reinforcing bars.  Shop drawings shall be prepared in accordance 
with "manual of standard Practice for Detailing Reinforced Concrete Structures," ACI 315 
(Current Edition) 

B. Review of shop drawings by the Engineer will not relieve the Contractor of the 
responsibility for deviations from original drawings nor from correcting deficiencies and 
errors on the shop drawings which have been returned to him. 

 
1.04 STORAGE MATERIALS 
 

A. Stack reinforcing materials on blocks in a neat and orderly manner in such a location as to 
limit the possibility of damage by construction equipment, prevent ground contact, and as 
to permit easy access. All rebar will be protected from the elements by covering with a tarp 
or other similar materials. 

B. Use care in loading, unloading handling, and storage of materials to prevent damage to bar 
marking labels. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. General 
 

1. Bars   ASTM A615, Grade 60 
2. Stirrups and Ties  ASTM A615, Grade 40 
3. Column Spirals  ASTM A82, cold drawn wire 
4. Welded Wire Fabric  ASTM A185 
5. Bar Supports  CRSI Class B or E, fabricated from galvanized wire or 

stainless wire. 
 

B. Epoxy Coated Reinforcing 
 

1. Provide electro-statically applied epoxy-coated reinforcing bars where indicated on 
plans.  Epoxy coated bars to conform to ASTM A 775/A 775M-86. 

 
2.02 FABRICATION 
 

A. All bars shall be bent cold, unless otherwise permitted by the Engineer. 
B. Bend all bars to the tolerances specified herein. 
C. Mark all bars with waterproof tags corresponding to the bar list; bundle all similar bars 

together. 
D. No splices of bars, except when shown on the Plans, will be permitted without the approval 

of the Engineer.  Bars shall be rigidly clamped or wired at all splices in a manner approved 
by the Engineer.  Welding may not be used except with the specific approval of the 
Engineer.  Welding, when approved, shall conform to the American Welding Society's 
"Recommended Practices for Welding Reinforcing Steel, Metal Inserts and Connections in 
Reinforced Concrete Construction" (AWS D12.1).  Welded wire fabric shall be lap spliced a 
minimum of 2 inches plus the bar spacing. 

E. Steel reinforcement shall be of the type and size, cut to lengths and bent to shapes as 
indicated on the Plans.  Unless otherwise indicate, hooks, laps, splices, embedment lengths, 
and other details of reinforcement shall be provided as set forth in the ACI Building Code 
(ACI-318) to develop the full tensile strength of the bar. 
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2.03 ACCESSORIES 
 

A. Metal chairs, spacers and accessories necessary to provide the required clear distances and 
proper bar spacing shall be galvanized or have plastic protective coatings covering when in 
contact with forms. 

 
PART 3 - EXECUTION 
 
3.01 INSPECTION 
 

A. Inspect subgrade and forms for proper location, grade and alignment before placing 
reinforcement. 

B. Inspect reinforcing for damage.  Remove all mud, cement, oil, paint, excessive rust, or any 
other improper coating that would adversely affect or reduce the bond with the concrete. 

C. Nails shall not be driven into the wall forms to support reinforcement nor shall any other 
device used for this purpose come in contact with the form on the waterside of any water 
containing structure.  Metal devices used to provide the required clear distances from 
reinforcing steel to waterside of concrete surfaces shall be galvanized, or shall be as 
approved by the Engineer. 

 
3.02 PLACEMENT 
 

A. Accurately position reinforcements on supports, spacers, hangers or other approved 
supports and secured in place with ties or clips.  Supporting reinforcement directly on 
concrete, brick or rocks in lieu of approved wire chairs is prohibited.  Wire sizing and 
spacing of the chairs shall be sufficient to properly support the steel and shall be in 
accordance with applicable CRSI standards.  Steel reinforcement shall be placed in the exact 
position as shown on the Plans and held securely in place during the placing of the 
concrete.  The minimum clear distance between bars shall be two times the bar diameter.  
vertical stirrups shall always pass around the main tension members and be securely 
attached hereto.  All reinforcing shall be wired together at a sufficient number of 
intersections to produce a sound or sturdy mat or cage of reinforcement that will maintain 
the reinforcement in the intended positions when the concrete is poured. 

B. The main reinforcement of slabs in contact with the ground shall be supported in its proper 
position, as indicated on the plans, by means of pre-cast cement mortar blocks, of approved 
dimensions, resting on the slabs's sub-base.  Such pre-cast blocks shall be made of mortar 
composed of 1 part cement to 2 parts sand.  Blocks shall be spaced at the intervals required 
to maintain the reinforcement in its required position in the slab during the placing of the 
concrete.  The slab reinforcement shall not be used to support planing or runways used in 
placing concrete. 

C. Use templates to insure proper placement of column dowels. 
D. Do not bend reinforcement embedded in hardened concrete, unless specifically approved 

by the Engineers. 
E. Splices in reinforcing bars shall conform to the general requirements of the ACI Code, 

except ring tension reinforcement splices, which should be a minimum of 40 bar diameters. 
 Splices should be staggered where possible or increased by 30%. 

 
F. Lap welded wire fabric a distance equal to the wire spacing, plus two (2") inches.  Place 

reinforcement to be held in position such that the concrete cover between the outside of 
any bar and the concrete form conforms to the following schedule. 
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1. Slabs 
 

a. 1½ inches top and bottom in general; 
b. 1½ inches at surfaces trowled as floor finish, walkway, or driveway. 
c. 2 inches for surfaces exposed to water, wet locations, or exposed to weather. 

 
2. Footings 

 
a. 3 inches at top, bottom, sides, and ends of footings 

 
3. Walls 

 
a. 2 inches on surfaces against earth; 
b. 1 inch on interior surfaces, not exposed to weather 
c. 2 inches on surfaces exposed to water 

 
4. Beams and Girders in contact with Water 

 
a. 2 inches minimum to stirrup steel 
b. 2½ inches to main longitudinal steel 

 
5. Columns 

 
a. 2 inches, in general, to main vertical reinforcement 
b. 2½ inches, to main reinforcement on surfaces in contact with water 
 

6. Beams and Girders 
 
a. 1½ inches minimum to stirrup steel 
b. 2½ inches, to main reinforcement on surfaces in contact with water 

 
 

END OF SECTION 
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 SECTION 03312 
 
 CAST-IN-PLACE CONCRETE 
 (HEAVY STRUCTURAL) 
 
PART 1 - GENERAL 
 
1.01 SCOPE 
 

A. This section covers the method and materials used for the construction of slabs, and other steel 
reinforced, cast-in-place, concrete structures. 

B. Reference Standards (latest edition) 
1. American Society for Testing Materials (ASTM) 

 
ASTM C 31 - Standard method of making and curing concrete test specimens in the field. 
ASTM C 33 - Standard specifications for concrete aggregates. 
ASTM C 39 - Standard test method for compressive strength of cylindrical concrete 
specimens. 
ASTM C 42 - Standard method of obtaining and testing drilled cores.  
ASTM C 88 - Standard test method for soundness of aggregates by use of sodium sulfate or 
magnesium sulfate. 
ASTM C 94 - Standard specifications for ready mixed concrete. 
ASTM C 127 - Standard test for method for specific gravity and absorption of coarse 
aggregate. 
ASTM C 143 - Standard test method for slump of portland cement concrete. 
ASTM C 150 - Standard specifications for portland cement. 
ASTM C 171 - Standard specifications for sheet materials for curing concrete. 
ASTM C 172 - Standard method of sampling fresh concrete. 
ASTM C 173 - Standard test method for air content of freshly mixed concrete by the 
volumetric method. 
ASTM C 260 - Standard specification for air-entraining admixtures for concrete. 
ASTM C 309 - Standard specification for liquid membrane-forming compounds for curing 
concrete. 
ASTM C 494 - Standard specification for chemical admixtures for concrete. 
ASTM C 618 - Standard specifications for fly ash and raw or calcined natural pozzolan for 
use as a mineral admixture in portland cement concrete. 

 
2. American Concrete Institute (ACI) 

 
ACI 318 - Building code requirements for reinforced concrete. 
ACI 301 - Specifications for structural concrete buildings 
ACI 305 - Hot weather concreting. 
ACI 306 - Cold weather concreting 
ACI 309 - Recommended Practice for consolidation of concrete. 
ACI 350R - Concrete for sanitary engineering structures. 
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1.02 QUALITY CONTROL 
 

A. Testing Requirements 
 

The Contractor will engage a reputable certified independent testing laboratory acceptable to the 
Engineer to collect and test concrete samples.  Unless otherwise informed, the Contractor will be 
responsible for sampling concrete for test cylinders, recording, and preparing them for the 
laboratory.  All costs in connection with work performed by the laboratory will be paid by the 
Contractor.  All concrete work which fails to meet the specified strength shall be removed from 
the project and replaced by the Contractor at his own expense.  All reinspection and retesting 
costs for replaced concrete shall be at the expense of the Contractor. 

 
B. Methods 

 
Test shall be taken for each class of concrete poured each day with a minimum of a 1 yard pour.  
On large pours, at least one test shall be made on each 30 cubic yards of concrete poured.  Testing 
shall be done in accordance with ASTM C 31 latest edition. 

 
C. Strength Determination 

 
The concrete shall be considered acceptable if, for any one class of concrete, the average of all 
tests, or any five consecutive tests, is equal to, or greater than, the specified strength; provided, 
that no more than one test of the five falls below 100% of the specified strength and no test falls 
below 90% of the specified strength. 

 
1. The only cylinders to be used for determination of concrete acceptability will be those 

laboratory cured and tested at 28 days.  When it appears the tests of laboratory cured 
cylinders will fail to meet these requirements, the Engineer may require changes in the 
proportions of concrete for the remainder of the work in order to assure strength 
requirements.  The Engineer may require additional curing not to exceed a total of 21 days on 
portions of the concrete already placed. 

2. The Engineer may also require tests in accordance with ASTM C 42, "Methods of Securing, 
Preparing, and Testing Specimen from Hardened Concrete for Compressive and Flexural 
Strengths," when the concrete cylinder tests fail to meet strength requirements.  In the event 
there are questions about the quality of the concrete in the structure, the Engineer may 
require load tests for that portion where the questionable concrete has been placed.  Load 
tests will be made as outlined in Chapter 20 of ACI 318, latest edition, and shall be at the 
expense of the Contractor. 

