


 
 
 

CONTENTS 
 
 
 
 

Invitation to Bid – General Provisions .....……………………………………………....1-37 

Special Provisions ...…………………………………………………………..………….38-43 

Prevailing Wage Rate ...………………………………………………………..…………44-48 

Bid Forms ……...……………………………………….………………………..…………49-51 

Non-Collusion Affidavit ………………………………………………………………………52 

Vendor Qualification Packet ……………………………………………………..……...53-63 

Acknowledgment and Certification Regarding Debarment ……………………………64 

Special Provisions for Construction …………………………………………………..65-86 

Bid Proposal …………………………………………………………………………...…..87-95 

Contract Award …………………………………………………………………………....96-97 

Affidavit and Surety Forms ………………………………………………………….…98-100 

Specifications …………………………………………………………………………..101-173 

Geotechnical Report …………………………………………………………………..174-222 

Letters of No Objection ……………………………………………………………….223-289 

Plans ………………………………………………………………………Separate Document 

 
 



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



SPECIAL PROVISIONS FOR CONSTRUCTION 
 

 

1. Contract and Contract Documents 

 
The Plans, Specifications and Addenda, General Provisions shall form part of this contract 
and the provisions thereof shall be as binding upon the parties hereto as if they were herein 
fully set forth. 

 

2. Definitions 

 
Whenever used in any of the contract Documents, the following meanings shall be given to 
the terms here in defined: 

 
(a) The term "Contract" means the Contract executed between the County of Galveston, 

hereinafter called the Owner, and __________________________________________, 
hereinafter called Contractor, of which these GENERAL CONDITIONS, form a part. 

 
(b) The term "Project Area" means the area within which are the specified Contract limits of 

the Improvements contemplated to be constructed in whole or in part under this contract. 
 

(c) The term "Engineer" means LJA Engineering, Inc. , Engineer in charge, serving the 
Owner with architectural or engineering services, his successor, or any other person or 
persons, employed by the Owner for the purpose of directing or having in charge the work 
embraced in this Contract. 
 

(d) The term "Contract Documents" means and shall include the following: Invitation to Bid, 
, Signed Copy of Bid, General Conditions, Special Provisions For Construction, 
Acknowledgement and Certification Regarding Debarment, Non-Collusion Affidavit, 
Vendor Qualification Packet, Payment and Performance Bonds, Contract Award, 
Addenda (if any), Technical Specifications, and Drawings (as listed in the Schedule of 
Drawings).  

 
(e) The term “Substantially Complete” shall mean that the work is fully completed with the 

exception of minor miscellaneous work and adjustments. 
 

3. Supervision By Contractor 

 
(a) Except where the Contractor is an individual and gives his personal supervision to the 

work, the Contractor shall provide a competent superintendent, satisfactory to the Local 
Public Agency and the Engineer, on the work at all times during working hours with full 
authority to act for him. The Contractor shall also provide an adequate staff for the proper 
coordination and expediting of his work. 
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(b) The Contractor shall lay out his own work and he shall be responsible for all work 
executed by him under the Contract. He shall verify all figures and elevations before 
proceeding with the work and will be held responsible for any error resulting from his 
failure to do so. 

 

4. Subcontracts  

 
(a) The Contractor shall not execute an agreement with any subcontractor or permit any 

subcontractor to perform any work included in this contract until he has verified the 
subcontractor as eligible to participate in federally funded contracts.  

 
(b) No proposed subcontractor shall be disapproved by the city/county except for cause. 
(c) The Contractor shall be as fully responsible to the city/county for the acts and omissions 

of his subcontractors, and of persons either directly or indirectly employed by them. 
(d) The Contractor shall cause appropriate provisions to be inserted in all subcontracts 

relative to the work and required compliance by each subcontractor with the applicable 
provisions of the Contract.  
 

(e) Nothing contained in the Contract shall create any contractual relation between any 
subcontractor and the Owner. 

 

5. Fitting and Coordination of Work 

 
The Contractor shall be responsible for the proper fitting of all work and for the coordination 
of the operations of all trades, subcontractors, or material suppliers engaged upon this 
Contract.  

 

6. Payments to Contractor 

 
(a) Partial Payments 

 
1) The Contractor shall prepare his requisition for partial payment as of the last day of the 

month and submit it, with the required number of copies, to the Engineer for his approval. 
The amount of the payment due the Contractor shall be determined by adding to the total 
value of work completed to date, the value of materials properly stored on the site and 
deducting (1) Five percent (5%) of the total amount, to be retained until final payment 
and (2) the amount of all previous payments. The total value of work completed to date 
shall be based on the estimated quantities of work completed and on the unit prices 
contained in the agreement.  The value of materials properly stored on the site shall be 
based upon the estimated quantities of such materials and the invoice prices. Copies of all 
invoices shall be available for inspection of the Engineer. 
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2) Monthly or partial payments made by the Owner to the Contractor are moneys advanced 
for the purpose of assisting the contractor to expedite the work of construction. The 
Contractor shall be responsible for the care and protection of all materials and work upon 
which payments have been made until final acceptance of such work and materials by the 
Owner.  Such payments shall not constitute a waiver of the right of the Owner to require 
the fulfillment of all terms of the Contract and the delivery of all improvements embraced 
in this Contract complete and satisfactory to the Owner in all details. 

 
(b) Final Payment 

 
1) After final inspection and acceptance by the Owner of all work under the Contract, the 

Contractor shall prepare his requisition for final payment which shall be based upon the 
careful inspection of each item of work at the applicable unit prices stipulated in the 
Agreement. The total amount of the final payment due the Contractor under this contract 
shall be the amount computed as described above less all previous payments. 

 
2) The Owner before paying the final estimate, shall require the Contractor to furnish 

releases or receipts from all subcontractors having performed any work and all persons 
having supplied materials, equipment (installed on the Project) and services to the 
Contractor, if the Owner deems it necessary in order to protect its interest. The Owner 
may, if it deems such action advisable, make payment in part or in full to the Contractor 
without requiring the furnishing of such releases or receipts and any payments made shall 
in no way impair the obligations of any surety or sureties furnished under this Contract. 

 
3) Any amount due the Owner under Liquidated Damages shall be deducted from the final 

payment due the contractor. 
 

(c) Payments Subject to Submission of Certificates 
 

Each payment to the Contractor by the Owner shall be made subject to submission by the 
Contractor of all written certifications required of him and his subcontractors. 

(d) Withholding Payments 
 

The Owner may withhold from any payment due the Contractor whatever is deemed 
necessary to protect the Owner, and if so elects, may also withhold any amounts due from 
the Contractor to any subcontractors or material dealers, for work performed or material 
furnished by them. The foregoing provisions shall be construed solely for the benefit of 
the Owner and will not require the Owner to determine or adjust any claims or disputes 
between the Contractor and his subcontractors or material dealers, or to withhold any 
moneys for their protection unless the Owner elects to do so. The failure or refusal of the 
Owner to withhold any moneys from the Contractor shall in no way impair the 
obligations of any surety or sureties under any bond or bonds furnished under this 
Contract. 
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7. Changes in the Work 

 
(a) The Owner may make changes in the scope of work required to be performed by the 

Contractor under the Contract without relieving or releasing the Contractor from any of 
his obligations under the Contract or any guarantee given by him pursuant to the Contract 
provisions, and without affecting the validity of the guaranty bonds, and without relieving 
or releasing the surety or sureties of said bonds. All such work shall be executed under 
the terms of the original Contract unless it is expressly provided otherwise.  

 
(b) Except for the purpose of affording protection against any emergency endangering health, 

life, limb or property, the Contractor shall make no change in the materials used or in the 
specified manner of constructing and/or installing the improvements or supply additional 
labor, services or materials beyond that actually required for the execution of the 
Contract, unless in pursuance of a  written order from the Owner authorizing the 
Contractor to proceed with the change. No claim for an adjustment of the Contract Price 
will be valid unless so ordered. 
 

(c) If applicable unit prices are contained in the Agreement, the Owner may order the 
Contractor to proceed with desired unit prices specified in the Contract; provided that in 
case of a unit price contract the net value of all changes does not increase the original 
total amount of the agreement by more than twenty-five percent (25%) or decrease the 
original the total amount by eighteen percent (18%). 

 
(d) Each change order shall include in its final form: 

 
1) A detailed description of the change in the work. 

 
2) The Contractor's proposal (if any) or a confirmed copy thereof. 

 

3) A definite statement as to the resulting change in the contract price and/or time. 
 

4) The statement that all work involved in the change shall be performed in 
accordance with contract requirements except as modified by the change order. 
 

5) The procedures as outlined in this Section for a unit price contract also apply in 
any lump sum contract. 
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8. Estimated Quantities 

 

This Contract, including the specifications, plans and estimates, is intended to show clearly 
all the work to be done and material to be furnished hereunder.  The estimated quantities of 
the various classes of work to be done and material to be furnished under this contract are 
approximate and are to be used as a basis for estimating the probable cost of the work and for 
comparing the proposals offered for the work.  It is understood and agreed that the actual 
amount of work to be done and material to be furnished under this contract may differ 
somewhat from these estimates, and that the basis for payment under this contract shall be the 
plan quantity or actual amount of such work done whichever is specified.  It is further 
understood that the County does not guarantee any minimum amount of work under this 
Contract.   
 
Contractor agrees that it will make no claim for damages, anticipated profits or otherwise on 
account of any differences which may be found between the quantities of work actually done, 
the material actually furnished under this Contract and the estimated quantities contemplated 
and contained in the proposals. 

 

9. Claims for Extra Cost 

 

(a) If the Contractor claims that any instructions by Drawings or otherwise involve extra cost 
or extension of time, he shall, within ten days after the receipt of such instructions, and in 
any event before proceeding to execute the work, submit his protest thereto in writing to 
the Owner, stating clearly and in detail the basis of his objections. No such claim will be 
considered unless so made. 
 

(b) Claims for additional compensation for extra work, due to alleged errors in ground 
elevations, contour lines, or bench marks, will not be recognized unless accompanied by 
certified survey data, made prior to the time the original ground was disturbed, clearly 
showing that errors exist which resulted, or would result, in handling more material, or 
performing more work, than would be reasonably estimated from the Drawings and maps 
issued. 
 

(c) Any discrepancies which may be discovered between actual conditions and those 
represented by the Drawings and maps shall be reported at once to the Owner and work 
shall not proceed except at the Contractor's risk, until written instructions have been 
received by him from the Owner. 
 

(d) If, on the basis of the available evidence, the Owner determines that an adjustment of the 
 Contract Price and/or time is justifiable, a change order shall be executed. 
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10. Time 

 
The Contractor is advised that time for completion will consist of the number of calendar 
days set out in the Contract Award.  The time for completion will begin to run on the day 
after the issuance of a notice to proceed by the County.  The Contractor is required to start 
work no later than ten (10) working days after the issuance of the written notice to proceed.  
Failure to timely commence operations may be deemed by the County to be a default.  The 
Contractor will complete the work at that site within the time period specified.  If there is 
more than one site listed on the notice to proceed, work for all sites must be completed not 
later than is specified for each site. 

 

11. Termination, Delays, and Liquidated Damages 

 
(a) Right of the Owner to Terminate Contract. 

 
In the event that any of the provisions of this contract are violated by the Contractor, or by 
any of his subcontractors, the Owner may serve written notice upon the Contractor and 
the Surety of its intention to terminate the contract. The notices shall contain the reasons 
for such intention to terminate the contract, and unless such violation or delay shall cease 
and satisfactory arrangement of correction be made within ten days, the contract shall, 
upon the expiration of said ten (10) days, cease and terminate. In the event of any such 
termination, the Owner shall immediately serve notice thereof upon the Surety and the 
Contractor. The Surety shall have the right to take over and perform the contract. 
Provided, however, that if the Surety does not commence performance thereof within ten 
(10) days from the date of the mailing to such Surety of notice of termination, the Owner 
may take over the work and complete the project by bid/contract or by force account at 
the expense of the Contractor and his Surety shall be liable to the Owner for any excess 
cost incurred. In such event the Owner may take possession of and utilize in completing 
the work, such materials, appliances, and plant as may be on the site of the work and 
necessary therefore. 
 

(b) Liquidated Damages for Delays. 
Contractor agrees that time is of the essence of this contract and that for each day of a 
delay of a day beyond the number of working days or calendar days herein agreed upon 
the completion of the work herein specified and contracted for (after due allowance for 
such extension of time as is provided for under Extension of Time hereinabove) County 
may withhold permanently from Contractor's total compensation the sum of $500.00 for 
each calendar day of delay, until the work is completed, as liquidated damages for such 
delay.  The Contractor and his sureties shall be liable to the Owner for the amount 
thereof. 
 

(c) Excusable Delays. 
 

1) The right of the Contractor to proceed shall not be terminated nor shall the 
Contractor be charged with liquidated damages for any delays in the completion of the 
work due to: 
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a. Any acts of the Government, including controls or restrictions upon or 
requisitioning of materials, equipment, tools, or labor by reason of war, national 
defense, or any other national emergency; 

 
b. Any acts of the Owner; 

 
c. Causes not reasonably foreseeable by the parties to this Contract at the time of the 

execution of the Contract which are 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 another Contractor in the performance of some other 
contract with the Owner, fires, floods, epidemics, quarantine, restrictions, strikes, 
freight embargoes, and weather of unusual severity such as hurricanes, tornadoes, 
cyclones and other extreme weather conditions. 