 
D. Removal of Under Strength Concrete 

 
If the above tests indicate that a particular batch of previously placed concrete has less than the 
design strength, the Engineer may direct that the defective concrete be removed and replaced. 

 
1. The removal of the under strength concrete shall also include the removal of concrete that has 

obtained the required strength if the Engineer deems this necessary to obtain structural, or 
visible, continuity when the concrete is replaced. 

2. The removal, and replacement, of any defective concrete, shall be made at no additional cost 
to the Owner.  This shall include any formwork required and any reinforcing steel required.  
The Owner will not accept any additional costs for extra work required because of the failure 
of placed concrete to meet the minimum strength requirements. 
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1.03 SUBMITTALS 
 

A. The Contractor shall submit the following items for review and approval: 
 

1. Concrete mix design for each psi class used on this project. Mix design must be stamped by a 
registered Engineer in state of Arkansas. 

2. Concrete cylinder compression test results for the last ten jobs using this mix design, if 
applicable. 

3. All items listed in 2.02A of this Section. 
 
1.04 INSPECTION 
 

A. Embedded items must be inspected and tests for concrete and other materials shall have been 
completed, and approved by the Engineer, before concrete is placed. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. General 
 

Cast-in-place concrete shall be composed of portland cement, fine aggregate, coarse aggregate, 
water, and admixtures properly mixed to produce 2000, 2500, 3500 or 4000 psi, 1½" maximum 
coarse aggregate, structural concrete.  Concrete for blocking and pipe encasement may be a 2000 
psi mixture. 

 
B. Composition 

 
1. Portland Cement - Shall conform to ASTM C 150, Type I.  Only one brand of cement shall be 

used for exposed concrete. 
2. Fly ash - Fly ash will not be allowed on this project. 
3. Fine Aggregate - Shall be washed sand composed of clean, un-coated, grains of strong 

materials graded so that 100% will pass a #4 sieve. 
4. Coarse Aggregate - Shall conform to ASTM C 33, and shall consist of washed gravel or crushed 

stone, composed of clean, un-coated, durable material free from contamination by dust, clay, 
or soft organic material.  The maximum size of coarse aggregate shall be maximum 1-1/2". 
Smaller aggregate shall be used as needed to facilitate placement in tight areas. 

5. Water - Shall be clear potable water. 
6. Admixtures 

a. A retarding admixture, conforming to ASTM C-494, pretested with job materials under job 
conditions, shall be used, if approved, whenever necessary to prevent cold joints due to the 
quantity of concrete placed, to permit revibration of the concrete, to offset the effects of 
high concrete temperature, or to reduce the maximum temperature and rate of 
temperature rise. 

b. Cement reducing admixture will not be allowed on this project. 
 

C. Coatings 
 

Coatings will be required on embedded equipment and anchors not made of stainless steel, or 
galvanized steel. 
 
1. Where aluminum anchors, aluminum shapes, or aluminum electrical conduits are embedded in 
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concrete, all contact surfaces shall be painted with zinc chromatic primer.  The paint shall be 
allowed to thoroughly dry before the aluminum is placed in contact with the concrete. 

2. Aluminum surfaces mounted in contact with concrete shall be given a heavy coat of an alkali-
resistant bituminous paint before installation.  The paint shall be applied exactly as 
recommended by the manufacturer. 

3. All steel, or other ferrous metal, to be mounted on or placed in contact with cured concrete, 
(such as valve operator floor stands, electrical switchgear, etc.) shall be finish painted on the 
mounting surface in accordance with SECTION 09900. 

 
2.02 CONCRETE PROPORTIONS AND CONSISTENCY 
 

A. Design 
 

All structural concrete shall have a minimum 28-day compressive strength of 2000, 2500, 3500 or 
4000 psi, respectively.  Unless field data is available from the concrete supplier, the Contractor 
shall perform compressive tests on the proposed concrete mix design before placement. All 
concrete shall be designed by an approved testing laboratory in accordance with ACI Standard 
Recommended Practice for Selecting Proportion for Concrete (ACI-211) to produce the strength 
for each class of concrete specified, and with the slumps and maximum sizes of coarse aggregate 
in accordance with the requirements outlined below. The concrete shall be so designed that the 
concrete materials will not segregate and excessive bleeding will not occur. Any cost to the testing 
laboratory for designing concrete mixes shall be borne by the contractor. Concrete batch designs 
shall be submitted to and approved by the Engineer prior to placement of any concrete. 

 
1. Prior to placing concrete, the Contractor shall submit the concrete mix design for each type of 

concrete to be used in the project.  Provide the name of the concrete supplier; manufacturer 
and type of Portland cement used, sieve analysis of fine and coarse aggregate, proportional 
weights of cement, water, aggregates, and admixtures. 

2. If field data is unavailable, trial batches shall be made and one 7-day, one 14-day, and one 28-
day compressive test for each mix at a 4 inch slump shall be submitted for approval. 

3. The 28 day compressive strength determined and cured in accordance with ASTM C 39 and C 
31 shall not be less than the value specified for the concrete class shown. 

 
B. Class A Concrete 

 
1. 3500 psi at 28 days; minimum 5½ sack mix (to be used for all work unless otherwise specified 

by Engineer) 
 

C. Class B Concrete - May be used for blocking and encasement. 
 

1. 2000 psi at 28 days; minimum 4 sack mix. 
 

D. Maximum Slumps 
 

MAXIMUM SLUMPS FOR VARIOUS 
   TYPES OF CONSTRUCTION   

                                            High Frequency 
   Types of                       Hand Placed  Vibrator Used 
 Construction                  Maximum           Maximum     
 
 Slabs, Beams, and Reinforced Walls        6"              3" 
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The slump shall not exceed the maximum specified above for the type of construction for which it 
is to be used. 

 
2.03 PRODUCTION OF CONCRETE 
 

A. General 
 

All ready mixed concrete shall be batched, mixed, and transported in accordance with 
"Specifications for Ready-Mixed Concrete," ASTM C 94.  Plant equipment and facilities shall 
conform to the "Check List for Certification of Ready Mixed Concrete Production Facilities," 
published by the National Ready-Mixed Concrete Association.   

 
2.04 ACCESSORY MATERIALS 
 

A. Pre-Molded Expansion Joints 
 

Shall be of non-extruding, resilient material conforming to the requirements of "Standard 
Specifications for Pre-Formed Expansion Joint Fillers," ASTM D 1751 and D 1752.  Testing shall 
conform to ASTM D 545. 

 
B. Joint Sealant 

 
Expansion joints shall be sealed as shown on the Plans using Rubber Caulk 210 Polyurethane 
Sealant and PRC Primer No.4, as manufactured by the Products Research Company, Burbank, 
California; equal products by Sonneborn Building Products; or approved equal.  Backing material 
for sealant in slabs shall be 2-inch "ethaform" rod by Sonneborn, or approved equal.  Where 
surfaces are to receive a swept-in grout topping, a 3-inch wide, 1 mil polyethylene strip shall be 
placed above joint sealant.  The strip shall be held in place by 1-inch wide polyethylene tape 
placed not to exceed 12" centers. 

 
C. Curing Compound 

 
Curing compound shall be of a standard, and uniform, quality ready for use as delivered by the 
manufacturer.  At the time of use, curing compound shall be completely mixed and not diluted or 
altered except as specifically prescribed by the manufacturer.  Curing compound shall conform to 
the requirements of ASTM C 309, Type I. 

 
1. Curing compound shall be transparent and free from color such that there is no permanent 

change in the color of the finished concrete.  However, the compound shall contain a 
temporary dye to make the membrane clearly visible for a period of at least four hours after 
application. 

 
D. Cement Grout 

 
Cement based grout shall be composed of cement, sand, admixtures and water proportioned and 
mixed as specified. 

 
1. Cement for grout shall be Portland cement conforming to the specifications for cement in 

concrete.   
2. Sand shall conform to ASTM C33 and shall be graded so that 100% by weight will pass a 

standard No.8 mesh sieve, and at least 45% by weight will pass a standard No.40 mesh sieve. 
3. Grout shall be a mixture of one part cement to two parts sand with a water cement ratio of 



CEA -6- 03312 
1/3/2024  Cast-In-Place Concrete (Heavy Structural) 

0.55.  When shrinkage control of standard grout is required, aluminum powder may be added. 
 

E. Drypack Mortar 
 

Drypack mortar shall be composed of approximately one part Portland cement, 1-1/2 to 2 parts 
sand, 2 to 3 fluid ounces water reducing densifier per sack of cement, aluminum powder as 
required for shrinkage control, and sufficient water to make a stiff workable mix.  Sand, cement, 
water, and water reducing densifier, shall be as specified for cast-in-place concrete. 
 

 F. Non-Shrink Grout 
 
Grout shall be pre-mixed "Embeco" as manufactured by Master Builder's, or "Ferrolith G" as 
manufactured by Sonneborn-Contech, or approved equal.  Type as recommended by the 
manufacturer for the particular applications. 
 

G. Abrasive Aggregate  
 

 Abrasive aggregate shall be equal to fine (c.f.) "Alundum" aggregate as manufactured by 
Norton Company, Worcester, Mass. or "Frictex NS" as manufactured by Sonneborn-Contech. 

 
 H. Liquid Curing Compound/Sealer  
 

Sealer shall be "Master-Seal" as manufactured by Master Builder's, "Kure-N-Seal" as 
manufactured by Sonneborn-Contech or approved equal. 

 
PART 3 - EXECUTION 
 
3.01 GENERAL REQUIREMENTS 
 

A. Prior Approval by Engineer 
 

Before starting work, the Contractor shall inform the Engineer fully as to the type of forms and 
methods of construction he proposes to use, and the amount and character of equipment he 
proposes to use.  The Contractor shall submit a schedule showing the sequence of concrete pours. 
The primary consideration in the preparation of the schedule shall be the pouring of alternate 
sections in long structures to provide for shrinkage of concrete.  This sequence of pours, when 
approved, shall be strictly adhered to unless otherwise authorized by the Engineer.   
 

B. Time Sequence of Operations 
 

Unless otherwise provided, the following requirements shall govern for the time sequence in 
which construction operations shall be carried on.  Steel beams or forms and falsework for 
superstructures shall not be erected on concrete substructures until the concrete in the 
substructure has cured at least four curing days.  Concrete for concrete slab or girder spans or 
concrete slabs on steel beam spans shall not be placed until the substructure has cured at least 
seven curing days.  Steel trusses or plate girders to be erected from the ground on falsework may 
be erected when the substructure has cured four curing days, but the falsework shall not be 
removed until the substructure has cured at least seven curing days.  Forms for walls or columns 
shall not be erected on concrete footings until the concrete in the footing has cured at least two 
curing days.  Concrete may be placed in a wall or column as soon as the reinforcing steel 
placements are approved.  The use of completed portions of a structure at the site for mixing 
operations or for storing materials will not be permitted until the particular portion of the 
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structure has aged at least ten curing days.  In continued cold weather, the construction 
operations may be delayed to the end of a period of calendar days equal to twice the number of 
curing days specified above. 

 
C. Preparation for Placement 

 
The Contractor shall give the Engineer sufficient advance notice before placing concrete to permit 
inspection of forms, reinforcing steel placement, and the preparation for pouring.  Unless 
authorized by the Engineer, no concrete shall be placed in any unit prior to the completion of all 
form work and the placement of all reinforcement for that unit. 

 
1. The operation of depositing and compacting the concrete shall form a compact, dense, 

impervious mass of uniform texture, which will show smooth faces on all surfaces.  The placing 
shall be regulated so that the pressures caused by the plastic concrete shall not exceed the 
loads used in the design of forms. 

2. Careful attention shall be given by the Contractor to the proper curing of all concrete.  The 
curing methods shall use sheet materials conforming to ASTM C 171 or membrane curing 
compound conforming to ASTM C 309.  Membrane curing is not permitted on surfaces to be 
rubbed or on surfaces which additional concrete or mortar is to be applied.  The curing method 
shall be selected by the Contractor and submitted to the Engineer for approval. 

 
3.02 PLACING CONCRETE 
 

A. General Requirements 
 

1. Preliminary Considerations 
 

The Contractor shall notify the Engineer upon completion of various portions of the work 
required for placing concrete so that the inspection may be made as early as practical.  The 
Contractor shall also keep the Engineer informed regarding his anticipated concrete placing 
schedule.  When all items have been found to be in order by the Engineer, including lines and 
grades, forms, reinforcing, inserts, piping, electrical, plumbing, and the Contractor's materials 
and equipment, the Engineer will authorize the Contractor to proceed.  Concrete placed 
without such authority may not be accepted by the Engineer.  Unless authorized by the 
Engineer, no concrete shall be placed in any unit prior to the completion of the form work, and 
the placement of all reinforcement.  No concrete shall be placed before the completion of all 
adjacent operations which might prove detrimental to the concrete.  Whenever it is necessary 
to continue the mixing, placing, and finishing of concrete after daylight hours, the site of the 
work shall be brilliantly lighted so that all operations are plainly visible.  In general, however, 
concrete placing shall be regulated to permit finishing operations to be completed during 
daylight hours.  The Engineer reserves the right to order postponement of the placing 
operations when, in his opinion, impending weather conditions may result in rainfall, or low 
temperatures, which will impair the quality of the finished work.  In case rainfall should occur 
after placing operations are started, the Contractor shall provide  covering to protect the work. 
In case of a drop in temperature, the provisions set forth in "Placing Concrete in Cold Weather" 
shall be applied.   

 
2. Preparation 

 
Water shall be removed from excavations before concrete is deposited.  Spilled concrete, 
construction materials, wood chips, and other debris shall be removed from excavations, 
forms, and conveying equipment.  Wood forms shall be oiled or, except in freezing weather, 
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wetted with water before pouring.  
 

For slabs on grade, the Contractor shall insure that the subgrade has been thoroughly 
compacted and leveled prior to placing concrete.  Wet all subgrade with water no more than 
30 minutes prior to placing concrete. 

 
Vapor barriers shall be provided below all interior slabs and floors, and shall be placed prior to 
setting the reinforcing steel.  Vapor barriers shall be minimum 6 mil black polyethylene, lapped 
a minimum of 12".  Laps shall be secured with tape and all rips and punctures repaired prior to 
placing concrete. Reinforcing shall be secured in position, inspected, and approved by the 
Engineer before starting pouring of concrete. 

 
3. Handling and Transporting 

 
Chutes, troughs, or pipes, used as aids in placing concrete shall be arranged so that concrete is 
conveyed as rapidly as possible, such that the ingredients of the concrete will not be 
separated.  Chutes shall be constructed so that concrete slides  and shall be metal or metal 
lined.  Chutes shall not have a slope greater than one in two.  Open troughs and chutes shall 
extend, inside the forms or through holes left in the forms, and the ends of such chutes shall 
terminate in vertical down-spouts.  Where a vertical drop greater than 5 feet is necessary, 
placement shall be through flexible trunks or similar devices to prevent segregation.  All 
chutes, troughs, and pipes shall be kept clean and free from coatings of hardened concrete by 
a thorough flushing with water before and after placement.  Water used for flushing shall be 
discharged clear of the concrete in place.  The use of chutes in excess of 25 feet total length for 
conveying concrete will not be permitted except by specific authorization by the Engineer.  
Pumping of concrete will be permitted, subject to approval of equipment by the Engineer.  
Carting or wheeling concrete batches on a completed concrete floor slab will not be permitted 
until the slab has aged at least four curing days.  Unless pneumatic tired carts are used, the 
carts shall be wheeled on planking so that the loads and impact will not damage the slab.  
Curing operations shall not be interrupted for the purpose of wheeling concrete over finished 
slabs.  Stockpiling of concrete aggregate, or cement, on completed floors and the storing of 
reinforcing or structural steel on completed floors shall generally be avoided; when permitted, 
such storage shall be limited to quantities and distribution authorized by the Engineer. 

 
4. Depositing 

 
The method and manner of placing shall be such as to avoid the possibility of segregation, of 
the aggregate, or the displacement of the reinforcement.  In thin walls, drop chutes of rubber 
or metal shall be used.  The spattering of forms, or reinforcement bars, shall be prevented if 
the concrete so spattered will dry or harden before being incorporated in the mass.  Each part 
of the forms shall be filled by depositing concrete directly as near its final position as possible.  
Coarse aggregate shall be worked back from the face and the concrete forced under and 
around the reinforcement bars without displacing them.  Depositing large quantities at one 
point in the forms and running or working it along the forms will not be allowed.  Concrete 
shall be placed before initial set and in no event after it has contained its water content for 
more than 30 minutes.  After the concrete has taken initial set, the forms shall not be jarred or 
any strain placed on projecting reinforcement.  Where the Contractor's operations involve the 
placing of concrete from above, all concrete so placed shall be deposited through vertical drop 
chutes of rubber or metal of satisfactory size.  Drop chutes shall be made in sections or 
provided in several lengths so that the outlet may be adjusted to proper heights during placing 
operations.  Concrete shall be placed in continuous horizontal layers with a thickness of from 1 
to 3 feet.  Each layer shall be soft when a new layer is placed upon it, and unless otherwise 
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specified, not more than one hour shall elapse between the placing of successive layers of 
concrete in any portion of the structures included in a continuous placement. Foreign matter 
of any kind shall not be permitted to accumulate inside the forms, and openings in forms shall 
be provided if needed for clean-out.  If excessive bleeding causes water to form on the surface 
of the concrete in tall forms, the mix shall be stiffened to reduce bleeding.  In tall walls, the 
concrete shall be placed to a point about a foot below the top of the wall, or the bottom of any 
slab or beam to be poured monolithically with the wall, and at least one hour, or more if 
specified by the Engineer, shall be allowed for settling.  Concreting should be resumed before 
set occurs to avoid a joint.  If the slab is thin, a reduction of coarse aggregate size may be 
required, and the form overfilled, with the excess screeded off after partial stiffening.  

 
5. Consolidation 

 
Each layer of concrete shall be well compacted and the mortar flushed to the surface of the 
forms by continuous working with mechanical vibrators of an approved type.  Vibrators of the 
type which operate by attachment to forms will be permitted only when immersion type 
vibrators cannot be used due to inaccessibility.  The vibrators shall be applied to the concrete 
immediately after deposit and shall be moved throughout the mass, through the layer of 
concrete just placed, and several inches into the plastic layer below, thoroughly working the 
concrete around the reinforcement, embedded fixtures, and into the corners and angles of the 
forms until the concrete is thoroughly compacted.  Mechanical vibrators shall not be operated 
so that they will penetrate or disturb layers placed previously which have become partially set 
or hardened and they shall not be used to aid the flow of concrete laterally.  The vibration shall 
be of sufficient duration to accomplish thorough compaction and complete embedment of 
reinforcement and fixtures, but shall not be to an extent that will cause segregation.  Vibrators 
shall be kept constantly moving in the concrete and shall be applied vertically at points 
uniformly spaced, not farther apart than the radius over which the vibrator is visibly effective.  
The vibrator shall not be held in one location longer than is required to produce a liquified 
appearance on the surface. 

 
The amplitude and frequency of vibration shall be sufficient such that the number of vibrators 
required will be one for each ten cubic yards of concrete placed per hour.  At least one 
vibrator, which may be of the gasoline powered type, shall be immediately available as a 
standby.  The Engineer may require the Contractor to use a vibrator of a larger size and power 
if he feels, based on observed performance, that this is necessary to produce satisfactory 
consolidation. 

 
6. Embedded Items 

 
Before placing concrete, care shall be taken to determine that all embedded items are firmly 
and securely fastened in place as indicated on the Drawings or required by the Engineer.  All 
embedded items shall be thoroughly clean and free of oil and other foreign material. 

 
Cast-in-place anchor bolts shall be set to exact locations by the use of suitable anchor bolt 
templates, or as otherwise dimensioned on the Plans, approved shop drawings, or certified 
dimension prints.  Equipment anchor bolts shall be sized and furnished by the equipment 
manufacturers and shall meet the minimum requirements of the specifications.  The 
Contractor shall place anchors as directed by the manufacturer and shown on the approved 
shop drawings.  Threads shall be protected during placement and furnishing.  Damaged 
threads shall be cleaned, oiled, and re-tapped, prior to setting equipment. 
 
The Contractor shall set accurately, and hold in exact position, until the concrete is poured and 
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set, all gate frames, gate thimbles, special castings, channels or other metal parts that are to 
be embedded in the concrete. 