 
2) Provided, however, that the Contractor promptly notifies the Owner within ten 

(10) days in writing of the cause of the delay. Upon receipt of such notification, the 
Owner shall ascertain the facts and the cause and extent of delay. If, upon the basis of 
the facts and the terms of this contract, the delay is properly excusable, the Owner 
shall extend the time for completing the work for a period of time commensurate with 
the period of excusable delay. 

 

12. Assignment or Novation 

 
The Contractor shall not assign or transfer, whether by an assignment or novation, any of its 
rights, duties, benefits, obligations, liabilities, or responsibilities under this Contract without 
the written consent of the Owner; provided, however, that assignments to banks or other 
financial institutions may be made without the consent of the Owner. No assignment or 
novation of this Contract shall be valid unless the assignment or novation expressly provides 
that the assignment of any of the Contractor's rights or benefits under the Contract is subject 
to a prior lien for labor performed, services rendered, and materials, tools, and equipment 
supplied for the performance of the work under this Contract in favor of all persons, firms, or 
corporations rendering such labor or services or supplying such materials, tools, or 
equipment.  

 

13. Disputes 

 
(a) All disputes arising under this Contract or its interpretation except those disputes covered 

by FEDERAL LABOR STANDARDS PROVISIONS whether involving law or fact or 
both, or extra work, and all claims for alleged breach of contract shall, within ten (10) 
days of commencement of the dispute, be presented by the Contractor to the Owner for 
decision. Any claim not presented within the time limit specified in this paragraph shall 
be deemed to have been waived, except that if the claim is of a continuing character and 
notice of the claim is not given within ten (10) days of its commencement, the claim will 
be considered only for a period commencing ten (10) days prior to the receipt of the 
Owner. 
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(b) The Contractor shall submit in detail his claim and his proof thereof. 
 

(c) If the Contractor does not agree with any decision of the Owner, he shall in no case allow 
the dispute to delay the work but shall notify the Owner promptly that he is proceeding 
with the work under protest. 

 

14. Technical Specifications and Drawings 

 
Anything mentioned in the Technical Specifications and not shown on the Drawings, or vice 
versa, shall be of like effect as if shown on or mentioned in both. In case of difference 
between Drawings and Technical Specifications, the Technical Specifications shall govern. In 
case of any discrepancy in Drawings, or Technical Specifications, the matter shall be 
immediately submitted to the Owner, without whose decision, said discrepancy shall not be 
adjusted by the Contractor, save only at his own risk and expense.  
 
 

15. Shop Drawings 

 
(a) All required shop drawings, machinery details, layout drawings, etc. shall be submitted to 

the Engineer in copies for approval sufficiently in advance of requirements to afford ample 
time for checking, including time for correcting, resubmitting and rechecking if necessary. 
The Contractor may proceed, only at his own risk, with manufacture or installation of any 
equipment or work covered by said shop drawings, etc. until they are approved and no 
claim, by the Contractor, for extension of the contract time shall be granted by reason of 
his failure in this respect. 
 

(b) Any drawings submitted without the Contractor's stamp of approval will not be 
considered and will be returned to him for proper resubmission. If any drawings show 
variations from the requirements of the Contract because of standard shop practice or 
other reason, the Contractor shall make specific mention of such variation in his letter of 
transmittal in order that, if acceptable, suitable action may be taken for proper adjustment 
of contract price and/or time, otherwise the Contractor will not be relieved of the 
responsibility for executing the work in accordance with the Contract even though the 
drawings have been approved. 
 

(c) If a shop drawing is in accordance with the contract or involves only a minor adjustment 
in the interest of the owner not involving a change in contract price or time; the engineer 
may approve the drawing. The approval shall not relieve the Contractor from his 
responsibility for adherence to the contract or for any error in the drawing.  
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16. Requests for Supplementary Information 

 
It shall be the responsibility of the Contractor to make timely requests of the Owner for any 
additional information not already in his possession which should be furnished by the Owner 
under the terms of this Contract, and which he will require in the planning and execution of 
the work. Such requests may be submitted from time to time as the need approaches, but each 
shall be filed in ample time to permit appropriate action to be taken by all parties involved so 
as to avoid delay. Each request shall be in writing, and list the various items and the latest 
date by which each will be required by the Contractor. The first list shall be submitted within 
two weeks after Contract award and shall be as complete as possible at that time. The 
Contractor shall, if requested, furnish promptly any assistance and information the Engineer 
may require in responding to these requests of the Contractor. The Contractor shall be fully 
responsible for any delay in his work or to others arising from his failure to comply fully with 
the provision of this section.  

 

17. Materials and Workmanship 

 
(a) Unless otherwise specifically provided for in the technical specifications, all 

workmanship, equipment, materials and articles incorporated in the work shall be new 
and the best grade of the respective kinds for the purpose. Where equipment, materials, 
articles or workmanship are referred to in the technical specifications as "equal to" any 
particular standard, the Engineer shall decide the question of equality. 
 

(b) The Contractor shall furnish to the Owner for approval the manufacturer's detailed 
specifications for all machinery, mechanical and other special equipment, which he 
contemplates installing together with full information as to type, performance 
characteristics, and all other pertinent information as required, and shall likewise submit 
for approval full information concerning all other materials or articles which he proposes 
to incorporate. 
 

(c) Machinery, mechanical and other equipment, materials or articles installed or used 
without such prior approval shall be at the risk of subsequent rejection.  
 

(d) Materials specified by reference to the number or symbol of a specific standard, shall 
comply with requirements in the latest revision thereof and any amendment or supplement 
thereto in effect on the date of the Invitation for Bids, except as limited to type, class or 
grade, or modified in the technical specifications shall have full force and effect as though 
printed therein.  
 

(e) The Owner may require the Contractor to dismiss from the work such employee or 
employees as the Owner or the Engineer may deem incompetent, or careless, or 
insubordinate. 
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18. Samples, Certificates and Tests 

 

(a) The Contractor shall submit all material or equipment samples, certificates, affidavits, 

etc., as called for in the contract documents or required by the Engineer, promptly after 

award of the contract and acceptance of the Contractor's bond. No such material or 

equipment shall be manufactured or delivered to the site, except at the Contractor's own 

risk, until the required samples or certificates have been approved in writing by the 

Engineer. Any delay in the work caused by late or improper submission of samples or 

certificates for approval shall not be considered just cause for an extension of the contract 

time. 

 

(b) Each sample submitted by the Contractor shall carry a label giving the name of the 

Contractor, the project for which it is intended, and the name of the producer. The 

accompanying certificate or letter from the Contractor shall state that the sample complies 

with contract requirements, shall give the name and brand of the product, its place of 

origin, the name and address of the producer and all specifications or other detailed 

information which will assist the Engineer in making a prompt decision regarding the 

acceptability of the sample. It shall also include the statement that all materials or 

equipment furnished for use in the project will comply with the samples and/or certified 

statements.  

 

(c) Approval of any materials shall be general only and shall not constitute a waiver of the 

Owner's right to demand full compliance with Contract requirements. After actual 

deliveries, the Engineer will have such check tests made as he deems necessary in each 

instance and may reject materials and equipment and accessories for cause, even though 

such materials and articles have been given general approval. If materials, equipment or 

accessories which fail to meet check tests have been incorporated in the work, the 

Engineer will have the right to cause their removal and replacement by proper materials 

or to demand and secure such reparation by the Contractor as is equitable. 

 

(d) Except as otherwise specifically stated in the Contract, the costs of sampling and testing 

will be divided as follows: 

 

1) The Contractor shall furnish without extra cost, including packing and delivery 

charges, all samples required for testing purposes, except those samples taken on the 

project by the Engineer; 

 

2) The Contractor shall assume all costs of re-testing materials which fail to meet 

contract requirements; 

 

3) The Contractor shall assume all costs of testing materials offered in substitution 

for those found deficient; 

 

4) The Owner will pay all other expenses. 
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19. Permits and Codes 

 
(a) The Contractor shall give all notices required by and comply with all applicable laws, 

ordinances, and codes of the Local Government. All construction work and/or utility 
installations shall comply with all applicable ordinances, and codes including all written 
waivers. Before installing any work, the Contractor shall examine the drawings and 
technical specifications for compliance with applicable ordinances and codes and shall 
immediately report any discrepancy to the Owner. Where the requirements of the 
drawings and technical specifications fail to comply with such applicable ordinances or 
codes, the Owner will adjust the Contract by Change Order to conform to such ordinances 
or codes (unless waivers in writing covering the difference have been granted by the 
governing body or department) and make appropriate adjustment in the Contract Price or 
stipulated unit prices. 

 
(b) Should the Contractor fail to observe the foregoing provisions and proceed with the 

construction and/or install any utility at variance with any applicable ordinance or code, 
including any written waivers (notwithstanding the fact that such installation is in 
compliance with the drawings and technical specifications), the Contractor shall remove 
such work without cost to the Owner. 

 
(c) The Contractor shall at his own expense, secure and pay for all permits for street 

pavement, sidewalks, shed, removal of abandoned water taps, sealing of house connection 
drains, pavement cuts, buildings, electrical, plumbing, water, gas and sewer permits 
required by the local regulatory body or any of its agencies. 

 
(d) The Contractor shall comply with applicable local laws and ordinances governing the 

disposal of surplus excavation, materials, debris and rubbish on or off the Project Area 
and commit no trespass on any public or private property in any operation due to or 
connected with the Improvements contained in this Contract. 

 
(e) The Contractor will be required to make arrangements for and pay the water. electrical 

power, or any other utilities required during construction. 
 

(f) During construction of this project, the Contractor shall use every means possible to 
control the amount of dust created by construction. Prior to the close of a day's work, the 
Contractor, if directed by the Owner, shall moisten the bank and surrounding area to 
prevent a dusty condition. 

 

20. Care of Work 

 
(a) The Contractor shall be responsible for all damages to person or property that occur as a 

result of his fault or negligence in connection with the prosecution of the work and shall 
be responsible for the proper care and protection of all materials delivered and work 
performed until completion and final acceptance. 
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(b) The Contractor shall provide sufficient competent watchmen, both day and night, 
including Saturdays, Sundays, and holidays, from the time the work is commenced until 
final completion and acceptance. 

 
(c) In an emergency affecting the safety of life, limb or property, including adjoining 

property, the Contractor, without special instructions or authorization from the Owner is 
authorized to act at his discretion to prevent such threatened loss or injury, and he shall so 
act. He shall likewise act if instructed to do so by the Owner.  

 
(d) The Contractor shall avoid damage as a result of his operations to existing sidewalks, 

streets, curbs, pavements, utilities (except those which are to be replaced or removed), 
adjoining property, etc., and he shall at his own expense completely repair any damage 
thereto caused by his operations. 
 

(e) The Contractor shall shore up, brace, underpin, secure, and protect as maybe necessary, 
all foundations and other parts of existing structures adjacent to, adjoining, and in the 
vicinity of the site, which may be in any way affected by the excavations or other 
operations connected with the construction of the improvements included in this 
Contract. The Contractor shall be responsible for the giving of any and all required 
notices to any adjoining or adjacent property owner or other party before the 
commencement of any work. The Contractor shall indemnify and save harmless the 
Owner from any damages on account of settlements or the loss of lateral support of 
adjoining property and from all loss or expense and all damages for which the Owner may 
become liable in consequence of such injury or damage to adjoining and adjacent 
structures and their premises. 

 

21. Accident Prevention 

 
(a) No laborer or mechanic employed in the performance of this Contract shall be required to 

work in surroundings or under working conditions which are unsanitary, hazardous, or 
dangerous to his health or safety as determined under construction safety and health 
standards promulgated by the Secretary of Labor. 

 
(b) The Contractor shall exercise proper precaution at all times for the protection of persons 

and property and shall be responsible for all damages to persons or property, either on or 
off the site, which occur as a result of his prosecution of the work. 
 

(c) The Contractor shall maintain an accurate record of all cases of death, occupational 
disease, or injury requiring medical attention or causing loss of time from work, arising 
out of and in the course of employment on work under the Contract. The Contractor shall 
promptly furnish the Owner with reports concerning these matters. 
 

(d) The Contractor shall indemnify and save harmless the Owner from any claims for 
damages resulting from property damage, personal injury and/or death suffered or alleged 
to have been suffered by any person as a result of any work conducted under this contract. 
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(e) The Contractor shall provide trench safety for all excavations more than five feet deep 
prior to excavation. All OSHA Standards for trench safety must be adhered to by the 
Contractor. 

 
(f) The contractor shall at all times conduct his work in such a manner as to insure the least 

possible inconvenience to vehicular and pedestrian traffic. At the close of the work each 
day, all streets where possible in the opinion of the Owner, shall be opened to the public 
in order that persons living in the area may have access to their homes or businesses by 
the use of the streets. Barricades, warning signs, and necessary lighting shall be provided 
to the satisfaction of the Owner at the expense of the Contractor. 

 

22. Sanitary Facilities 

 

The Contractor shall furnish, install and maintain ample sanitary facilities for the workmen. 
As the needs arise, a sufficient number of enclosed temporary toilets shall be conveniently 
placed as required. Drinking water shall be provided from an approved source, so piped or 
transported as to keep it safe and fresh and served from single service containers or 
satisfactory types of sanitary drinking stands or fountains. All such facilities and services 
shall be furnished in strict accordance with existing and governing health regulations.  

 

23. Use of Premises 

 
(a) The Contractor shall confine his equipment, storage of materials, and construction 

operations to the contract limits as shown on the drawings and as prescribed by 
ordinances or permits, or as may be desired by the Owner, and shall not unreasonably 
encumber the site or public rights of way with his materials and construction equipment. 
 

(b) The Contractor shall comply with all reasonable instructions of the Owner and all 
existing state and local regulations regarding signs, advertising, traffic, fires, explosives, 
danger signals, and barricades. 
 

24. Removal of Debris, Cleaning, Etc.  

 
The Contractor shall, periodically or as directed during the progress of the work, remove and 
legally dispose of all surplus excavated material and debris, and keep the Project Area and 
public rights of way reasonably clear. Upon completion of the work, he shall remove all 
temporary construction facilities, debris and unused materials provided for work, and put the 
whole site of the work and public rights of way in a neat and clean condition.  
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25. Inspection 

 
(a) All materials and workmanship shall be subject to inspection, examination, or test by the 

Owner and Engineer at any and all times during manufacture or construction and at any 
and all places where such manufacture or construction occurs. The Owner shall have the 
right to reject defective material and workmanship or require its correction. Unacceptable 
workmanship shall be satisfactorily corrected. Rejected material shall be promptly 
segregated and removed from the Project Area and replaced with material of specified 
quality without charge. If the Contractor fails to proceed at once with the correction of 
rejected workmanship or defective material, the Owner may by contract or otherwise have 
the defects remedied or rejected materials removed from the Project Area and charge the 
cost of the same against any Monies which may be due the Contractor, without prejudice 
to any other rights or remedies of the Owner. 
 

(b) The Contractor shall furnish promptly all materials reasonably necessary for any tests 
which may be required. All tests by the Owner will be performed in such manner as not to 
delay the work unnecessarily and will be made in accordance with the provisions of the 
technical specifications. 

 
(c) The Contractor shall notify the Owner sufficiently in advance of back filling or 

concealing any facilities to permit proper inspection. If any facilities are concealed 
without approval or consent of the Owner, the Contractor shall uncover for inspection and 
recover such facilities at his own expense, when so requested by the Owner. 
 

(d) Should it be considered necessary or advisable by the Owner at any time before final 
acceptance of the entire work to make an examination of work already completed by 
uncovering the same, the Contractor shall on request promptly furnish all necessary 
facilities, labor, and material. If such work is found to be defective in any important or 
essential respect, due to fault of the Contractor or his subcontractors, the Contractor shall 
defray all the expenses of such examination and of satisfactory reconstruction. If, 
however, such work is found to meet the requirements of the Contract, the actual cost of 
labor and material necessarily involved in the examination and replacement, shall be 
allowed the Contractor and he shall, in addition, if completion of the work of the entire 
Contract has been delayed thereby, be granted a suitable extension of time on account of 
the additional work involved. 

 
(e) Inspection of materials and appurtenances to be incorporated in the improvements 

included in this Contract may be made at the place of production, manufacture or 
shipment, whenever the quantity justifies it, and such inspection and acceptance, unless 
otherwise stated in the technical specifications, shall be final, except as regards (1) latent 
defects, (2) departures from specific requirements of the Contract, (3) damage or loss in 
transit, or (4) fraud or such gross mistakes as amount to fraud. Subject to the 
requirements contained in the preceding sentence, the inspection of materials as a whole 
or in part will be made at the Project Site. 
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(f) Neither inspection, testing, approval nor acceptance of the work in whole or in part, by 
the Owner or its agents shall relieve the Contractor or his sureties of full responsibility for 
materials furnished or work performed not in strict accordance with the Contract.  

 

26. Review by Owner 

 
The Owner and its authorized representatives and agents shall have access to and be 
permitted to observe and review all work, materials, equipment, payrolls, personnel records, 
employment conditions, material invoices, and other relevant data and records pertaining to 
this Contract, provided, however that all instructions and approval with respect to the work 
will be given to the Contractor only by the Owner through its authorized representatives or 
agents.  

 

27. Final Inspection  

 
When the Improvements included in this Contract are substantially completed, the Contractor 
shall notify the Owner in writing that the work will be ready for final inspection on a definite 
date which shall be stated in the notice. The Owner will make the arrangements necessary to 
have final inspection commenced on the date stated in the notice, or as soon thereafter as is 
practicable.  
 

28. Deduction for Uncorrected Work  

 
If the Owner deems it not expedient to require the Contractor to correct work not done in 
accordance with the Contract Documents, an equitable deduction from the Contract Price will 
be made by agreement between the Contractor and the Owner and subject to settlement, in 
case of dispute, as herein provided.  

 

29. Warranty of Title 

 
No material, supplies, or equipment to be installed or furnished under this Contract shall be 
purchased subject to any chattel mortgage or under a conditional sale, lease-purchase or other 
agreement by which an interest is retained by the seller or supplier. The Contractor shall 
warrant good title to all materials, supplies, and equipment installed or incorporated in the 
work and upon completion of all work, shall deliver the same together with all improvements 
and appurtenances constructed or placed by him to the Owner free from any claims, liens, or 
charges. Neither the Contractor nor any person, firm, or corporation furnishing any material 
or labor for any work covered by this Contract shall have any right to a lien upon any 
improvement or appurtenance. Nothing contained in this paragraph, however, shall defeat or 
impair the right of persons furnishing materials or labor to recover under any law permitting 
such persons to look to funds due the Contractor in the hands of the Owner. The provisions 
of this paragraph shall be inserted in all subcontracts and material contracts and notice of its 
provisions shall be given to all persons furnishing materials for the work when no formal 
contract is entered into for such materials.  
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30. Warranty of Workmanship and Materials 

 
Neither the final certificate of payment nor any provision in the Contract nor partial or entire 
use of the improvements included in this Contract by the Owner or the public shall constitute 
an acceptance of work not done in accordance with the Contract or relieve the Contractor of 
liability in respect to any express warranties or responsibility for faulty materials or 
workmanship. The Contractor shall promptly remedy any defects in the work and pay for any 
damage to other work resulting therefrom which shall appear within a period of 12 months 
from the date of final acceptance of the work.  

 

31. Job Offices 

 
(a) The Contractor and his subcontractors may maintain such office and storage facilities on 

the site as are necessary for the proper conduct of the work. These shall be located so as 
to cause no interference to any work to be performed on the site. The Owner shall be 
consulted with regard to locations. 
 

(b) Upon completion of the improvements, or as directed by the Owner, the Contractors shall 
remove all such temporary structures and facilities from the site, and leave the site of the 
work in the condition required by the contract. 
 

32. Partial Use of Site Improvements 

 
The Owner may give notice to the Contractor and place in use those sections of the 
improvements which have been completed, inspected and can be accepted as complying with 
the technical specifications and if in its opinion, each such section is reasonably safe, fit, and 
convenient for the use and accommodation for which it was intended, provided:  

 
(a) The use of such sections of the Improvements shall in no way impede the 

completion of the remainder of the work by the Contractor. 
 

(b) The Contractor shall not be responsible for any damages or maintenance costs due 
directly to the use of such sections. 

 
(c) The period of guarantee stipulated in the Section 29 hereof shall not begin to run 

until the date of the final acceptance of all work which the Contractor is required to 
construct under this Contract. 

 

33. Contract Period 

 
The work to be performed under this contract shall commence within the time stipulated by 
the Owner in the Notice to Proceed, and shall be fully completed within Two Hundred 
Seventy (270) calendar days thereafter.  
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34. Keeping Of Plans And Specifications Accessible 

 
The Contractor shall keep one (1) copy of all Plans and Specifications constantly accessible 
at the work site and available for inspection at all times. 
 

35. Utilities 

 
Contractor shall be responsible for any charges which may be made by any city or utility 
companies for the work to be performed by Contractor. 
 

36. Parking 

 
Contractor shall be responsible for the expense of parking the Contractor's vehicle(s) in a 
legal manner and at no expense or inconvenience to the County. 

 

37. Fire And Safety 

 
Contractor is completely responsible for fire protection at the job site as well as the safety of 
its own employees as well as those entering onto the job site. 

 

38. Contractor's Buildings 

 
The building of structures for housing men, or the erection of tents or other forms of 
protection will be permitted only at such places as the County shall permit, and the sanitary 
conditions of the grounds in or about such structures shall at all times be maintained in the 
manner satisfactory to the County. 
 

39. Worksite Security 

 
Contractor shall maintain the security of the worksite.  
 
Contractor shall provide adequate protection to persons on the worksite, adjacent properties, 
and utilities as is necessary to keep each free of damage or injury.  Contractor shall furnish all 
barricades, warning lights and other safety devices necessary for the safety and protection of 
the public and shall remove them upon completion of the work performed on those premises 
under the terms of this contract. 
 
Contractor will have complete control over the work site and shall be fully responsible for 
any loss of or damage to any County property from any cause and will reimburse County in 
the event of any loss or damage to County's property from any cause. 
Contractor shall take proper means to protect adjacent or adjoining properties which might be 
injured or seriously affected by construction undertaken under this Agreement from any 
damage or injury by reason of said process of construction.  Contractor shall be liable for any 
and all claims for such damage on account of its failure to fully protect all adjoining 
properties. 
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40. Final Grading 

 
If grading is required, when work is complete, Contractor shall grade the site to fill in holes 
and make a presentable appearance without disturbing trees and add fill dirt if needed.  
Contractor may not leave voids in the grading and compaction of the property. The land shall 
have a smooth appearance without concrete, bricks, building materials, and other debris on 
the surface. 
 

41. Changes And Alterations 

 
Contractor further agrees that County may make such changes and alterations as County may 
see fit, in the line, grade, form dimensions, plans or materials for the work herein 
contemplated, or any part thereof, either before or after the beginning of the contract 
construction, without affecting the validity of this Contract and the accompanying bonds. 
 
If such changes or alterations diminish the quantity of the work to be done, they shall not 
constitute the basis for a claim for damages, or anticipated profits on the work that may be 
dispensed with.  If they increase the amount of the work, and the increased work can fairly be 
classified under the specifications, such increase shall be paid for according to the quantity 
actually done and at the unit price established for such work under this contract; otherwise 
such additional work shall be paid for as provided under the paragraph entitled "EXTRA 
WORK".  In case the County shall make such changes or alterations as shall make useless 
any work already done or material already furnished or used in said work, then County shall 
recompense Contractor for any material or labor so used, and for any actual loss occasioned 
by such change due to actual expenses incurred in preparation for the work as originally 
planned. 
 

42. Extra Work 

 
The term "Extra Work" as used in this contract shall be understood to mean and include all 
work that may be required by the County to be done by Contractor to accomplish any change, 
alteration or addition to the work shown in the plans and specifications.  
 
It is agreed that Contractor shall perform all Extra Work under the direction of the County 
when presented with a Written Work Order signed by the County.  It is also agreed that the 
compensation to be paid Contractor for performing said Extra Work shall be determined by 
one or more of the following methods: 
 
 Method (a)  -  By agreed unit prices; or  
 Method (b)  -  By agreed lump sum:  or 
 Method (c)  -  If Neither Method (a) nor Method (b) can be agreed upon before the Extra 
Work is commenced, then Contractor shall be paid the "Actual field cost" of the work plus 
fifteen (15) percent.  
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In the event said Extra Work be performed and paid for under Method (c), then the provisions 
of this paragraph shall apply and the "actual field cost" is hereby defined to include the cost 
of all workmen, such as foremen, timekeepers, merchants, and laborers, and materials, 
supplies, teams, trucks, rentals on machinery and equipment for time actually employed or 
used on such Extra Work plus actual transportation charges necessarily incurred, if the kind 
of equipment or machinery is not already on the job, together with all power, fuel, lubricants, 
water and similar operating expenses, also all necessary incidental expenses incurred directly 
on account of such Extra Work including Social Security, Old Age Benefits and other payroll 
taxes, and a ratable proportion of premiums on Construction and Maintenance Bonds, Public 
Liability and Property Damage and Workmen's Compensation, and all other insurance as may 
be required by any law or ordinance.  The County may direct the form in which accounts of 
the "actual field cost" shall be kept and may also specify in writing, before the work 
commences, the method of doing the work and the type and kind of machinery and 
equipment to be used, otherwise these matters shall be determined by Contractor.  Unless 
otherwise agreed upon, the prices for the use of machinery and equipment shall be 
determined by using the one hundred (100) percent of the actual hourly or daily rate (for the 
time used plus time in moving to and from Job) of the latest schedule of Equipment 
Ownership Expense adopted by the Association General Contractors of America.  Where 
practicable the terms and prices for the use of Machinery and Equipment shall be 
incorporated in the Written Extra Work Order.  The fifteen (15) percent of the "Actual Field 
Cost" to be paid Contractor shall cover and compensate him for his profit, overhead, general 
superintendence and field office expense, and all other elements of cost and expense not 
embraced within the 'actual field cost" as herein defined, save that where the Contractor's 
Camp or Field Office must be maintained primarily on account of such extra work, then the 
cost to maintain and operate same shall be included in the "actual field cost". 
 
No claim for extra work of any kind will be allowed unless ordered in writing by the County. 
 In case any orders or instructions, either oral or written appear to Contractor to involve extra 
work for which he should receive compensation, it shall make written request to the County 
for written order authorizing Extra Work.  Should a difference of opinion arise as to what 
does or does not constitute extra work, or as to the payment therefor, and the County insists 
upon its performance, Contractor shall proceed with the work after making written order and 
shall keep an accurate account of the "actual field cost" thereof, as provided under Method (c) 
and by this action Contractor will thereby preserve the right to submit the matter of payment 
to litigation. 
 