 
  7. Construction Joints 

 
Construction joints shall be formed as indicated on the Drawings or as approved or directed by 
the Engineer.  In vertical wall sections, construction joints shall be formed at a maximum 
spacing of 40 ft.  Where indicated or required, dowel rods shall be used.  All concrete at the 
joints shall have been in place not less than 12 hours, and longer if so directed by the Engineer, 
before concrete resting thereon is placed.  Before placing is resumed, or commenced, excess 
water and laitance shall be removed, and concrete shall be cut away, where necessary, to 
insure a strong dense concrete at the joint.  In order to secure adequate bond, the surface of 
concrete already in place shall be cleaned, roughened, and then spread with a one-half (½) 
inch layer of mortar of the same cement-sand ratio as is used in the concrete, immediately 
before the new concrete is deposited.  The unit of operation is not to exceed 100 feet in any 
horizontal direction, unless otherwise required by the Drawings.  Construction joints, if 
required, shall be located near the mid-point spans for slabs, beams or girders.  Joints in 
columns or piers shall be made at the underside of the deepest beam or girder at least five (5) 
hours before any overhead work is placed thereon.  Joints not shown or specified shall be so 
located as to least impair strength and appearance of work.  Vertical joints in wall footings 
shall be reduced to a minimum.  Placement of concrete shall be at such a rate that surfaces of 
concrete not carried to joint levels will not have attained initial set before additional concrete 
is placed thereon.  Girders, beams and slabs shall be placed in one operation.  To insure a level 
straight joint in exposed vertical surfaces, a strip of dressed lumber may be tacked to the inside 
of the forms at the construction joint.  The concrete shall be poured to a point one (1) inch 
above the underside of the strip.  The strip shall be removed one (1) hour after concrete has 
been placed and any irregularities in the joint line leveled off with a wood float and all laitance 
removed.  Waterstops shall be installed in all construction joints below grade or in liquid 
containing structures as noted on the Plans.  Install as per specifications. 

 
8. Drypack Mortar 

 
Surfaces required to be built-up with mortar, or repaired, shall be thoroughly roughened by 
brushing, completely cleaned, and coated with appropriate bonding compound before the 
application of the mortar.  The mortar shall be applied immediately following the application 
of the bonding compound in bands or strips to form a compact durable covering of the 
required thickness and shall be free from lumps and depressions. Construction joints in the 
mortar shall be sloped to thin edges and the joint shall be thoroughly cleaned.  Drypack mortar 
shall be used for built-up surfaces and correcting minor repairs and imperfections. 

 
9. Patching 

 
Concrete which is not formed as shown on the Plans, or for any reason is out of alignment, or 
level, or shows a defective surface, shall be considered as not conforming with the intent of 
these Specifications and shall be removed from job by Contractor at his expense, unless the 
Engineer grants permission to patch the defective area.  Permission to patch any such area 
shall not be considered a waiver of the Engineer's right to require complete removal of 
defective work if patching does not, in his opinion, satisfactorily restore quality and 
appearance of surface.  Suitable materials shall be used for patching and repairing defective 
surfaces. 
 
After removing forms, all concrete surfaces shall be inspected and any poor joints, voids, stone 
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pockets, all tie holes, or other defective areas shall be patched. 
 
Where necessary, defective areas shall be chipped away to a depth of not less than one inch 
with edges perpendicular to the surface.  Area to be patched and a space at least six inches 
wide entirely surrounding it shall be wetted to prevent absorption of water from the patching 
mortar.  A grout of equal parts Portland cement and sand, with sufficient water to produce a 
brushing consistency, shall then be well brushed into the surface followed immediately by the 
patching mortar.  The patch shall be made of the same material and of approximately the 
same proportions, and shall not be richer than one part cement to two parts sand.  White 
Portland cement shall be proportioned with gray Portland cement as needed to match color 
out of the surrounding concrete.   
 
The patching mortar shall be thoroughly compacted into place and screeded off so as to leave 
patch slightly higher than surrounding surface.  It shall be left undisturbed for a period of 1 to 2 
hours to permit initial shrinkage before being finished flush.  The patch shall match the 
adjoining surface.  On exposed surfaces, where unlined forms have been used, the final finish 
shall be obtained by striking off the surface with a straightedge spanning the patch and held 
parallel to the direction of the form marks. 
 
Tie holes left by withdrawal of rods, or the holes left by removal of ends of ties, shall be filled 
solid with mortar after first being thoroughly wetted. 

 
B. Placing Concrete Slabs 

 
1. When slabs are poured in strips, the widths of the strips, unless otherwise specified or shown, 

shall be such that the concrete in any one strip will not be allowed to lie in place for more than 
one hour before the adjacent strips are placed.  Immediately before placing concrete, the 
cushion to receive concrete shall be dampened to prevent absorption of moisture from the 
concrete.   

 
C. Placing Concrete Foundations 

 
1. Concrete shall not be placed in footings until the depth and character of the foundation has 

been inspected by the Engineer and permission has been given to proceed.  The placing of 
concrete bases above seal courses will be permitted after the forms are free from water and 
the seal course cleaned.  Any necessary pumping or bailing during placing operations shall be 
done from a suitable sump located outside the forms.  Concrete in deep foundations shall be 
placed in a manner that will avoid separation of the aggregates or displacement of the 
reinforcement.  Suitable chutes or vertical pipes shall be provided. 

2. Where concrete is to be cast against undisturbed soil or a granular fill material, a sheet of 6-mil 
polyethylene shall be placed over the soil or fill material prior to pouring.  The polyethylene 
sheets shall be water-tight so as to prevent loss of moisture to the soil or fill.  Joints in the 
polyethylene cover shall be sealed with a suitable water-tight tape.  All punctures and tears in 
the polyethylene cover shall be repaired in an acceptable manner prior to pouring the 
concrete. 

 
3.03 CURING CONCRETE 
 

A. General 
 

Careful attention shall be given to the proper curing of concrete structures particularly during 
conditions of high temperatures, high winds, and low humidity.  All concrete shall be cured except 
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where the forms are left in place for at least 14 days. 
 

1. Unformed concrete surfaces such as floors and slabs, shall be water cured by the use of wet 
burlap mats or other method acceptable to the Engineer. 

2. Formed surfaces shall be water cured beginning as soon as the forms are stripped.  Prior to 
stripping the concrete forms shall be kept moist. 

3. Unless otherwise specified, or approved by the Engineer, concrete surfaces shall be water 
cured for a minimum of 7 days after the concrete is placed or forms stripped. 

4. During and at conclusion of the specified curing period, means shall be provided to insure that 
the temperature of the air. 

 
B. Membrane Curing 

 
After 48 hours of water cure, curing of flat concrete surfaces and unformed concrete may be 
completed with curing compound.  Curing compound may not be used if additional concrete, 
grout, coatings, or sealers are to be applied. Immediately adjacent to the concrete does not fall 
more than 3 deg. F in any 1 hour nor more than 30 deg. F in any 24 hours. 

 
C. Curing in Cold Weather 

 
1. Whenever the ambient temperature is less than 60 degrees F., adequate provisions shall be 

made for maintaining the temperature of the all Class A concrete above 60 deg. F., or the wet 
curing period shall be extended as directed by the Engineer. 

2. Whenever the ambient temperature is less than 40 degrees F., all Class A concrete shall be 
maintained at a temperature of not less than 50 degrees F. for at least 72 hours, or as directed 
by the Engineer. 

 
D. Removal of Forms 

 
1. Forms for surfaces required to be rubbed shall be removed when the concrete has aged at 

least 18 hours but not more than 7 days after the concrete is placed.  Forms shall be removed 
from surfaces requiring a rubbed finish only as rapidly as the rubbing operation can progress, 
in order to permit more rapid and more satisfactory rubbing while the surface is moist and 
relatively soft. 

2. Forms may be removed when the concrete has aged for the minimum number of curing days 
necessary to achieve the percent of design strength indicated.   

3. In general, forms for supported concrete shall not be removed until the concrete has attained 
70% of its design strength except forms for roof slabs, floors, beams, and girders shall not be 
removed until the concrete has attained 85% of its design strength.  Where loads other than 
the dead weight of concrete are superimposed, the forms shall not be removed until 24-hours 
after the concrete has attained 90% of its design strength. 

4. The term "curing-day" will be interpreted as any calendar day on which the temperature is 
above 50 degrees F., for at least 19 hours.  Colder days may be counted if satisfactory 
provisions are made to maintain the air temperature adjacent to the concrete constantly 
above 50 degrees F. throughout the entire day.  In continued cold weather, when artificial heat 
is not provided, the Engineer may permit the removal of forms and falsework at the end of a 
period of calendar days equal to twice the number of curing days stated in the above table.  
Test specimens may be made at the option of the Engineer for the purpose of determining a 
satisfactory time for form and falsework removal in cold weather. 

5. When tests made on specimens cured under like conditions to the curing of the structure 
indicate that strength equivalent to the 7-day strength specified, are achieved the forms and 
falsework may be removed if approved by the Engineer. 
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E. Protection of Concrete 

 
1. All surfaces shall be protected against injury.  During the first 72 hours after placing the 

concrete, any wheeling, working or walking on the concrete will not be permitted.  All slabs 
subject to wear shall be covered with a layer of sand or other material as soon as the concrete 
has set.  Tough, waterproof paper may also be used, provided all joints between adjacent 
strips of paper are carefully lapped and sealed.  This does not alter the requirements for 
proper curing as specified. 

 
3.04 CONSTRUCTION JOINTS 
 

A. General Requirements 
 

The joint formed by placing plastic concrete in direct contact with concrete that has attained its 
initial set shall be considered a construction joint.  When concrete in a structure or a portion of a 
structure is specified to be placed monolithically, the term monolith shall be interpreted to mean 
that the manner and sequence of concrete placing shall be such that construction joints will not 
occur.  Any additional construction joints shall have details, including waterstops, equivalent to 
those shown on the Plans for joints in similar locations. 

 
B. Preparation of Existing Concrete 

 
Before jointing plastic concrete to concrete that has already set, the surface of the concrete in 
place shall be reasonably rough with some aggregate particles exposed; shall be free from all loose 
materials, laitence, dirt or foreign matter; shall be washed and scrubbed clean with stiff brooms 
and thoroughly drenched with water until saturated and kept wet until the plastic concrete has 
been placed.  The method of concrete placement shall be determined by the Contractor subject to 
approval of the Engineer.   