43. Salvage 

 
Any materials, equipment and fixtures specifically ordered to be salvaged under these 
specifications shall remain the property of County and will be delivered to the site designated 
by the County.  All other items shall be disposed of by Contractor in compliance with all 
applicable laws and regulations. 
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44. Compliance With Codes 

 
Contractor shall comply with all city, county, and state codes, laws, and ordinances in force at 
the time of award of contract and applicable to such work.  Contractor shall obtain, at 
Contractor's own expense such permits, certificates, and licenses as may be required in the 
performance of the specified work. 
 

45. Laws And Ordinances 

 
Contractor shall at all times observe and comply with all Federal, State and Local Laws, 
ordinances and regulations which in any manner effect the contract or the work, and shall 
indemnify and save harmless the County against any claim arising from the violation of any 
such laws and ordinances, whether by Contractor or its employees.    
 

46. Permits And Licenses 

 
Contractor shall be responsible for obtaining and furnishing all necessary permits and 
licenses, City, County, State or Federal as are required for the performance of this contract. 
 

47. Lines And Grades 

 
The Engineer will furnish points for horizontal and vertical control.  Any additional stakes 
required by the Contractor shall be set at his expense.  Whenever necessary, work shall be 
suspended to permit this work, but such suspension will be as brief as practicable and the 
Contractor shall be allowed no extra compensation therefor.  The Contractor shall give the 
Engineer ample notice of the time and place where control lines and bench marks will be 
needed.  All control stakes, marks, etc. shall be carefully preserved by the Contractor, and in 
case of careless destruction or removal by him or his employees, such control stakes, marks, 
etc. shall be replaced by the Engineer at the Contractor’s expense. 

 

48. Excess, Waste Material And Debris 

 
All excess material, waste material and debris shall become the property of the Contractor 
and shall be properly disposed of off-site.  No separate payment shall be made for same. 
 

49. Material Hauling 

 
Hauling of materials will not be paid for directly, but shall be considered as subsidiary work 
pertaining to the respective bid items.  Haul routes for full and empty loads shall be restricted 
to State Highways.  Hauling of equipment is also restricted to State Highways.   
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50. Abatement And Mitigation Of Excessive Or Unnecessary Construction Noise 

 

Throughout all phases of the construction of this project, including the moving, unloading, 

operating and handling of construction equipment prior to commencement of work, during 

the project and after the work is complete, the contractor shall make every reasonable effort 

to minimize the noise imposed upon the immediate neighborhood surrounding the area of 

construction.  Particular and special efforts shall be exercised by the Contractor to avoid the 

creation of unnecessary noise impacts on adjacent sensitive receptors in the placement of 

non-mobile equipment such as air compressors, generators, pumps, etc.  The placement of 

temporary parked mobile equipment with the engine running shall be such as to cause the 

least disruption of normal adjacent activities not associated with the work to be performed by 

the contractor. 

 

All equipment associated with the work shall be equipped with components designed by the 

manufacturer wholly or in part to suppress excessive noise and these components shall be 

maintained in their original operating condition considering normal depreciation. Noise-

attenuation devices installed by the manufacturer such as mufflers, engine covers, insulation, 

etc., shall not be removed nor rendered ineffectual nor be permitted  

to remain off the equipment while the equipment is in use. 

 

51. Working Hours 

 

Work shall not be commenced by the contractor before sunrise and shall be so conducted that 

all equipment is off the road and safely stored by sunset.  Specific permission shall be 

obtained by the contractor from the Engineer for work during those hours between 7:00 P.M. 

and 6:00 A.M. of the following day. 

 

52. Pipeline, Utility Locations And Contractor Responsibility 

 

An effort to determine all pipelines and utilities which may impact the project has been made. 

 All known pipelines and utilities have been approximately located and shown on the plans.  

The Contractor shall notify all utility and pipeline owners before beginning the work.  

Additional unknown utilities and pipelines may be found.  Adjustments of these utilities or 

pipelines shall be done by others at no expense to the contractor.  However, the Contractor 

shall cooperate and coordinate his work with the adjustment. 

 

The Contractor will anticipate this in making his bid.  The contractor will not be allowed 

claims for damages or delays for these adjustments should they be necessary.  However, 

additional time will be considered for the contract period. 

 

This action, however, shall in no way be interpreted as relieving the Contractor of his 

responsibilities under the terms of the contract as set out in the plans and specifications.  The 

Contractor shall repair any damage to the facilities caused by his operations at the 

Contractor’s expense and shall restore facilities to service in a timely manner. 
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53. Incidentals 

 
All items of work required under this contract not specifically called for in the proposal as 
pay items shall be considered incidental to the various bid items and no separate payment 
shall be made for same. 
 

54. Flagmen 

 
During certain phases of construction flagmen will be required to direct and control traffic.  
This work will not be paid for directly, but shall be considered incidental the various bid 
items and no separate payment shall be made for same. 
 

55. Field Office 

 
For this project the Contractor will not have to provide a field office. 
 

56. Wage  Rates: 

 
The attached schedule of wages per hour for this Contract follows. 
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 CONTRACT AWARD 

 
           CONTRACT FOR:  BEL ROAD EXTENSION AND LINEAR DETENTION DITCH  
                                      
 
THIS CONTRACT IS ENTERED INTO BETWEEN GALVESTON COUNTY AND THE 
CONTRACTOR NAMED BELOW PURSUANT TO SUBCHAPTER B, CHAPTER 271, 
TEXAS LOCAL GOVERNMENT CODE, AND THE REFERENCED INVITATION TO BID. 
 
Contract No:   18-1100   
 
Bid No:   B191024   
 
Contractor:      
 
The Specifications and Drawings are enumerated as follows: 
 
Standard Specifications: Standard Specifications For Construction And Maintenance  
  Of Highways, Streets And Bridges; adopted by the Texas 
  Department Of Transportation, 2014 
          LJA Specs: 1400, 1563, 2107, 2274, 2555, 2565, 15122 
  City of Houston Spec: 02336 
 
 
Special Items:   
 
 
 
 
DRAWINGS:  1 Thru 39   
ADDENDA:     
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Contract Award (continued) 
 
 
Invitation to Bid, General Provisions, Special Provisions, Bid Forms, Non-Collusion 
Affidavit, Vendor Qualification Packet, Debarment Form, Special Provisions for 
Construction, Bid Proposal, Affidavit and Surety Forms, Wage Rates, Specifications and 
Plans attached to this Contract Award are all made a part of this Contract and collectively 
evidence and constitute the entire contract.  Contractor shall furnish all materials, perform 
all of the work required to be done and do everything else required by these documents. 
 
Time of Completion:   The Contractor shall complete the work within 270 Calendar Days 
of the issuance of the notice to proceed.  The time set forth for completion of the work is 
an essential element of the Contract. 
 
The Contract Sum:  The County shall pay the Contractor for performance of the Contract, 
the sum of               
                       
Dollars and ___/100 ($     ), payments to be made as described 
herein. 
 
Performance Bond required: (x) yes  (  ) no 
Payment Bond required:      (x) yes  (  ) no 
 
This Contract is issued pursuant to award made by Commissioners' Court on                   , 
20     . 
 
EXECUTED this           day of                     , 20      . 
 
    COUNTY OF GALVESTON, TEXAS 
 
   BY:                                       
    MARK HENRY, County Judge  
ATTEST: 
 
                                 
DWIGHT SULLIVAN, County Clerk   
 
    CONTRACTOR 
             
 
   BY:        
        Signature - Title 
              
        Printed Name 
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CONTRACTOR’S AFFIDAVIT OF RELEASE OF LIEN 

 

 

 

 

 

State of: 

 

County of: 

 

The undersigned, hereby certifies that, to the best of his knowledge, information and belief, except as listed below, the 

Releases or Waivers of Lien attached hereto include the Contractor, all Subcontractors, all suppliers of materials and 

equipment, and all performers of Work, labor or services who have or may have liens against any property of the Owner 

arising in any manner out of the performance of the Contract referenced above. 

 

EXCEPTIONS:  (If none, write “None”.  If required by the Owner, the Contractor shall furnish bond satisfactory to the Owner for 

each exception.) 

 

 

 

 

 

        

 

 

 

 

TO (Owner): 

 

PROJECT NO:

CONTRACT FOR: 

CONTRACT DATE: 
PROJECT: 

(name, address) 

SUPPORTING DOCUMENTS ATTACHED HERETO: 

1. Contractor’s Release or Waiver of Liens, 

conditional upon receipt of final payment. 

 

2. Separate Releases or Waivers of Liens from 

Sub-contractors and material and equipment 

suppliers, to the extent required by the 

Owner, accompanied by a list thereof. 

CONTRACTOR: 

 

Address: 

 

BY: 

Subscribed and sworn to before me this  

day of     20 

Notary Public: 

 

My Commission Expires: 

Bel Road Extension and
Linear Detention Ditch,
 Hwy 146 Kemah, Texas

Galveston County  E135-0320 & 0340 
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CONSENT OF SURETY TO REDUCTION IN OR PARTIAL RELEASE OF RETAINAGE 

 

 

 

 

 

 

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated above, the  

(here insert name and address of Surety as it appears in the bond). 

 

            , SURETY,  

 

on bond of  (here insert name and address of Contractor as it appears in the bond) 

 

            , CONTRACTOR,  

 

hereby approves the reduction in or partial release of retainage to the contractor as follows: 

 

 

 

 

The Surety agrees that such reduction in or partial release of retainage to the Contractor shall not relieve the Surety of any of its 

obligations to (here insert name and address of Owner) 

 

            , OWNER,  

as set forth in the said Surety’s bond. 
 
 

IN WITNESS WHEREOF,  

the Surety has hereunto set its had this   day of      20        . 

 

 

         __________________________________________ 

         Surety 

 

__________________________________________ 

         Signature of Authorized Representative 

 

         __________________________________________ 

         Title 

 

ATTEST: 

(Seal): 

 

   

TO (Owner): 

 

PROJECT NO: 

CONTRACT FOR: 

CONTRACT DATE: 
PROJECT: 

(name, address) 

Bel Road Extension and
Linear Detention Ditch,
 Hwy 146 Kemah, Texas

Galveston County E135-0320 & 0340
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CONSENT OF SURETY COMPANY TO FINAL PAYMENT 

 

 

 

 

 

 

 

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated above, the  

(here insert name and address of Surety as it appears in the bond). 

 

            , SURETY COMPANY,  

 

on bond of  (here insert name and address of Contractor ) 

 

            , CONTRACTOR,  

 

hereby approves of the final payment to the Contractor, and agrees that final payment to the Contractor shall not relieve the Surety 

Company of any of its obligations to (here insert name and address of Owner) 

 

 

            , OWNER,  

as set forth in the said Surety Company’s bond. 
 

 

IN WITNESS WHEREOF,  

the Surety  Company has hereunto set its had this   day of      20        . 

 

 

         __________________________________________ 

         Surety Company 

 

__________________________________________ 

         Signature of Authorized Representative 

 

         __________________________________________ 

         Title 

 

ATTEST: 

(Seal): 

 

  

 

 

 

 

NOTE:  This form is to be use as a companion document to Contractor’s Affidavit of Payment of Debts and Claims.   

TO (Owner): 

 

PROJECT NO: 

CONTRACT FOR: 

CONTRACT DATE: 
PROJECT: 

(name, address) 

CONTRACTOR:  

Galveston County

Bel Road Extension and
Linear Detention Ditch,
 Hwy 146 Kemah, Texas

 E135-0320 & 0340 
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 1400 *** 1/14  

LJA Project No. E135-0320 & 0340 

 

 ITEM 1400 

 

 MEASUREMENT AND PAYMENT 

 

 

MEASUREMENT AND PAYMENT:  It is the intent of the Proposal and of the General and 

Supplementary Conditions that the total bid, as submitted, shall cover all work required by these 

Contract Documents and the Plans.  All costs in connection with the work, including the 

furnishing of all materials, appliances, equipment, supplies and all appurtenances; providing all 

construction equipment and tools; and performing all necessary labor to fully complete the work 

shall be included in the unit prices in the Proposal.  No item of work that is required by the 

Contract Documents for the proper and successful completion of the Contract will be paid for 

outside of or in addition to the prices submitted to the Proposal.  All work not specifically set 

forth in the Proposal as a pay item shall be considered a subsidiary obligation of the Contractor 

and all costs in connection therewith shall be included in the prices named in the Proposal. 

 

The method of measurement and basis of payment shall be as stipulated in the following 

subparagraphs:   

 

 

1. Clearing and Grubbing; Bid Items 1: 

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

the cutting, removal, and disposal of trees, brush, stumps, and other materials within the 

City’s right of way along the path of the proposed road’s. 

 

2. Existing Concrete Paving Excavation; Bid Items 2: 

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work; including roadway, destruction, excavation, saw cutting, shaping and finishing, 

salvaging, transporting, and removing material, as required. 