 
1. Construction joints shall be provided with concrete keyways, reinforcing steel dowels and 

waterstops.  The method of forming keys for keyed joints shall permit the easy removal of 
forms without chipping, breaking, or damaging the concrete in any manner.  All keyway forms 
must be oiled before installation. 

2. Special attention shall be given to keyed joints so they will be neatly constructed of thoroughly 
compacted concrete, free of excess water, and uniform in every respect. 

 
C. Placement 

 
All concrete at construction joints shall have been in place not less than 12 hours, or longer if 
necessary, before concrete resting thereon is placed.  Before placing is resumed, or commenced, 
excess water and laitence shall be removed, and loose concrete trimmed away, to insure strong 
dense concrete at the joint.  In order to secure adequate bond, the surface of concrete already in 
place shall be cleaned, roughened, and then spread with a one-half inch layer of mortar 
immediately before the new concrete is deposited. 

 
3.05 EXPANSION JOINTS 
 

A. General Requirements 
 

Expansion joints and devices to provide for expansion and contraction shall be constructed as 
indicated on the Plans.  All joints constructed open, which are to be left open, or filled with poured 
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joint material, shall be constructed using forms adaptable to loosening or early removal.  In order 
to avoid jamming by the expansion action of the concrete, these forms shall be removed or 
loosened as soon as possible after the concrete has attained its initial set.  A provision for 
loosening the forms to permit free expansion of the concrete without the necessity for full 
removal is preferred. 

 
 B. Workmanship 
 

Armored joints shall be carefully constructed in order to avoid defective anchorage of the steel 
and to avoid porous or honeycombed concrete adjacent to the joint.  Pre-molded materials, 
wherever used, shall be anchored to the concrete on one side of the joint by means of an 
approved adhesive.  Such adhesive shall be sufficient to preclude the tendency of the material to 
fall out of the joint.  Careful workmanship shall be exercised in the construction of all joints to 
insure that the concrete sections are completely separated by an open joint, or by the joint 
materials, and to insure that the joints will be true to the outline indicated. 

 
1. Immediately after the removal of forms, and where necessary after surface finishing, all 

projecting concrete shall be removed along the exposed edges of pre-molded materials in 
order to secure full effectiveness of the expansion joint.  Where roofing felt or pre-molded 
materials are specified for horizontal joints, the material shall extend two inches beyond the 
form for the upper pour.  The projecting portion shall be trimmed after the forms are 
removed. 

 
C. Expansion Joint Sealer 

 
1. Surface Preparation and Priming 
 
 The expansion joint to be sealed shall be approximately one inch wide and 1-1/4 inches deep.  

The joint sides shall be prepared by sand blasting to remove all dirt and foreign matter. The 
vertical faces shall be formed so that a slight taper exists.  "Ethafoam" breaker rods shall be 
placed sufficiently below the sealant joint surface to avoid being forced into sealant joint by 
thermal expansion.  All surfaces to which sealant is to adhere shall be clean and dry.  Joints 
should be protected from materials which might be sprayed on concrete for curing purposes.  
Apply one thin, uniform coat of PRC Primer No.4 to the clean concrete joint surface and allow 
to dry at least 30 minutes, or until tack free, before applying Rubber Caulk 210 Sealant.  
Manufacturer's directions shall be carefully followed in the application of both primer and 
sealant. 

 
2. Sealant Application 
 
 After sealant components are mixed, apply to joints from bottom up using a hand or air 

operated caulking gun, putty knife, or trowel.  It is important that the sealant be firmly pressed 
into the joint to assure complete wetting of the bonding surface in order to obtain uniform 
adhesion, and to prevent entrapped air.  Surfaces shall be smoothed with pointing tools within 
one hour after applying sealant.  Where other concrete or concrete grout is required above 
sealer, a three-inch wide strip of polyethylene shall be placed on top of sealant to act as a 
bond breaker. 
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3.06 JOB CONDITIONS 
 

A. Cold Weather Concreting 
 

When the atmospheric temperature may be expected to drop below 40 degrees F. at the time 
concrete is delivered to the work site, during placement, or at any time during the curing period, 
the following provisions shall apply: 

 
1. Except upon written authorization by the Engineer, do not place concrete when the 

temperature is below 40 degrees F. and falling. 
2. Concrete may be placed when the temperature is 35 degrees F. and rising. 
3. No mixed concrete will be accepted which has a temperature of 50 degrees F., or less, when 

delivered. 
4. Protect all concrete from freezing temperatures for five days after placement.  Use protective 

coverings, enclosures or heat to prevent concrete from freezing.  Methods used shall conform 
to ACI 306 and shall maintain a 50 degree F. air temperature around the concrete. 

5. The Contractor shall be responsible for the quality and strength of concrete under cold 
weather conditions and all concrete damaged by freezing shall be removed and replaced by 
the Contractor at his own expense. 

6. When dry heat is used to protect concrete, assure ambient humidity of at least 40% unless 
concrete has been coated with curing compound, or covered with plastic sheets. 

 
B. Hot Weather Concreting 

 
When climatic or other conditions are such that the temperature of the concrete may be expected 
to exceed 95 degrees F.; or generally, during periods of high wind, low humidity, and hot weather, 
the following provisions shall apply: 

 
1. All reinforcing steel shall be wetted and cooled prior to placing concrete. 
2. Subgrade and plastic vapor barriers shall be wetted and cooled prior to placing concrete. 
3. The concrete mix supplier shall wet the coarse aggregate prior to use. 
4. Delivery shall be scheduled such that the maximum time between loading and unloading the 

mixing trucks is 90 minutes. 
5. A water reducing agent or other admixtures should be used. 
6. Methods used shall conform to ACI 305, "Recommended Practice for Hot Weather 

Concreting." 
7. The Contractor shall be responsible for the quality and strength of concrete under hot weather 

conditions and all concrete damaged by high temperatures shall be removed and replaced by 
the Contractor at his own expense. 

 
C. Illumination 

 
1. Do not place concrete before sunrise or later than will permit completion of all finishing 

operations during daylight hours. 
 

D. Protection 
 

1. No concrete slabs shall be placed during rain unless acceptable protective shelter is provided.  
During such weather, all concrete placed within the preceding 12 hours shall be protected with 
waterproof canvas or other suitable covering.   
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3.07 CONCRETE FINISHES 
 

A. Slabs and Flatwork 
 

1. Exterior paving shall have a slip resistant finish formed by brushing.  Slabs shall be given a slip 
resistant brush finish.  Sidewalks shall be scored at a space equal to the width of the walk using 
an approved tool having a radius of approximately one-quarter inch. 

2. During periods of high temperature and low humidity, extreme care shall be taken in the 
finishing of slabs to eliminate initial shrinkage cracks.  Following the initial set of concrete but 
while the concrete is still green, finishing shall continue as required to remove shrinkage cracks 
which may occur in the initial set of concrete.  In hot, dry weather, a cement finisher shall 
remain on the job following normal finishing operations for a sufficient length of time to insure 
the removal of initial shrinkage cracks. 

3. In lieu of hand finishing, surfaces of slabs requiring wood float finish may be finished with an 
approved power finishing machine, operated in accordance with the directions of the machine 
manufacturer.  Following machine finishing, irregularities left by the machine shall be 
eliminated by hand trowelling with a steel trowel.  Power machine finishing may also be used 
as initial step in finishing surfaces requiring a final finish  using a steel trowel.  Where surfaces 
are to receive a floor covering, it is not required that the entire surface be hand trowelled.  The 
preparation of surfaces for finishing by machine shall be as required for hand finishing. 

4. Edges at all expansion joints, construction joints, and elsewhere as directed by the Engineer, 
shall be rounded or chamfered with a suitable jointing or edge tool. 

 
B. Formed Concrete Surfaces 

 
1. Minimum finish requirement for formed surfaces shall be as follows and will be required 

before any additional finishes. 
 

a. After being cleaned and thoroughly dampened, fill the tie holes completely with 
patching mortar.  Patch all tie holes within 7 days after removal of forms. 

b. Remove fins and surface projections from all surfaces except exterior surfaces that will 
be in contact with earth backfill and not specified to be damp-proofed.  Use a power 
grinder if necessary to remove projections and provide a flush surface. 

 
2. All interior and exterior exposed vertical surfaces to a point one foot below ground or normal 

water level and exposed horizontal surfaces not normally subjected to foot traffic, including 
the exposed underside of slabs shall receive a rubbed finish. 

 
a. The rubbed finish shall be produced on newly hardened concrete no later than the day 

following form removal.  Surfaces shall be wetted and rubbed with carborundum brick 
or other abrasive until a uniform color and texture are produced.  No cement grout may 
be used other than the cement paste drawn from the surface by the rubbing process. 

b. Forms shall be removed, and all fins removed, offsets leveled, damaged places and 
depressions resulting from the removal of metal ties or other causes shall be carefully 
pointed with mortar.  The surface film of all such pointed places shall be removed before 
setting occurs.  After the point has set sufficiently, all exposed surfaces shall be 
dampened and rubbed with a No. 16 carborundum stone, to a smooth even plane.  Final 
rubbing shall be done with a No. 30 carborundum stone, or an abrasive of equal quality, 
to obtain a surface of a smooth texture and uniform color.  Excess mortar or grout 
worked up during rubbing shall be removed so no visible grout film or paste will remain. 
 All surfaces shall be washed clean.  The rubbed finish for any area shall be completed in 
the same day and the limits of a finished area shall be made at natural breaks in the 
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finished surface.   
 
3.08 SURFACE DEFECTS  
 

A. General 
 

Any defective work discovered after the forms have been removed shall be repaired immediately. 
If the surface of the concrete is bulged, uneven, or shows excessive honey-combing or form marks, 
which in the opinion of the Engineer, cannot be repaired satisfactorily, the entire section shall be 
removed and replaced. 

 
B. Patching 

 
Slight honeycomb and minor defects in all concrete surfaces shall be patched with cement mortar 
mixed in the same proportions of cement and fine aggregate as the original concrete.  Repair 
minor honeycomb areas by removing all loose material from the area, applying an approved 
bonding material, then grouting the area flush with surrounding surfaces.  In exposed areas, mix 
the grout to be used for patching to match the color and texture of the area to be patched.  
Defective concrete not acceptable to be patched shall be repaired by cutting out the 
unsatisfactory material and replacing it with dry pack mortar which shall be securely keyed and 
bonded to the old concrete and finished in such a manner as to render the jointing as 
inconspicuous as possible.  This concrete shall be drier than the regular mixture and shall be 
tamped into place. Each defective area shall be cut back with pneumatic chipping tool as deep as 
the defective area extends and in no case less than one inch.  The holes shall then be painted with 
an approved bonding agent, such as Daraweld, and then filled to within three-fourths inch of the 
surface with approved non shrink grout and the remainder of the hole filled with dry pack mortar. 
 The surface of such patches shall then be finished as specified.  Dry pack mortar shall be packed 
into place.  