 

3. Cut / Excavation for Ditch Finished Grade; Bid Item 3: 

 

Measurement shall be “Per Cubic Yard”. The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including excavating or blading onsite material from ditch and proposed roadway 

to establish a finished grade on spoil location sheet as called out in plans, and reach 

compaction to 95% by Standard Procter Density. The surplus suitable material shall be 

placed as shown in plans as described by Owner’s Representative. The location for 

desirable spoil to be placed shall not exceed a distance of 0.5 miles. 
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 1400 *** 2/14  

 

4. Embankment for Fill Purposes, Bid Item 4: 

 

Measurement shall be “Cubic Yard” of in-place material. The unit price shall be full 

compensation for materials, labor, and appurtenances for delivery and installation of extra 

embankment as required to raise and establish a finished grade as called out on plans, and 

reach compaction of 95% standard proctor density, as directed by the Owner’s 

Representative. 

 

5. Hydro-Excavation; Bid Item 5: 

 

Measurement is to be “Per Lump Sum.” Payment for required hydro-excavation directed 

by owner’s representative to locate all pipeline crossings for the entirety of the job that 

are required by the pipeline owners, all appurtenances, and any incidentals necessary to 

complete the work. 

 

6. Sanitary Sewer Force Main, Open Cut; Bid Item 6: 

 

Measurement shall be “Per Linear Foot” along the centerline of pipe without deductions 

for fittings, from start to line terminus.  The unit price shall be full compensation for 

layout, grade, clearing and grubbing, pavement removal, trenching and incidentals 

thereto, specified bedding per appropriate pipe material, pipe and fitting materials, steel 

pipe sections (as applicable), pipe placement, well point dewatering, thrust control and 

normal backfill to existing grade, testing, connections, trench backfill, maintenance, 

clean-up, trench dewatering, and all incidental work required for the complete contract 

not specifically included in another payment item. 

 

7. Air Release Valve; Bid Item 7:  

 

Measurement shall be "Per Each".  Payment is full compensation for excavation, tap of 

proposed line, valves, valve box, grading, well point dewatering, and all other items 

incidental to the installation of the assembly as shown on the Plans. 

 

8. Sewage Air Release Valve Cast in Place Base Manhole; Bid Item 8: 

 

Measurement will be “Per Each”. Payment shall be full compensation for a 4-foot 

diameter manhole 0 to 12 feet deep, sealed, well point dewatering, bypass pumping, per 

details on plans if necessary, complete in place concrete units including cone, rings, frame 

and cover, accessories, and backfill per details shown on Plans. 
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9. Fire Hydrant Assembly; Bid Item 9:  

 

Measurement is to be "Per Each."  Unit price shall be full compensation for tee (if 

required), piping, valve, elbow, new fire hydrant 4' bury, extended lead piping (if 

required), restrained joints, well point dewatering,  concrete block, drain gravel and 

backfill.  

 

10. Type “A” Grate Inlet; Bid Item 10: 

 

Measurement shall be “Per Each”. The unit price shall be full compensation for 

furnishing and installation of type “A” inlet including excavation and embedment as 

required, backfilling, finish grading, ditch grading to drain, clean-up and all 

appurtenances including concrete collars per detail, and work required for the complete 

placement of proposed type “A” inlet. 

 

11. Type “B-B” Inlet; Bid Item 11:  

 

Measurement shall be “Per Each”. The unit price shall be full compensation for 

furnishing and installation of type “B-B” inlet including excavation and embedment as 

required, backfilling, finish grading, ditch grading to drain, clean-up and all 

appurtenances including concrete collars per detail, and work required for the complete 

placement of proposed type “B-B” inlet. 

 

12. Type “C” Inlet; Bid Item 12:  

 

Measurement shall be “Per Each”. The unit price shall be full compensation for 

furnishing and installation of type “C” inlet including excavation and embedment as 

required, backfilling, finish grading, ditch grading to drain, clean-up and all 

appurtenances including concrete collars per detail, and work required for the complete 

placement of proposed type “C” inlet. 

 

13. Type “E” Inlet; Bid Item 13:  

 

Measurement shall be “Per Each”. The unit price shall be full compensation for 

furnishing and installation of type “E” inlet including excavation and embedment as 

required, backfilling, finish grading, ditch grading to drain, clean-up and all 

appurtenances including concrete collars per detail, and work required for the complete 

placement of proposed type “E” inlet. 
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14. 18-Inch Arch Reinforced Concrete Pipe, ASTM C-76, Class III; Bid Item 14: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

furnishing and installation of storm sewers of size contained in the bid form including 

excavation and embedment as required,  backfilling, finish grading, ditch grading to 

drain, clean-up and all appurtenances including concrete collars per detail, and work 

required for the complete placement of proposed storm sewers. 

 

15. 24-Inch Reinforced Concrete Pipe, ASTM C-76, Class III; Bid Item 15: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

furnishing and installation of storm sewers of size contained in the bid form including 

excavation and embedment as required,  backfilling, finish grading, ditch grading to 

drain, clean-up and all appurtenances including concrete collars per detail, and work 

required for the complete placement of proposed storm sewers. 

 

16. 36-Inch Reinforced Concrete Pipe, ASTM C-76, Class III; Bid Item 16: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

furnishing and installation of storm sewers of size contained in the bid form including 

excavation and embedment as required,  backfilling, finish grading, ditch grading to 

drain, clean-up and all appurtenances including concrete collars per detail, and work 

required for the complete placement of proposed storm sewers. 

 

17. 42-Inch Reinforced Concrete Pipe, ASTM C-76, Class III; Bid Item 17: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

furnishing and installation of storm sewers of size contained in the bid form including 

excavation and embedment as required,  backfilling, finish grading, ditch grading to 

drain, clean-up and all appurtenances including concrete collars per detail, and work 

required for the complete placement of proposed storm sewers. 

 

18. 48-Inch Reinforced Concrete Pipe, ASTM C-76, Class III; Bid Item 18: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

furnishing and installation of storm sewers of size contained in the bid form including 

excavation and embedment as required, backfilling, finish grading, ditch grading to drain, 

clean-up and all appurtenances including concrete collars per detail, and work required 

for the complete placement of proposed storm sewers. 
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19. 5-Foot by 3-Foot Reinforced Box Culvert (ASTM C850), Including Slope Paving and 

Backfill; Bid Item 19:  

 

Measurement shall be “Per Linear Foot” along the centerline of box sewer without 

deductions for manholes and inlets, from start to the line terminus.  The unit price shall 

be full compensation for layout, trenching and incidentals thereto, saw-cutting, cement 

stabilized bedding, boxes and fitting materials, box placement, embedment and backfill to 

existing surface elevations, connections, trench backfill maintenance, clean-up and all 

incidental work required for the complete contract not specifically included in another 

payment item. 

 

20. 7-Foot by 3-Foot Reinforced Box Culvert (ASTM C850), Including Slope Paving and 

Backfill; Bid Item 20:  

 

Measurement shall be “Per Linear Foot” along the centerline of box sewer without 

deductions for manholes and inlets, from start to the line terminus.  The unit price shall 

be full compensation for layout, trenching and incidentals thereto, saw-cutting, cement 

stabilized bedding, boxes and fitting materials, box placement, required embedment and 

backfill to existing surface elevations, connections, trench backfill maintenance, clean-up 

and all incidental work required for the complete contract not specifically included in 

another payment item. 

 

21. 7-Foot by 4-Foot Reinforced Box Culvert (ASTM C850), Including Slope Paving and 

Backfill; Bid Item 21:  

 

Measurement shall be “Per Linear Foot” along the centerline of box sewer without 

deductions for manholes and inlets, from start to the line terminus.  The unit price shall 

be full compensation for layout, trenching and incidentals thereto, saw-cutting, cement 

stabilized bedding, boxes and fitting materials, box placement, required embedment and 

backfill to existing surface elevations, connections, trench backfill maintenance, clean-up 

and all incidental work required for the complete contract not specifically included in 

another payment item. 

 

22. Junction Box; Bid Items 22, 23, & 24: 

 

Measurement shall be “Per Lump Sum.” The unit price shall be full compensation for 

layout, materials, installation of materials necessary, excavation, disposal of waste, seal 

slabs, access inlet with solid cover, forming, steel placement, placement of concrete, 

connections to all existing and proposal storm sewer, and appurtenances as shown on the 

Plans and/or Details, embedment and backfill, finish grading, clean-up, and all 

appurtenances necessary to complete the work, complete in place. 
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23. Standard Concrete Storm Manhole; Bid Items 25 and 26: 

 

Measurement shall be “Per Each”. Payment shall be full compensation for a 4-foot to 6-

foot diameter manhole 0 to 8 feet deep, well point watering, per details on plans if 

necessary, complete in place concrete units including cone, rings, frame and cover, 

accessories, embedment, and backfill per details shown on Plans. 

 

24. Stabilized Construction Exit, Bid Item 27: 

 

Measurement shall be “Per Each”.  Payment shall be full compensation for supplying the 

stabilized construction exit, installation of the stabilized construction exit, maintenance of 

stabilized construction exit and removal of stabilized construction exit,  at the end of 

construction, finish grading, clean-up, and all incidental work. 

 

25. Proposed Swale, Bid Item 28: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

grading the proposed swale specified in the plans, including excavation and embedment 

as required, backfilling, finish grading, and clean-up. 

 

26. 8-Inch Stabilized Sub-Grade (Manipulation); Bid Item 29:  

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including salvaging and reshaping the existing base material and subgrade to obtain 

the required alignment and grade of the proposed pavement; spreading, blading and 

shaping of any material brought to the project from a stockpile; spreading and blading of 

the lime/flyash to obtain a uniform application; lime/flyash stabilization; mixing, 

sprinkling, blading, shaping and rolling of the base material and subgrade to obtain the 

required Standard Proctor Density and all manipulations, labor, tools, equipment 

necessary to complete the work. 

 

27. Lime for 8-inch Stabilized Sub-Grade (6% by Dryweight); Bid Item 30:  

 

Measurement shall be “Per Ton”. The unit price shall be full compensation for furnishing 

all labor, tools, equipment, supplies and incidentals necessary to complete the work, 

including supplying and placing lime to be utilized. 
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28. 7-Inch Reinforced Concrete Pavement (5.5 Sacks per Cubic Yard); Bid Item 31:  

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

shaping and fine grading the roadbed, including furnishing and applying all water 

required; for furnishing, loading and all freight and royalty involved; for mixing, placing, 

finishing and curing all concrete mix; for furnishing all materials for and placing 

longitudinal, warping, expansion, sawed control and contraction joints , and load 

transmission units, and joint filler material in proper position; for coating steel bars where 

required by plans, for furnishing and placing all reinforcing steel; and for all 

manipulations, labor, equipment, appliances, tools, traffic provisions and incidentals 

necessary to complete the work.  

 

29. 6-Inch Reinforced Concrete Pavement (5.5 Sacks per Cubic Yard); Bid Item 32: 

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

shaping and fine grading the roadbed, including furnishing and applying all water 

required; for furnishing, loading and all freight and royalty involved; for mixing, placing, 

finishing and curing all concrete mix; for furnishing all materials for and placing 

longitudinal, warping, expansion, sawed control and contraction joints , and load 

transmission units, and joint filler material in proper position; for coating steel bars where 

required by plans, for furnishing and placing all reinforcing steel; and for all 

manipulations, labor, equipment, appliances, tools, traffic provisions and incidentals 

necessary to complete the work.  

 

30. Concrete Sidewalk, Bid Item 33: 

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies and incidentals necessary to complete the 

work, including layout, shaping and compacting the select fill bed, including furnishing 

and applying all water required; loading and all freight and royalty involved; compact to 

95% maximum dry density determined by the standard proctor method (ASTM 0-698) for 

sidewalk bedding, mixing, placing, finishing with a light broom finish and curing all 

concrete mix, new sidewalk per detail, adjusting elevation of new sidewalk using 

compacted sand, forming, reinforcement including dowels, joints, trenching and 

incidentals thereto, salvaging, transporting, and delivering the material, as required, 

complete in place. 
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31. ADA-Handicap Accessible Ramp; Bid Item 34: 

 

Measurement shall be “Per Each”. The unit price shall be full compensation for shaping, 

including furnishing and applying all water required; for furnishing, loading and all 

freight and royalty involved; for mixing, placing, finishing and curing all concrete mix; 

for furnishing all materials for and placing truncated domes, slopes, doweling into 

existing ramp, and tie-ins to new or existing sidewalk and pavement, for furnishing and 

placing all reinforcing steel; and for all manipulations, labor, equipment, appliances, 

tools, traffic provisions and incidentals necessary to complete the work for a concrete 

ramp complete in place.  

 

32. Zero Load Slab; Bid Item 35: 

 

Measurement shall be “Per Each”. The unit price shall be full compensation for shaping 

and fine grading the zero load slab, including furnishing and applying all water required; 

for furnishing, loading and all freight and royalty involved; for mixing, placing, finishing 

and curing all concrete mix; for furnishing all materials for and placing longitudinal, 

warping, expansion, sawed control and contraction joints, and load transmission units, 

and joint filler material in proper position; for coating steel bars where required by plans, 

for furnishing and placing all reinforcing steel; and for all manipulations, labor, 

equipment, appliances, tools, traffic provisions, and incidentals necessary to complete the 

work located above required pipelines as specified in details and as directed by Owner’s 

Representative. 

 

33. 6-Inch Curb; Bid Item 36: 

 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies and incidentals necessary to complete the 

work, including layout, forming, reinforcement including dowels, supply and installation 

of concrete, joints, trenching and incidentals thereto, salvaging, transporting, and 

delivering the material, as required to complete a 6-Inch concrete curb complete in place. 