 
C. Repairs 

 
Where the area of volume of defective concrete is large, it may be repaired by reforming the 
surface and filling the opening with concrete.  For such major repairs, the filling shall be reinforced 
and doweled securely to the old concrete and neatly finished to match the surface and texture of 
the adjacent concrete.  All patches and repairs shall be cured as required for cast-in-place concrete 
or as approved by the Engineer. 

 
 
 END OF SECTION 
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SECTION 15101 
 

MANUALLY OPERATED VALVES 
 

PART 1. GENERAL 
 
1.1 SUMMARY 
 

A. Furnish and install manually operated valves. 
 
1.2 RELATED SECTIONS 
 

A. Section 02630 – Polyvinyl Chloride (PVC) Pipe and Fittings 
 
1.3 REFERENCES 
 

A. American Water Works Association, 6666 West Quincy Avenue, Denver, Colorado 
80235. 

 
1. AWWA C509 – Resilient-Seated Gate Valves for Water and Sewerage Systems 

(Latest Edition). 
2. ANSI/AWWA C515-15 – Gate Valve Standard (Latest Edition) 

 
B. American Society for Testing and Materials, 1961 Race Street, Philadelphia, 

Pennsylvania 19103. 
 

1. ASTM A126 – Specification for Gray Iron Castings for Valves, Flanges, and Pipe 
Fittings. 

2. ASTM B61 – Specification for Stem of Valve Bronze Castings. 
 
PART 2. MATERIALS 
 
2.1 GENERAL 
 

A. Items specified shall be the end products of one manufacturer in order to achieve 
standardization for operation, maintenance, spare parts, and manufacturer’s services. 

B. Valves to be complete with necessary operators, valve boxes, extension stems, floor 
stands, worm and gear operators, operating nuts, etc., required for proper completion 
of work. 

C. Valves of equal quality by other manufacturers will be considered in accordance with 
the General Conditions. 

D. Renewable parts including discs, packing, and seats shall be of types recommended by 
valve manufacturer for intended service. 

E. Units shall have name of manufacturer and size of valve cast on the body or bonnet or 
shown on a permanently attached plate in raised letters. 

F. Valves and fittings shall be manufactured in the United States.  Foreign made products 
shall be unacceptable. 
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2.2 DESIGN FEATURES 
 

A. Brass and bronze components of valves and appurtenances which have surfaces in 
contact with the water shall be alloys containing less than 16 percent zinc and 2 percent 
aluminum. 

B. Stainless steel Alloy 18-8 may be substituted for bronze at the option of the 
manufacturer and with the approval of the Engineer. 

C. All gland bolts on iron body valves shall be bronze and shall be fitted with brass nuts. 
 
2.3 VALVE OPERATORS 
 

A. Open by turning counterclockwise. 
B. Worm and gear operators to be of totally enclosed design, so proportioned as to permit 

operation of the valve under full operating head with a maximum pull of 40 pounds on 
the operator. 

C. Self-locking type to prevent the disc or plug from creeping. 
D. Self-locking worm gears to be a one-piece design of gear bronze material, accurately 

machine cut. 
E. Worm to be hardened alloy steel with thread ground and polished. 
F. Reduction gearing to tun in a proper lubricant. 
G. Provide gear operators with position indicators, where specified, to show the position of 

the valve disc or plug. 
H. Operators to be galvanized and painted the same color as the valve and associated 

pipeline. 
I. Buried valves to have 2-inch x 2-inch square operating nut. 
J. Above-ground valves to have handwheel operators. 

 
2.4 VALVE BOXES 
 

A. Provide for all buried valves. 
B. Assembled unit composed of valve box, extension stem and a self-centering alignment 

ring. 
C. Assemble constructed of minimum ¼” heavy wall high density polyethylene. 
D. Manufacturer:  American Flow Control “Trench Adaptor”. 

 
2.5 EXTENSION STEMS FOR VALVE OPERATORS 
 

A. Where the depth of the valve is such that its centerline is more than 4 feet below grade, 
provide operating extension stems to bring the operating nut to a point 6 inches below 
the surface of the ground and/or box cover. 

B. Constructed of steel. 
C. Complete with 2-inch square operating nut. 
D. Bolt to valve stem to prevent separation. 

 
2.6 GATE VALVES 
 

A. Standard Gate Valve Acceptable Manufacturers: 
 

1. Mueller. 
2. Or equal. 
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B. Insertion Gate Valve Acceptable Manufacturers: 
 

1. Muller, H-2361 Permaseal Resilient Wedge 
2. Or equal 

 
C. Gate Valves: 

 
1. Conform to the latest revision of AWWA C509 for resilient seated gate valve and be 

approved by ULFM. 
2. Cast Bronze non-rising stems and two-inch square operating nut. 
3. Open by turning to the left or counterclockwise. 

 
D. Gate Valve Body and Bonnet: 

 
1. Cast Iron. 
2. Conform to ASTM A126, Class B. 
3. “O” ring type seals and smooth unobstructed waterway when in fully open position. 
4. Mechanical joint ends underground; flange joint ends above ground. 
5. Interior and exterior fusion bonded epoxy coating complying with AWWA C550 and 

be NSF approved. 
 
2.7 TAPPING SLEEVES AND VALVES 
 

A. Acceptable Manufacturers: 
 

1. Ford. 
2. Or equal. 

 
B. Resilient seat or resilient wedge with a flange on one side for connection to the tapping 

sleeve. 
 
PART 3. EXECUTION 
 
3.1 GENERAL 
 

A. Bolt holes of flanged valves shall straddle the vertical centerline of the pipe run. 
B. Prior to installing flanged valves, the flange faces shall be thoroughly cleaned. 
C. After cleaning, insert gasket and bolts, and tighten the nuts progressively and uniformly. 
D. If flanges leak under pressure, loosen or remove the nuts and bolts, reseat or replace 

the gasket, retighten or reinstall the nuts and bolts, and retest the joints. 
E. Joints shall be watertight at test pressures before acceptance. 
F. Thoroughly clean threads of screwed joints by wire brushing, swabbing, or other 

approved methods. 
G. Apply approved joint compound to threads prior to making joints. 
H. Joints shall be watertight at test pressures before acceptance. 

 
3.2 PLACEMENT OF VALVES 
 

A. Generally, unless otherwise indicated on the Drawings, all valves installed in horizontal 
runs of pipe shall be installed with their operating stems vertical. 



CEA -4- 15101 
1/3/2024  Manually Operated Valves 

 
B. Valves installed in vertical runs of pipe shall have their operating stems orientated to 

facilitate the most practicable operation, as approved by the Engineer. 
C. Buried valves shall be installed with valve boxes in accordance with the details shown on 

the drawings. 
D. Buried valves shall have bolts protected by wrapping in polyethylene material. 

 
3.3 ACCESS 
 

A. Location of valves shall be as required to provide accessibility for control and 
maintenance. 

 
3.4 TESTING 
 

A. Valves:  Test at same time adjacent pipeline is tested. 
B. Joints shall show no visible leakage under test. 
C. Repair joints that show signs of leakage prior to final acceptance. 
D. If there are any special parts of control systems or operators that might be damaged by 

the pipeline test, they shall be properly protected.  The Contractor will be held 
responsible for damage caused by the testing. 

E. If requested by the Engineer, the valve manufacturer shall furnish an affidavit stating 
the materials options furnished and/or that he has complied with these and other 
references Specifications. 

 
 

END OF SECTION 
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SECTION 15150 
 

RESIDENTIAL WATER METERS AND APPURTENANCES 
 

PART 1. GENERAL 
 
1.1 SUMMARY 
 

A. Furnish and install water meters and appurtenances for potable water service. 
 
1.2 RELATED SECTIONS 
 

A. Section 01100 – Summary of Work. 
B. Section 01310 – General Construction Requirements. 
C. Section 01330 – Submittal Requirements 

 
1.3 SUBMITTALS 
 

A. Submit under provisions of Section 01330 – Submittal Requirements. 
B. Product Data: 

 

1. Materials. 
2. Manufacturer’s standard installation instructions. 

 
PART 2. PRODUCTS 
 
2.1 METERS AND APPURTENANCES 
 

A. Meter: Sensus  
 

1. Model iPearl (5/8"x3/4"). 
2. Or pre-approved equal. 

 

B. Meter Box & Lid:  
 

1. 5/8"x3/4" Box: Model DFW.1300.12.3T, black plastic box w/blue lid recessed for 
TouchRead®. 

2. Or approved equal 
 

C. Meter Reading: Automatic Meter Reading (AMR) 
 

1. Sensus TouchRead® 
2. TouchRead® Handheld Device, Model AG6590 AutoGun with extension. 
3. Android Compatible Tablet. 
4. Or pre-approved equal. 

 

D. Invoice/Billing Integration 
 

1. TouchRead® data collection shall be compatible with the Owner’s current billing 
software. Metering System provider shall be responsible for coordination and 
scheduling any upgrades in the Owner’s software required for compatibility with the 
specified metering system and assisting the Owner with setup. 

2. Owner’s existing billing software is CSA Software Solutions, 1800 Club Manor Drive, 
Suite 3, Maumelle, AR 72113, (800) 264-4465. 

 
PART 3. EXECUTION 
 
3.1 INSTALLATION 
 

A. Install in accordance with manufacturer’s instructions. 
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B. Backfill around meter box to be hand tamped to ensure no settlement.  Adjust box such that 
lid is 3" (min)/4" (max) above finished grade. 

C. Test for leaks, repair or replace defective meters and appurtenances. 
 
 
 

END OF SECTION 
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SUMMARY OF QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 18,401 L.F.
4" SDR-21 CLASS 200 PVC 8,663 L.F.
6" SDR-21 CLASS 200 PVC 27,439 L.F.

B&E 4" PVC PIPE W/ 8"
STEEL ENCASEMENT 270 L.F.

B&E 6" PVC PIPE W/ 12"
STEEL ENCASEMENT 225 L.F.