 

34. Lime for 6-inch Stabilized Sub-Grade (6% by Dryweight); Bid Item 37:  

 

Measurement shall be “Per Ton”. The unit price shall be full compensation for furnishing 

all labor, tools, equipment, supplies and incidentals necessary to complete the work, 

including supplying and placing lime to be utilized. 
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35. 6-Inch Stabilized Sub-Grade (Manipulation); Bid Item 38:  

 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies and incidentals necessary to complete the 

work, including salvaging and reshaping the existing base material and subgrade to obtain 

the required alignment and grade of the proposed pavement; spreading, blading and 

shaping of any material brought to the project from a stockpile; spreading and blading of 

the lime/flyash to obtain a uniform application; lime/flyash stabilization; mixing, 

sprinkling, blading, shaping and rolling of the base material and subgrade to obtain the 

required Standard Proctor Density and all manipulations, labor, tools, equipment 

necessary to complete the work. 
 

36. 3-Inch Asphaltic Concrete Surface; Bid Item 39: 

 

Measurement shall be “Per Square Yard”. The unit price shall be for furnishing and 

placement of all materials including prime coat, 8-inch asphalt base grade-2 PG-64, per 

TXDOT Item 292, 3” thick HMHL surface coarse, type ”D” per TXDOT Item 340, and 

required equipment and labor. Pavement shall be for repaired areas where removal was 

required for construction. Saw-cutting and excavation of existing area to be repaired is 

incidental to this item. Pavement replacement shall not exceed the areas shown on the 

details.  Other damaged areas shall be repaired at Contractor’s expense.              

  

37. Reinforced Concrete Slope Paving (4-Inch Thick), with Toe Walls, Weep Holes, and All 

Appurtenances; Bid Item 40: 

 

Measurement shall be “Per Square Yard”. Payment shall be full compensation for 

furnishing and applying all water required; for furnishing, loading and all freight and 

royalty involved; for mixing, placing, finishing and curing all concrete mix; for furnishing 

all materials for and placing all reinforcing steel; and for all manipulations to place a 

drainage structure. 

 

38. Backslope Interceptor Structure; Bid Item 41: 

 

Measurement shall be “Per Each”. The unit price shall be full compensation for 

furnishing and installation of Backslope Interceptor Structure including excavation and 

embedment as required, backfilling, finish grading, ditch grading to drain, clean-up and 

all appurtenances including concrete collars per detail, pipe, and work required for the 

complete placement of proposed Backslope Interceptor Structure as Shown on Plans. 
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39. Concrete Tie-in; Bid Items 42 & 43: 

 

Measurement shall be “Per Lump Sum”. The unit price shall be full compensation for 

shaping and fine grading the concrete tie-in, including furnishing and applying all water 

required; for furnishing, loading and all freight and royalty involved; for mixing, placing, 

finishing and curing all concrete mix; for furnishing all materials for and placing 

longitudinal, warping, expansion, sawed control and contraction joints, and load 

transmission units, and joint filler material in proper position; for coating steel bars where 

required by plans, for furnishing and placing all reinforcing steel; drilling dowels and 

epoxy setting in existing pavement, and for all manipulations, labor, equipment, 

appliances, tools, traffic provisions and incidentals necessary to complete the work.  

 

40. Aluminum Stop Sign, with City of Kemah Street Names on Top of Sign; Bid Item 44: 

Measurement shall be “Per Each”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, sign post caps, supplies and incidentals necessary 

to complete the work, including the placement of the sign, per project specifications and 

TMUTCD as directed by the Owner’s Representative, complete in place.  

 

41. Aluminum Stop Sign; Bid Item 45: 

Measurement shall be “Per Each”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, sign post caps, supplies and incidentals necessary 

to complete the work, including the placement of the sign, per TMUTCD as directed by 

the Owner’s Representative, complete in place.  

 

42. Traffic Control Plan During Construction; Bid Items 46: 

 

Measurement shall be “Per Lump Sum”. The unit price shall be full compensation for 

furnishing traffic control plan needed for milling, proof rolling, forming and concrete 

activities as necessary. Roadways are to be open to local traffic. The unit price shall 

include furnishing, installation, and removal of signs and/or barricades as necessary, and 

the use of flagmen to assist in traffic control during working hours.  

 

43. Traffic Markings, Prep and Paint, 4” Solid White Striping; Bid Item 47: 

 

Measurement shall be “Per Linear Foot”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including the layout, and surface preparation to place a 4” solid white stripe, as 

directed by the Owner’s Representative, complete in place.  
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44. Traffic Markings, Prep and Paint, 4” Solid Yellow Striping; Bid Item 48: 

 

Measurement shall be “Per Linear Foot”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including the layout, and surface preparation to place a 4” dashed yellow stripe, as 

directed by the Owner’s Representative, complete in place.  

 

45. Traffic Markings, Prep and Paint, 24” Wide Stop Bar; Bid Item 49: 

 

Measurement shall be “Per Linear Foot”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including the layout, and surface preparation to place a 24” wide white stop bar 

stripe, as directed by the Owner’s Representative, complete in place. 

 

46. Turf Establishment, Full Sodding; Bid Item 50: 

 

Measurement shall be “Per Square Yard”.  Payment is to be full compensation for the 

establishment of turf by sodding in accordance with the Specifications in locations 

specified by the Owner’s Representative. 

 

47. Turf Establishment, Hydromulch Seeding; Bid Item 51: 

 

Measurement shall be “Per Acre”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including the establishment of hydromulch seeding in accordance with the 

specifications and plans, complete in place.  

 

48. Turf Establishment, Dry Application; Bid Item 52: 

 

Measurement shall be “Per Acre”.  The unit price shall be full compensation for 

furnishing all labor, tools, equipment, supplies, and incidentals necessary to complete the 

work, including turf establishment by Dry Application in accordance with the 

specifications and plans, complete in place.  

 

49. SWPPP Reinforced Filter Fabric Barrier;  Bid Item 53: 

 

Measurement shall be “Per Linear Foot”.  The unit price shall be full compensation for 

supplying the reinforced filter fabric barrier, installation of the barrier, maintenance of 

barrier with removal of solids build up on upstream side, and removal of barrier at the 

end of construction, finish grading, clean-up, and all incidental work. 

 

 

 

111



 1400 *** 12/14  

50. Control of Ground Water and Surface Water for Linear Detention Ditch or Walmart Ditch 

East of Kemah Avenue; Bid Item 54: 

 

Measurement shall be “Per Linear Foot”. Payment shall be full compensation for 

supplying all materials and pumping equipment necessary, for the purpose of dewatering 

at any depth, or to gain access to any installation necessary for the completion of the work 

in the contract, and all appurtenances for a complete dewatering system, in accordance 

with the geotechnical report and specifications, complete in place, as directed by the 

Owner’s Representative. 

 

SUPPLEMENTARY BID ITEMS 

 

51. Waterline, Open Cut, As Directed by Owner’s Representative; Supplemental Bid Item 55: 

 

Measurement shall be “Per Linear Foot” along centerline of pipe without deductions for 

valves and fittings, from start to line terminus.  The unit price shall be full compensation 

for layout, clearing and grubbing, trenching and incidentals thereto, bank sand bedding, 

pipe and fitting materials, steel pipe sections (as applicable), pipe placement, thrust 

blocking and normal backfill to existing grade, testing, disinfection, connections, joint 

restraints, trench backfill, maintenance, clean-up, trench dewatering, and all incidental 

work required for the complete contract not specifically included in another payment 

item. 

 

52. Extra Depth Bury for Fire Hydrant, As Directed by Owner’s Representative; 

Supplemental Bid Item 56: 

 

Measurement is to be "Per Vertical Foot".  Unit price shall be full compensation for 

addition in barrel length over 4-foot of bury fire hydrant, complete with drain gravel and 

backfill. 

 

53. Laminated Crane Mats 16-Feet X 8-Feet, As Directed by Owner's Representative; 

Supplemental Bid Item 57: 

 

Measurement shall be “Per Each”. Payment shall be full compensation for supplying the 

mats, installation of the mats, maintenance of the mats and removal of the mats, at the 

end of construction, finish grading, clean-up, and all incidental work. 

 

54. “Extra” Cement Stabilized Sand, 2.0 Sacks per Ton, As Directed by Owner’s 

Representative; Supplemental Bid Item 58: 

 

Measurement shall be “Per Ton”. Payment shall be full compensation for supplying all 

materials to deliver cement stabilized sand, labor to place cement stabilized sand as 

directed by the Owner’s Representative. 
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55. “Extra” Class A Concrete, As Directed by Owner’s Representative; Supplemental Bid 

Item 59 

 

Measurement shall be “Per Cubic Yard”. Payment shall be full compensation for 

supplying all materials to deliver class A concrete, labor to place class A concrete as 

directed by the Owner’s Representative. 

 

56. Select Fill, Compacted per ASTM D698, As Directed by Owner’s Representative; 

Supplemental Bid Item 60: 

 

Measurement shall be “Per Cubic Yard”. Payment shall be full compensation for 

supplying all materials to deliver select fill and follow recommendations based on 

Geotest Engineering, Inc. Geotechnical Report for Bel Road, labor to place select fill as 

directed by the Owner’s Representative. 

 

57. Flyash for 8-inch Stabilized Sub-Grade (6% by Dryweight), As Directed by Owner’s 

Representative; Supplemental Bid Item 61:  

 

Measurement shall be “Per Ton”. The unit price shall be full compensation for furnishing 

all labor, tools, equipment, supplies and incidentals necessary to complete the work, 

including supplying and placing lime to be utilized. 

 

58. 3-Inch Asphaltic Concrete Surface, As Directed by Owner’s Representative; 

Supplemental Bid Item 62: 

 

Measurement shall be “Per Square Yard”. The unit price shall be for furnishing and 

placement of all materials including prime coat, 3” thick HMHL surface coarse, type ”D” 

per TXDOT Item 340, and required equipment and labor. Pavement shall be for repaired 

areas where removal was required for construction. Saw-cutting and excavation of 

existing area to be repaired is incidental to this item. Pavement replacement shall not 

exceed the areas shown on the details.  Other damaged areas shall be repaired at 

Contractor’s expense.              

 

ALLOWANCE ITEMS 

 

59. Costs Incurred for Removal and Relocation of Overhead Electrical Lines; Allowance Item 

63: 

 

Measurement and Payment to be on a “Lump Sum” basis, up to but not to exceed the 

amount as indicated on the Bid Form.  Payment or partial payment of the lump sum shall 

be for costs incurred directly from the electrical service provider relocate overhead 

electrical lines for new road.  Installation of all or part of the Allowance Item shall be 

approved by the Owner’s Representative. 
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60. Costs Incurred for Removal and Relocation of Fiber Optic Lines; Allowance Item 64: 

 

Measurement and Payment to be on a “Lump Sum” basis, up to but not to exceed the 

amount as indicated on the Bid Form.  Payment or partial payment of the lump sum shall 

be for costs incurred directly from the electrical service provider lowering fiber optic 

lines for new road.  Installation of all or part of the Allowance Item shall be approved by 

the Owner’s Representative. 

 

ALTERNATE BID ITEMS 

 

61. Add / Deduct for Hauling Spoils Outside City Limits; Alternate Bid Item 65: 

 

Measurement and Payment to be on a “Lump Sum” basis, for Hauling excavated dirt and 

spoils outside the City of Kemah city limits in luau of placing excavated fill as shown in 

plans. This item will be paid or deducted with bid item 3 and is at the discretion of the 

Owners Representative. 
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Std. 9/26/2016  

 

 

ITEM 1563 

 

CONTROL OF GROUND WATER AND SURFACE WATER 

 

 

I.    GENERAL 

 

 A. Section Includes 

 

  1. Dewatering, depressurizing, draining, and maintaining trenches, shaft 

excavations, structural excavations, and foundation beds in a stable 

condition, and controlling ground water conditions for tunnel excavations. 

 

  2. Protecting work against surface runoff and rising flood waters. 

 

  3. Disposing of removed water. 

 

 B. References 

 

  1. ASTM D 698 – Standard Test Methods for Laboratory Compaction of 

Soils Using Standard Effort (12,400 ft-lb/ft3 (600kN-m/m3)) 

 

  2. Federal Regulations, 29 CFR Part 1926, Standards-Excavation, 

Occupational Safety and Health Administration (OSHA). 

 

  3. Federal Register 40 CFR (Vol. 55, No. 222) Part 122, EPA Administered 

Permit Programs (NPDES), Para.122.26(b)(14) Storm Water Discharge. 

    

 C. Definitions 

 

  1. Ground water control includes both dewatering and depressurization of 

water-bearing soil layers. 

 

   a. Dewatering includes lowering the water table and intercepting 

seepage which would otherwise emerge from slopes or bottoms of 

excavations, or into tunnels and shafts, and disposing of removed 

water.  The intent of dewatering is to increase stability of tunnel 

excavations and excavated slopes; prevent dislocation of material 

from slopes or bottoms of excavations; reduce lateral loads on 

sheeting and bracing; improve excavating and hauling 

characteristics of excavated material; prevent failure or heaving of 

the bottom of excavations; and to provide suitable conditions for 

placement of backfill materials and construction of structures and 
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other installations. 

 

   b. Depressurization includes reduction in piezometric pressure within 

strata not controlled by dewatering alone, as required to prevent 

failure or heaving of excavation bottom or instability of tunnel 

excavations. 