TIE-IN TO EXISTING 6"
WATER LINE 1 EA.

2" GATE VALVE 29 EA.
4" GATE VALVE 25 EA.
6" GATE VALVE 34 EA.
4"x2" REDUCER 1 EA.

2" TEE 2 EA.
4" TEE 3 EA.

4"x2" TEE 4 EA.
6" TEE 23 EA.

6"x2" TEE 13 EA.
6"x4" TEE 11 EA.

4"x2" CROSS 1 EA.
6" CROSS 3 EA.

6"x4" CROSS 1 EA.
6" WYE 1 EA.

2" 45° ELBOW 3 EA.
2" 90° ELBOW 24 EA.
4" 90° ELBOW 3 EA.
6" 45° ELBOW 3 EA.
6" 90° ELBOW 11 EA.

6"x2" REDUCER 8 EA.
6"x4" REDUCER 8 EA.

6"x4" REDUCING ELBOW 1 EA.
SAME SIDE SERVICE 196 EA.

OPPOSITE SIDE SERVICE 166 EA.
STANDARD BLOW-OFF

ASSEMBLY 16 EA.

STANDARD 4" FIRE
HYDRANT ASSEMBLY 4 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 43 EA.
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LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER

NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 1 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 1,842 L.F.
2" GATE VALVE 2 EA.
2" 90° ELBOW 4 EA.

SAME SIDE SERVICE 1 EA.
STANDARD BLOW-OFF

ASSEMBLY 1 EA.
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 2 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 1,017 L.F.
4" SDR-21 CLASS 200 PVC 218 L.F.

2" GATE VALVE 1 EA.
4"x2" REDUCER 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM

AutoCAD SHX Text
PNL

AutoCAD SHX Text
JSS

AutoCAD SHX Text
PNL

AutoCAD SHX Text
JSS

AutoCAD SHX Text
4

AutoCAD SHX Text
1" = 40'

AutoCAD SHX Text
JULY 2023

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
40'

AutoCAD SHX Text
80'

AutoCAD SHX Text
PROPOSED 2" GATE VALVE W/ THRUST BLOCKING

AutoCAD SHX Text
EXISTING 4" GATE VALVE

AutoCAD SHX Text
PROPOSED 4"x2" REDUCER W/ THRUST BLOCKING

jseli
John Stamp

jseli
Typewritten Text
02/02/2024



RIVERDALE DRIVE

EV
A 

ST
R

EE
T

S.
 R

IV
ER

D
AL

E 
ST

R
EE

T
S.

 R
IV

ER
D

AL
E 

ST
R

EE
T

TILE 4

5 6

6

7

TILE 3

8

OAK LANE

WM

WM

WM
WM WM WM WM WM WM WM

WM
WMWMWM

WM

WM

WM

WM

WM

WM

WM

WM

WM WM

WM

WM

WM
WM

WM

WM

WM

WM

WM

WM
WM

WM

WM WM

WM

5

7

8

6

C
O

N
W

AY
JO

N
ES

BO
R

O

Approved

Designed
Checked

Drawn

SHEET :

SCALE :

DATE :

JOB NO :

CI
VIL

 EN
GI

NE
ER

ING
 AS

SO
CI

AT
ES

, LL
C

PO
PL

AR
 B

LU
FF

W
AT

ER
 SY

ST
EM

 IM
PR

OV
EM

EN
TS

CI
TY

 OF
 LU

XO
RA

MI
SS

IS
SI

PP
I C

OU
NT

Y, 
AR

KA
NS

AS
VI

EW

PL
AN

TILE 3 QUANTITIES
DESCRIPTION QUANTITY

4" SDR-21 CLASS 200 PVC 613 L.F.
6" SDR-21 CLASS 200 PVC 1,500 L.F.

4" GATE VALVE 1 EA.
6" GATE VALVE 1 EA.

6"x4" TEE 1 EA.
SAME SIDE SERVICE 16 EA.

OPPOSITE SIDE SERVICE 21 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 4 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM

NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.
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TILE 4 QUANTITIES
DESCRIPTION QUANTITY

4" SDR-21 CLASS 200 PVC 48 L.F.
6" SDR-21 CLASS 200 PVC 398 L.F.

4" GATE VALVE 1 EA.
6"x4" TEE 1 EA.

6" 90° ELBOW 1 EA.
SAME SIDE SERVICE 5 EA.

OPPOSITE SIDE SERVICE 6 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM

NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 5 QUANTITIES
DESCRIPTION QUANTITY

6" SDR-21 CLASS 200 PVC 783 L.F.
6" 90° ELBOW 1 EA.

SAME SIDE SERVICE 6 EA.
OPPOSITE SIDE SERVICE 2 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 6 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 219 L.F.
4" SDR-21 CLASS 200 PVC 688 L.F.
6" SDR-21 CLASS 200 PVC 1,011 L.F.

B&E 4" PVC PIPE W/ 8"
STEEL ENCASEMENT 190 L.F.

B&E 6" PVC PIPE W/ 12"
STEEL ENCASEMENT 40 L.F.

4" GATE VALVE 1 EA.
6" GATE VALVE 2 EA.
6"x4" REDUCER 1 EA.

6" TEE 1 EA.
6" 90° ELBOW 4 EA.

SAME SIDE SERVICE 8 EA.
OPPOSITE SIDE SERVICE 3 EA.

STANDARD 4" FIRE
HYDRANT ASSEMBLY 1 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 2 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 7 QUANTITIES
DESCRIPTION QUANTITY

6" SDR-21 CLASS 200 PVC 2,480 L.F.
6" GATE VALVE 4 EA.

6" TEE 2 EA.
6" WYE 1 EA.

6" 90° ELBOW 1 EA.
SAME SIDE SERVICE 11 EA.

OPPOSITE SIDE SERVICE 12 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 4 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 8 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 300 L.F.
4" SDR-21 CLASS 200 PVC 438 L.F.
6" SDR-21 CLASS 200 PVC 2,742 L.F.

2" GATE VALVE 2 EA.
4" GATE VALVE 2 EA.
6" GATE VALVE 4 EA.

6" TEE 3 EA.
6"x2" TEE 1 EA.
6"x4" TEE 2 EA.

6"x2" REDUCER 1 EA.
SAME SIDE SERVICE 16 EA.

OPPOSITE SIDE SERVICE 11 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 3 EA.

STANDARD BLOW-OFF
ASSEMBLY 2 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 9 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 365 L.F.
4" SDR-21 CLASS 200 PVC 1,075 L.F.
6" SDR-21 CLASS 200 PVC 3,207 L.F.

2" GATE VALVE 2 EA.
4" GATE VALVE 4 EA.
6" GATE VALVE 6 EA.

6" TEE 3 EA.
6"x2" TEE 2 EA.
6"x4" TEE 3 EA.
6" CROSS 1 EA.

6"x4" REDUCER 2 EA.
SAME SIDE SERVICE 25 EA.

OPPOSITE SIDE SERVICE 23 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 3 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 10 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 959 L.F.
4" SDR-21 CLASS 200 PVC 1,310 L.F.
6" SDR-21 CLASS 200 PVC 1,235 L.F.
B & E 4" WATER LINE W/ 8"

HDPE CARRIER PIPE 40 L.F.

2" GATE VALVE 2 EA.
4" GATE VALVE 3 EA.
6" GATE VALVE 1 EA.

4" TEE 1 EA.
4"x2" TEE 2 EA.
6"x4" TEE 2 EA.

SAME SIDE SERVICE 15 EA.
OPPOSITE SIDE SERVICE 13 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 3 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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TILE 11 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CL-200 PVC 143 L.F.
4" SDR-21 CL-200 PVC 1,521 L.F.
6" SDR-21 CL-200 PVC 2,832 L.F.

B & E 6" PVC PIPE W/ 12"
STEEL ENCASEMENT 105 L.F.

2" GATE VALVE 2 EA.
4" GATE VALVE 7 EA.
6" GATE VALVE 4 EA.

4" TEE 2 EA.
6" TEE 5 EA.

6" 45° ELBOW 1 EA.
6" 90° ELBOW 1 EA.
6"x4" CROSS 1 EA.

6"x2" REDUCER 2 EA.
6"x4" REDUCER 2 EA.

SAME SIDE SERVICE 18 EA.
OPPOSITE SIDE

SERVICE 15 EA.

STANDARD 4" FIRE
HYDRANT ASSEMBLY 1 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 5 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN

ARE BASED UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE
PLANS AND CONDITIONS OBSERVED ON SITE.  LOCATIONS OF
UNDERGROUND UTILITIES AND STRUCTURES MAY VARY FROM LOCATIONS
SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE BURIED UTILITIES OR
STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT
THE ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION
ACTIVITIES COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES
AND SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN
ON THESE DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD
R-O-W UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET
R-O-W IS TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS,
DEBRIS, ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED
AND DISPOSED OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36"
FROM TOP OF PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE
TIE-INS TO EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE
OWNER.

9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER
CUSTOMERS.

10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE
NOTED.

11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS
OTHERWISE NOTED.

12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18"
VERTICAL SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF
SEPARATION DISTANCE IS LESS, THE ENCASEMENT REQUIREMENTS
FOUND IN ADH RULES AND REGULATIONS, SECTION XIV "DISTRIBUTION
SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED
TO PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER
SYSTEM.  ALL COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED
INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION
AS EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 12 QUANTITIES
DESCRIPTION QUANTITY

4" SDR-21 CLASS 200 PVC 230 L.F.
6" SDR-21 CLASS 200 PVC 892 L.F.

4" 90° ELBOW 1 EA.
SAME SIDE SERVICE 7 EA.

OPPOSITE SIDE SERVICE 2 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 1 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 13 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 787 L.F.
4" SDR-21 CLASS 200 PVC 231 L.F.
6" SDR-21 CLASS 200 PVC 1,402 L.F.

2" GATE VALVE 4 EA.
4" GATE VALVE 1 EA.
6" GATE VALVE 1 EA.

2" TEE 1 EA.
2" 90° ELBOW 2 EA.

4"x2" TEE 1 EA.
6" 90° ELBOW 2 EA.

6" TEE 2 EA.
6"x2" TEE 1 EA.

6"x2" REDUCER 1 EA.
6"x4" REDUCER 1 EA.