 

  2. Excavation drainage includes keeping excavations free of surface and 

seepage water. 

 

  3. Surface drainage includes use of temporary drainage ditches and dikes and 

installation of temporary culverts and sump pumps with discharge lines as 

required to protect the Work from any source of surface water.  

 

  4. Equipment and instrumentation for monitoring and control of the ground 

water control system includes piezometers and monitoring wells, and 

devices, such as flow meters, for observing and recording flow rates. 

 

 D. Performance Requirements 

 

  1. Conduct subsurface investigations to identify groundwater conditions and 

to provide parameters for design, installation, and operation of 

groundwater control systems. 

 

  2. Design a ground water control system, compatible with requirements of 

Federal Regulations 29 CFR Part 1926 and Section 1541 - Trench Safety 

Systems, to produce the following results: 

 

   a. Effectively reduce the hydrostatic pressure affecting: 

 

    1. Excavations 

 

    2. Tunnel excavation, face stability or seepage into tunnels.   

 

   b. Develop a substantially dry and stable subgrade for subsequent 

construction operations. 

 

   c. Preclude damage to adjacent properties, buildings, structures, 

utilities, installed facilities, and other work. 

 

   d. Prevent the loss of fines, seepage, boils, quick condition, or 

softening of the foundation strata. 

 

   e. Maintain stability of sides and bottom of excavations. 

 

  3. Provide ground water control systems may include single-stage or 
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multiple-stage well point systems, eductor and ejector-type systems, deep 

wells, or combinations of these equipment types.   

 

  4. Provide drainage of seepage water and surface water, as well as water 

from any other source entering the excavation.  Excavation drainage may 

include placement of drainage materials, such as crushed stone and filter 

fabric, together with sump pumping. 

 

  5. Provide ditches, berms, pumps and other methods necessary to divert and 

drain surface water from excavation and other work areas. 

 

  6. Locate ground water control and drainage systems so as not to interfere 

with utilities, construction operations, adjacent properties, or adjacent 

water wells. 

 

  7. Assume sole responsibility for ground water control systems and for any 

loss or damage resulting from partial or complete failure of protective 

measures and any settlement or resultant damage caused by the ground 

water control operations.  Modify ground water control systems or 

operations if they cause or threaten to cause damage to new construction, 

existing site improvements, adjacent property, or adjacent water wells, or 

affect potentially contaminated areas.  Repair damage caused by ground 

water control systems or resulting from failure of the system to protect 

property as required. 

 

  8. Provide an adequate number of piezometers installed at the proper 

locations and depths as required to provide meaningful observations of the 

conditions affecting the excavation, adjacent structures, and water wells. 

 

  9. Provide environmental monitoring wells installed at the proper locations 

and depths as required to provide adequate observations of hydrostatic 

conditions and possible contaminant transport from contamination sources 

into the work area or into the ground water control system. 

 

  10. Decommission piezometers and monitoring wells installed during design 

phase studies and left for Contractors monitoring and use. 

 

 

 E. Environmental Requirements 

 

  1. Comply with requirements of agencies having jurisdiction. 

 

  2. Comply with the Texas Commission on Environmental Quality regulations 

and Texas Water Well Drillers Association for development, drilling, and 

abandonment of wells used in dewatering system. 
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  3. Obtain permit from EPA under the National Pollutant Discharge 

Elimination System (NPDES), for storm water discharge from 

construction sites.  

 

  4. Obtain all necessary permits from agencies with control over the use of 

groundwater and matters affecting well installation, water discharge, and 

use of existing storm drains and natural water sources.  Because the review 

and permitting process may be lengthy, take early action to pursue and 

submit for the required approvals. 

 

  5. Monitor ground water discharge for contamination while performing 

pumping in the vicinity of potentially contaminated sites. 

 

 

II. PRODUCTS 

 

 A.  Equipment and Materials 

 

  1. Equipment and materials are at the option of Contractor as necessary to 

achieve desired results for dewatering.  Selected equipment and materials 

are subject to review of the Engineer through submittals required. 

 

  2. Eductors, well points, or deep wells, where used, must be furnished, 

installed and operated by an experienced contractor regularly engaged in 

ground water control system design, installation, and operation. 

 

  3. All equipment must be in good repair and operating order. 

 

  4. Sufficient standby equipment and materials shall be kept available to 

ensure continuous operation, where required. 

 

   

III. EXECUTION 

 

 A.  Ground Water Control 

 

  1. Perform a subsurface investigation by borings as necessary to identify 

water bearing layers, piezometric pressures, and soil parameters for design 

and installation of ground water control systems.  Perform pump tests, if 

necessary to determine the draw down characteristics of the water bearing 

layers.  The results shall be presented in the Ground Water and Surface 

Water Control Plan. 

 

  2. Provide labor, material, equipment, techniques and methods to lower, 

control and handle ground water in a manner compatible with construction 

methods and site conditions.  Monitor effectiveness of the installed system 
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and its effect on adjacent property. 

 

  3. Install, operate, and maintain ground water control systems in accordance 

with the Ground Water and Surface Water Control Plan.  Notify Engineer 

in writing of any changes made to accommodate field conditions and 

changes to the Work.  Provide revised drawings and calculations with such 

notification. 

 

  4. Provide for continuous system operation, including nights, weekends, and 

holidays.  Arrange for appropriate backup if electrical power is primary 

energy source for dewatering system. 

 

  5. Monitor operations to verify that the system lowers ground water 

piezometric levels at a rate required to maintain a dry excavation resulting 

in a stable subgrade for prosecution of subsequent operations. 

 

  6. Where hydrostatic pressures in confined water bearing layers exist below 

excavation, depressurize those zones to eliminate risk of uplift or other 

instability of excavation or installed works.  Allowable piezometric 

elevations shall be defined in the Ground Water and Surface Water 

Control Plan. 

 

  7. Remove ground water control installations. 

 

 a. Remove pumping system components and piping when ground 

water control is no longer required. 

 

   b. Remove piezometers, including piezometers installed during the 

design phase investigations and left for Contractor’s use, upon 

completion of testing, in accordance with applicable specifications. 

 

   c. Remove monitoring wells when directed by the Engineer. 

 

 d. Grout abandoned well and piezometer holes.  Fill piping that is not 

removed with cement-bentonite grout or cement-sand grout. 

 

  8. During backfilling, dewatering may be reduced to maintain water level a 

minimum of 5 feet below prevailing level of backfill.  However, do not 

allow that water level to result in uplift pressures in excess of 80 percent 

of downward pressure produced by weight of structure or backfill in place.  

Do not allow water levels to rise into cement stabilized sand until at least 

48 hour after placement. 

 

  9. Provide a uniform diameter for each pipe drain run constructed for 

dewatering.  Remove pipe drain when it has served its purpose.  If removal 

of pipe is impractical, provide grout connections at 50-foot intervals and 
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fill pipe with cement-bentonite grout or cement-sand grout when pipe is 

removed from service. 

 

  10. Extent of construction ground water control for structures with a 

permanent perforated underground drainage system may be reduced, such 

as for units designed to withstand hydrostatic uplift pressure.  Provide a 

means of draining the affected portion of underground system, including 

standby equipment.  Maintain drainage system during operations and 

remove it when no longer required. 

 

  11. Remove system upon completion of construction or when dewatering and 

control of surface or ground water is no longer required. 

 

  12. Compact backfill to not less than 95 percent of the maximum dry density 

in accordance with ASTM D 698. 

 

  13. Foundation Slab: Maintain saturation line at least 3 feet below lowest 

elevations where concrete is to be placed. Drain foundations in areas 

where concrete is to be placed before placing reinforcing steel. Keep free 

from water for 3 days after concrete is placed. 

 

 B. Requirements for Eductor, Well Points, or Deep Wells 

 

  1. For aboveground piping in ground water control system, include a 12-inch 

minimum length of clear, transparent piping between every eductor well or 

well point and discharge header so that discharge from each installation 

can be visually monitored. 

 

  2. Install sufficient piezometers or monitoring wells to show that all trench or 

shaft excavations in water bearing materials are predrained prior to 

excavation.  Provide separate piezometers for monitoring of dewatering 

and for monitoring of depressurization.  Install piezometers and 

monitoring wells for tunneling as appropriate for Contractor's selected 

method of work. 

 

  3. Install piezometers or monitoring wells not less than one week in advance 

of beginning the associated excavation. 

 

  4. Dewatering may be omitted for portions of underdrains or other 

excavations, but only where auger borings and piezometers or monitoring 

wells show that soil is predrained by an existing system such that the 

criteria of the ground water control plan are satisfied. 

 

  5. Replace installations that produce noticeable amounts of sediments after 

development. 
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  6. Provide additional ground water control installations, or change the 

methods, in the event that the installations according to the ground water 

control plan does not provide satisfactory results based on the performance 

criteria defined by the plan and by the specification.  

 

 C. Excavation Drainage 

 

Contractor may use excavation drainage methods if necessary to achieve well 

drained conditions.  The excavation drainage may consist of a layer of crushed 

stone and filter fabric, and sump pumping in combination with sufficient wells for 

ground water control to maintain stable excavation and backfill conditions. 

 

 D. Maintenance and Observation 

 

  1. Conduct daily maintenance and observation of piezometers or monitoring 

wells while the ground water control installations or excavation drainage 

are operating in an area or seepage into tunnel is occurring.  Keep system 

in good condition. 

 

  2. Replace damaged and destroyed piezometers or monitoring wells with new 

piezometers or wells as necessary to meet observation schedule. 

 

  3. Cut off piezometers or monitoring wells in excavation areas where piping 

is exposed, only as necessary to perform observation as excavation 

proceeds.  Continue to maintain and make observations, as specified. 

 

  4. Remove and grout piezometers inside or outside the excavation area when 

ground water control operations are complete.  Remove and grout 

monitoring wells when directed by the Engineer. 

 

 E. Monitoring and Recording 

 

  1. Monitor and record average flow rate of operation for each deep well, or 

for each wellpoint or eductor header used in dewatering system.  Also 

monitor and record water level and ground water recovery.  These records 

shall be obtained daily until steady conditions are achieved and twice 

weekly thereafter. 

 

  2. Observe and record elevation of water level daily as long as ground water 

control system is in operation, and weekly thereafter until the Work is 

completed or piezometers or wells are removed, except when Engineer 

determines that more frequent monitoring and recording are required.  

Comply with Engineer's direction for increased monitoring and recording 

and take measures as necessary to ensure effective dewatering for intended 

purpose. 
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 F.  Surface Water Control 

 

  1. Intercept surface water and divert it away from excavations through use of 

dikes, ditches, curb walls, pipes, sumps or other approved means.  The 

requirement includes temporary works required to protect adjoining 

properties from surface drainage caused by construction operations. 

 

  2. Divert surface water and seepage water into sumps and pump it into 

drainage channels or storm drains, when approved by agencies having 

jurisdiction.  Provide settling basins when required by such agencies. 

 

 

IV. QUALITY CONTROL 

 

 A. Submittals 

 

  1. Submit a Ground Water and Surface Water Control Plan for review by the 

Engineer prior to start of any field work.  The Plan shall be signed by a 

Professional Engineer registered in the State of Texas.  Submit a plan to 

include the following:  

 

   a. Results of subsurface investigation and description of the extent 

and characteristics of water bearing layers subject to ground water 

control. 

 

   b. Names of equipment suppliers and installation subcontractors. 

 

   c. A description of proposed ground water control systems indicating 

arrangement, location, depth and capacities of system components, 

installation details and criteria, and operation and maintenance 

procedures. 

 

   d. A description of proposed monitoring and control system 

indicating depths and locations of piezometers and monitoring 

wells, monitoring installation details and criteria, type of 

equipment and instrumentation with pertinent data and 

characteristics. 

 

   e. A description of proposed filters including types, sizes, capacities 

and manufacturer's application recommendations. 

 

   f. Design calculations demonstrating adequacy of proposed systems 

for intended applications.  Define potential area of influence of 

ground water control operation near contaminated areas. 

 

   g. Operating requirements, including piezometric control elevations 
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for dewatering and depressurization. 

 

   h. Excavation drainage methods including typical drainage layers, 

sump pump application and other necessary means. 

 

   i. Surface water control and drainage installations. 

 

   j. Proposed methods and locations for disposing of removed water. 

 

  2. Submit the following records upon completed initial installation: 

 

   a. Installation and development reports for well points, eductors, and 

deep wells. 

 

   b. Installation reports and baseline readings for piezometers and 

monitoring wells. 

 

   c. Baseline analytical test data of water from monitoring wells. 

 

   d. Initial flow rates. 

 

  3. Submit the following records on a weekly basis during operations: 

 

   a. Records of flow rates and piezometric elevations obtained during 

monitoring of dewatering and depressurization. 

 

   b. Maintenance records for ground water control installations, 

piezometers, and monitoring wells. 

 

  4. Submit the following records at end of work.  Decommissioning 

(abandonment) reports for monitoring wells and piezometers installed by 

other during the design phase and left for Contractor's monitoring and use. 
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Std. 2/26/96 

Revised 8/20/15 

         

ITEM 2107 

 

TURF ESTABLISHMENT 

 

 

I. GENERAL 

 

This Item specifies requirements for preparation of the seedbed and planting of turfgrass. 