SAME SIDE SERVICE 13 EA.
STANDARD 4" FIRE

HYDRANT ASSEMBLY 1 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 2 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 14 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 1,001 L.F.
2" 90° ELBOW 1 EA.

SAME SIDE SERVICE 1 EA.
STANDARD BLOW-OFF

ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 15 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 1,168 L.F.
6" SDR-21 CLASS 200 PVC 893 L.F.

2" GATE VALVE 2 EA.
6" GATE VALVE 1 EA.

6"x2" TEE 2 EA.
2" 90° ELBOW 2 EA.

SAME SIDE SERVICE 3 EA.
OPPOSITE SIDE SERVICE 5 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 16 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 2,975 L.F.
6" SDR-21 CLASS 200 PVC 368 L.F.

2" GATE VALVE 2 EA.
6" GATE VALVE 1 EA.
6"x2" REDUCER 2 EA.

6" CROSS 1 EA.
2" 45° ANGLE 3 EA.
2" 90° ELBOW 9 EA.

SAME SIDE SERVICE 1 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 1 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 17 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 48 L.F.
STANDARD BLOW-OFF

ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 18 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 507 L.F.
4" SDR-21 CLASS 200 PVC 657 L.F.
6" SDR-21 CLASS 200 PVC 2,482 L.F.

2" GATE VALVE 2 EA.
4" GATE VALVE 2 EA.
6" GATE VALVE 2 EA.

6" TEE 1 EA.
6"x2" TEE 2 EA.
6" CROSS 1 EA.

6"x4" REDUCING ELBOW 1 EA.
6"x4" REDUCER 1 EA.

SAME SIDE SERVICE 19 EA.
OPPOSITE SIDE SERVICE 18 EA.

STANDARD 4" FIRE
HYDRANT ASSEMBLY 1 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 3 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 19 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 1,349 L.F.
4" SDR-21 CLASS 200 PVC 243 L.F.
6" SDR-21 CLASS 200 PVC 1,872 L.F.

B&E 6" PVC PIPE W/ 12"
STEEL ENCASEMENT 40 L.F.

2" GATE VALVE 5 EA.
4" GATE VALVE 1 EA.
6" GATE VALVE 2 EA.

2" TEE 1 EA.
2" 90° ELBOW 2 EA.

4"x2" TEE 1 EA.
4" 90° ELBOW 2 EA.

6" TEE 2 EA.
6"x2" TEE 2 EA.

6" 90° ELBOW 1 EA.
6"x2" REDUCER 1 EA.
6"x4" REDUCER 1 EA.

SAME SIDE SERVICE 16 EA.
OPPOSITE SIDE SERVICE 14 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 3 EA.

STANDARD BLOW-OFF
ASSEMBLY 3 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 20 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 744 L.F.
4" SDR-21 CLASS 200 PVC 622 L.F.
6" SDR-21 CLASS 200 PVC 1,882 L.F.

B&E 4" PVC PIPE W/ 8"
STEEL ENCASEMENT 40 L.F.

B&E 6" PVC PIPE W/ 12"
STEEL ENCASEMENT 40 L.F.

TIE-IN TO EXISTING 6"
WATER LINE 1 EA.

2" GATE VALVE 2 EA.
4" GATE VALVE 2 EA.
6" GATE VALVE 5 EA.

4"x2" CROSS 1 EA.
6" TEE 3 EA.

6"x2" TEE 3 EA.
6"x4" TEE 2 EA.

SAME SIDE SERVICE 4 EA.
OPPOSITE SIDE SERVICE 9 EA.

STANDARD 6" FIRE
HYDRANT ASSEMBLY 4 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 21 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 1,199 L.F.
6" SDR-21 CLASS 200 PVC 254 L.F.

2" GATE VALVE 1 EA.
2" 90° ELBOW 3 EA.
6" 90° ELBOW 1 EA.

6"x2" REDUCER 1 EA.
SAME SIDE SERVICE 2 EA.

OPPOSITE SIDE SERVICE 3 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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TILE 22 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 894 L.F.

NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 23 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 899 L.F.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 24 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 893 L.F.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 25 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 892 L.F.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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TILE 26

NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.
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TILE 26 QUANTITIES
DESCRIPTION QUANTITY

2" SDR-21 CLASS 200 PVC 200 L.F.
2" 90° ELBOW 1 EA.

STANDARD BLOW-OFF
ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM

AutoCAD SHX Text
PNL

AutoCAD SHX Text
JSS

AutoCAD SHX Text
PNL

AutoCAD SHX Text
JSS

AutoCAD SHX Text
28

AutoCAD SHX Text
1" = 40'

AutoCAD SHX Text
JULY 2023

AutoCAD SHX Text
0

AutoCAD SHX Text
0

AutoCAD SHX Text
40'

AutoCAD SHX Text
80'

AutoCAD SHX Text
PROPOSED 2"-90°ELBOW W/ THRUST BLOCKING

AutoCAD SHX Text
PROPOSED BLOW OFF ASSEMBLY W/ THRUST BLOCKING

jseli
John Stamp

jseli
Typewritten Text
02/02/2024



LEVEE ROAD

EAST CANAL STREET PA
RK

 R
OA

D

PA
RK 

ROAD

PA
RK

 R
OA

D

PARK R
OAD

TILE 27

TILE 28

C
O

N
W

AY
JO

N
ES

BO
R

O

Approved

Designed
Checked

Drawn

SHEET :

SCALE :

DATE :

JOB NO :

CI
VIL

 EN
GI

NE
ER

ING
 AS

SO
CI

AT
ES

, LL
C

PO
PL

AR
 B

LU
FF

W
AT

ER
 SY

ST
EM

 IM
PR

OV
EM

EN
TS

CI
TY

 OF
 LU

XO
RA

MI
SS

IS
SI

PP
I C

OU
NT

Y, 
AR

KA
NS

AS
VI

EW

PL
AN

NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 27 QUANTITIES
DESCRIPTION QUANTITY

4" SDR-21 CLASS 200 PVC 768 L.F.
STANDARD BLOW-OFF

ASSEMBLY 1 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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NOTES:
1. LOCATIONS AND SIZES FOR EXISTING UNDERGROUND UTILITIES SHOWN ARE BASED

UPON THE AVAILABLE INFORMATION FROM PREVIOUS SITE PLANS AND CONDITIONS
OBSERVED ON SITE.  LOCATIONS OF UNDERGROUND UTILITIES AND STRUCTURES
MAY VARY FROM LOCATIONS SHOWN.  NO EXCAVATIONS WERE MADE TO LOCATE
BURIED UTILITIES OR STRUCTURES.

2. BEFORE EXCAVATIONS ARE MADE, THE CONTRACTOR SHALL CONTACT THE
ARKANSAS ONE-CALL AT 811 AT LEAST 2-DAYS PRIOR TO EXCAVATION ACTIVITIES
COMMENCING.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRS TO ALL UTILITIES AND
SERVICES DAMAGED DURING CONSTRUCTION OF THE WORK SHOWN ON THESE
DRAWINGS.

4. PROPOSED WATER LINES AND APPURTENANCES SHALL BE LAID IN ROAD R-O-W
UNLESS OTHERWISE SHOWN OR SPECIFIED.  EXISTING CITY STREET R-O-W IS
TYPICALLY 15' EACH SIDE OF CENTERLINE.

5. CONSTRUCTION LIMITS TO BE CLEARED BY CONTRACTOR.  ALL STUMPS, DEBRIS,
ETC., REMAINING WITHIN THE PROJECT LIMITS SHALL BE REMOVED AND DISPOSED
OF BY THE CONTRACTOR AT HIS OWN EXPENSE.

6. PROPOSED WATER LINES SHALL HAVE A MINIMUM BURY DEPTH OF 36" FROM TOP OF
PIPE TO TOP OF GROUND.

7. CONTRACTOR SHALL USE ANY NECESSARY APPURTENANCES TO MAKE TIE-INS TO
EXISTING WATER LINES.

8. CONTRACTOR SHALL COORDINATE TIE-IN TIMES AND LIMITS WITH THE OWNER.
9. CONTRACTOR SHALL INSTALL NEW SERVICES FOR ALL EXISTING WATER

CUSTOMERS.
10. ALL NEW PVC WATER LINES SHALL BE SDR-21, CL-200 UNLESS OTHERWISE NOTED.
11. ALL STREET CROSSINGS FOR SERVICES SHALL BE BORED UNLESS OTHERWISE

NOTED.
12. PROPOSED WATER LINES SHALL HAVE A 10' HORIZONTAL AND 18" VERTICAL

SEPARATION FROM ANY EXISTING SANITARY SEWER.  IF SEPARATION DISTANCE IS
LESS, THE ENCASEMENT REQUIREMENTS FOUND IN ADH RULES AND REGULATIONS,
SECTION XIV "DISTRIBUTION SYSTEM," PARAGRAPH "A" SHALL BE FOLLOWED.

13. CONTRACTOR IS RESPONSIBLE FOR ALL FITTINGS THAT THEY MAY NEED TO
PERFORM THE REQUIRED TESTING ASSOCIATED WITH THE WATER SYSTEM.  ALL
COSTS ASSOCIATED WITH THIS SHALL BE INCORPORATED INTO THEIR BID PACKAGE.

14. NEW WATERLINES SHALL BE LAID IN APPROXIMATELY THE SAME LOCATION AS
EXISTING LINES UNLESS OTHERWISE SHOWN ON THE PLANS.

TILE 28 QUANTITIES
DESCRIPTION QUANTITY

6" SDR-21 CLASS 200 PVC 1,206 L.F.
6" TEE 1 EA.

6" 45° ELBOW 2 EA.
SAME SIDE SERVICE 9 EA.

OPPOSITE SIDE SERVICE 9 EA.
STANDARD 6" FIRE

HYDRANT ASSEMBLY 2 EA.

LEGEND:

EXISTING 2" WATER LINE

EXISTING 3" WATER LINE

EXISTING 4" WATER LINE

EXISTING 6" WATER LINE

EXISTING RAILROAD

PROPOSED 2" WATER LINE

PROPOSED 3" WATER LINE

PROPOSED 4" WATER LINE

PROPOSED 6" WATER LINE

EXISTING HIGHWAY ROW

PROPOSED EASEMENT

EXISTING VALVE

PROPOSED VALVE

EXISTING FIRE HYDRANT

PROPOSED FIRE HYDRANT

PROPOSED BLOW-OFF ASSEMBLY

PROPOSED WATER METER WM
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