 

 

II. MATERIALS 

 

A. Seedbed (Top Soil):  Topsoil may be from on-site or imported.  All topsoil shall 

be easily cultivated, relatively free from objectionable material including, gravel, 

large roots, stumps, wood, brush, debris, hard clods, clay balls, hardpan, refuse or 

other deleterious materials, and be of reasonably uniform quality. 

 

1. In the case of on-site or nearby source, topsoil is the surface layer of 

material containing decaying vegetable matter and roots.  It is not 

necessary to strip all soil containing fine hair like roots, only soil 

containing moderate to heavy root mat. 

 

2. Imported topsoil shall satisfy the following property values: 

 
TEST   TEST 

PROPERTY  METHOD UNIT VALUE    
 

a. Soil Reaction  ASTM D4972   pH 6-8   (a) 

b. Passing No. 4 Sieve ASTM D422    % 95-100       (b) 

c. Sand Size, 2.0-0.05 mm ASTM D422    % 10-70         (b) 

d. Silt Size, 0.05-0.005 mm ASTM D422    % 0-40           (b) 

e. Clay Size, <0.005 mm ASTM D422    % 20-50         (b) 

f. Easily Oxidizable  AASHTO T194    % 2.5-10    (b&c) 

Organic Matter 

 

 NOTES: 

 

a) Determine pH by Method A, pH meter.  In the event that the 

imported topsoil does not satisfy the specified pH range, 

Contractor shall achieve the desired pH by applying soil 

amendments as recommended by the certified agronomist’s report 

of soil sample analysis. 

 

b) Dry weight of sample. 
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c) Soil testing company shall identify test method used if different 

than listed. 

 

d) Soil tests will be paid for by Owner. 

 

B. Seed:   Seed shall be applied in accordance with the following: 

 

SEED  PLANTING  PLANT                            PLS RATE 

PLAN             DATES                       SPECIES                               (pounds/acre) 

 

1  October 1  *”KY-31" Tall Fescue       15 

to   Hulled Common Bermuda grass      50 

March 31  *”Gulf” Annual Ryegrass       15 

 Crimson Clover & Inoculant          20 

 

2  April 1   *Foxtail Millet        15 

to   Hulled Common Bermuda grass      60 

Sept. 30 

 

3  April 1   *Foxtail Millet        15 

to   Hulled Common Bermuda grass      60 

Sept. 30  “Pensacola” Bahia grass       15 

 

4  As directed  Hulled Common Bermuda grass      50 

 

5  As directed  Crimson Clover & Inoculant                  20 

 
* - Indicates MAXIMUM APPLICATION RATE ALLOWED. 

 

 NOTES: 

 

a) All planting dates are approximate.  Engineer shall determine Seed 

Plan prior to the start of seeding. 

 

b) Seed Plan 1 shall be used when the average maximum daylight air 

temperature for the preceding two calendar weeks is less than 75 

degrees F. 

 

c) Seeding rate is for “Pure Live Seed (PLS).”  Percentage of purity, 

germination, and dormant seeds, as shown on the seed tag, shall be 

used to determine actual application rate of bulk material to obtain 

required amount of PLS per acre. 

 
Pure Live Seed (PLS) = (% Germination + % Dormant seed) x % Purity. 

 

d) Seed Plans 4 and 5 shall be used only as directed by the Engineer. 
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C. Sod 

 

1. Sod shall consist of live, growing Bermudagrass or “Raleigh” St. 

Augustine grass, as required by the Engineer. 

 

2. Sod shall be dark green and have a healthy vigorous system of dense, 

thickly matted roots throughout the soil of the sod for a minimum depth of 

1-inch (± ¼ inch), excluding top growth and thatch. 

 

3. Sod shall contain no more than 5% noxious weeds and other crop and 

weed contaminants.  Sod shall be free of diseases and harmful insects. 

 

4. Sod shall be cut in uniform panels.  Broken panels or panels with torn or 

uneven ends will not be accepted. 

 

5. Sod panels shall be strong enough to support their own weight and retain 

size and shape when suspended vertically from a firm grasp on the upper 

10% of the panel. 

 

6. Sod shall be harvested, delivered, and installed within a 36 hour period.  

Sod not planted within this time period shall be inspected and approved by 

the Engineer prior to installation. 

 

7. Sod which has been allowed to dry out by exposure to the sun and air is 

unacceptable and shall be rejected. 

 

D. Fertilizer 

 

1. Fertilizer shall be a commercial type conforming to the fertilizer laws in 

effect as regulated by the Texas Department of Agriculture.  A pelleted or 

granulated fertilizer shall be used which has the specified analysis.  The 

guaranteed analysis represents the percent nitrogen (total N),  percent 

water insoluble nitrogen (where applicable), percent phosphate (citrate 

soluble P as P2O5), and percent potash (water soluble K and K2O) 

nutrients as determined by the methods of the Association of Official 

Analytical Chemists. 

 

2. Contractor shall use a complete fertilizer with an analysis ratio of 3:1:2 

(N:P:K), such as 15:5:10, or as directed by the Engineer. 

 

3. Fertilizer shall be applied at a rate of 60 pounds N/acre, which is 400 

pounds/acre of 15:5:10. 

 

4. Fertilizer shall be delivered in bags or containers clearly labeled with 

name and address of the manufacturer, weight, and guaranteed analysis.  
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Bulk fertilizer shall be acceptable if accompanied by an invoice or label 

with the name and address of the manufacturer and guaranteed analysis 

and appropriate means to accurately measure and record weight of 

fertilizer used. 

 

5. Fertilizer shall be in clean, unopened, and undamaged bags. 

 

6. Fertilizer shall not contain objectionable material which may hinder 

proper distribution. 

 

7. Fertilizer shall be dry and free-flowing.  Caked fertilizer will be rejected. 

 

 

III. EXECUTION 

 

A. General 

 

1. Turf establishment shall be performed as soon as practical after 

construction activities, but not later than 21 calendar days.  Long term 

exposure of bare earth will not be permitted.  Engineer may stop work on 

portions, or all, of the project until exposed areas receive the designated 

turf establishment. 

 

2. Work shall not be performed on areas that are so wet that equipment 

operation causes tracking and compaction of the ground, or when the soil 

is in a non-tillable condition. 

 

B. Seedbed 

 

1. Seedbed Installation, Imported 

 

a. Imported Topsoil:  Engineer may direct the Contractor to import 

topsoil if on-site seedbed is of insufficient quantity or quality. 

 

b. Topsoil Delivery, Storage and Handling:  Topsoil shall be 

delivered, stockpiled and handled in such a way as to not 

contaminate the material with other soils or objectionable 

materials. 

 

c. Topsoil Excavation (On-Site):  Contractor shall strip topsoil 

specified on the Plans and/or Exhibits or as directed by the 

Engineer from areas to be excavated or filled and stockpile it for 

use on the final designated area. 
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d. Topsoil Placement 

 

1) Prior to placing topsoil, scarify the subgrade to a minimum 

depth of 4-inches until it is loose and uncompacted to 

provide bonding of topsoil layer to subgrade. 

 

2) Top elevation of topsoil shall be placed at the design finish 

grade elevation shown on the Plans and/or Exhibits. 

 

3) Topsoil shall not be spread when excessively wet or dry. 

 

e. Disposal:  Contractor shall dispose of excess topsoil only after 

approval by the Engineer and in accordance with Item 2227 - 

Waste Material Disposal. 

 

2. Seedbed Preparation, On Site 

 

a. Seedbed is defined as the soil designated to support turf grass 

and/or sod, approximately 6-inches in depth below the design 

surface. 

 

b. Irregularities in finished seedbed surfaces shall be corrected to 

eliminate depressions. 

 

c. Disc, harrow, rake and grade the seedbed until it is free of clods 

and roots. 

 

d. Roots and woody plants over 1-inch diameter shall be removed. 

 

e. Final surface shall be left in a roughened condition.  Imprints from 

the equipment shall be left horizontally on the slope. 

 

f. Surface crusting of the seedbed after rainfall or compaction, but 

prior to turf establishment, shall be broken up by disking, 

harrowing, or raking. 

 

g. For areas receiving sod, grade the seedbed adjacent to existing turf, 

pavement, etc., to permit sod to be flush with adjacent surfaces. 

 

h. Prepared seedbeds shall be protected from damage by pedestrian or 

vehicular traffic. 

 

i. Prepared seedbeds shall be inspected and accepted by the Engineer 

prior to turf establishment. 
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C. Seeding Methods:  Method of planting shall be as noted on the Bid Sheets or 

Plans and/or Exhibits, or as directed by the Engineer. 

 

1. Dry Application 

 

a. Fertilizer shall be spread evenly and uniformly and incorporated 

(disked, raked, or harrowed) into the seedbed prior to seeding. 

 

b. Seeding 

 

1) Plant seed with a broadcast seeder or a culti-packer seeder.  

Grass seed shall be planted no deeper than ¼-inch, and the 

distance between rows shall be 12-inches or less.  

Distribute seed uniformly. 

 

2) Roll the planted seedbed with a culti-packer or rake 

immediately after seeding and prior to applying mulch 

cover. 

 

3) Seed may be broadcast by hand for small areas or areas 

inaccessible to seeding equipment, as approved by the 

Engineer.  Areas seeded by hand shall be rolled or lightly 

compacted, if possible. 

 

c. Mulching 

 

1) Immediately after application of seed, straw or hay mulch 

shall be applied to all seeded areas with a slope steeper than 

6H:1V (Horizontal:Vertical). 

 

2) Straw or hay mulch shall be applied at a rate of 2,500 

pounds (dry weight) per acre. 

 

3) The straw or hay mulch must be secured with hydromulch 

or other approved methods. 

 

a) Hydromulch, consisting of an homogeneous 

aqueous mixture of recycled paper fiber, water, and 

tackifier, shall be applied to achieve a rate of 1,000 

pounds of paper fiber mulch per acre over the straw 

mulch.  Guar gum tackifier shall be applied at a 

minimum rate of 50 pounds (dry weight) per acre. 

 

b) Application rate for other tackifier/soil binder 

compounds shall be in accordance with 
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manufacturer recommendations and approved by 

the Engineer. 

 

d. Watering:  After mulching, water the seedbed until the surface is 

uniformly moist to an approximate depth of ½-inch.  Excessive 

watering pressure or quantity which would cause washing of 

mulch and seed, erosion, or rilling shall not be allowed. 

 

2. Hydroseeding With Mulch 

 

a. Hydroseeding with mulch is the application of an homogeneous 

aqueous mixture of seed, water, fertilizer, dye, wood fiber mulch, 

and tackifier/soil binder to the seedbed. 

 

b. Fertilizer shall be added to the aqueous mixture no more than 30 

minutes prior to application to prevent damage to the seed.  

Fertilizer shall be completely water soluble. 

 

c. Guar gum tackifier shall be applied at a minimum rate of 50 

pounds (dry weight) per acre. 

 

d. Wood fiber mulch shall be applied at a rate of 2,000 pounds (dry 

weight) per acre. 

 

e. Application rate for other tackifier/soil binder compounds shall be 

in accordance with manufacturer’s recommendations and approved 

by the Engineer. 

 

3. Overseeding 

 

a. Overseeding is the application of an homogeneous aqueous 

mixture containing water, seed (per Seed Plan 4 or 5), and fertilizer 

to an area with existing vegetation. 

b. At the direction of the Engineer, site shall be mowed prior to 

overseeding. 

 

c. Soil surface shall be lightly disked no more than 1-inch deep. 

 

d. Fertilizer shall be added to the aqueous mixture no more than 30 

minutes prior to application to prevent damage to the seed.  

Fertilizer shall be completely water soluble. 

 

e. Area shall be rolled with a culti-packer, or lightly harrowed or 

raked to cover seed with a ¼-inch of soil. 
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D. Sodding 

 

1. Sod shall be placed in areas as shown on the Plans and/or Exhibits or as 

directed by the Engineer. 

 

2. Fertilizer shall be spread evenly and uniformly and incorporated (disked, 

raked, or harrowed) into the seedbed prior to placing sod. 

 

3. Prepared seedbed shall be lightly watered immediately prior to placing 

sod, as required. 

 

4. Sod panels shall be placed tightly against each other in rows. 

 

5. Lateral joints shall be staggered.  Care shall be exercised to ensure the sod 

is not stretched or overlapped and that all joints are butted tightly with no 

spaces between strips. 

 

6. Tamp or roll the sod to ensure good contact with the seedbed. 

 

7. Lightly water sod during installation to prevent excessive moisture loss. 

 

8. Immediately after installation of sod, remove extraneous clumps of sod or 

soil on sod, rake and wash off plant remnants on sod or adjacent 

pavements. 

 

 

IV. QUALITY ASSURANCE 

 

A. Engineer shall accept turf establishment when specified area is complete with an 

established growth on soil stabilized turf. 

 

B. Contractor shall be responsible for repairing areas damaged until the turf 

establishment is accepted by the Engineer.  Repairs include, but not limited to, 

damage due to erosion, rilling, traffic, or other causes. 

 

C. Contractor shall replace all dead or dying sod panels.  
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Std. 8/12/85
Revised 10/1/02

ITEM 2274

CONCRETE SLOPE PAVING

I. GENERAL

A. This Item shall consist of excavation or back fill of the drainage channel, bayou, 
or ditch to the lines and grades established on the seams, disposal or supply of the 
material, and the construction of the reinforced concrete slope paving.

B. Related Work (if utilized in this project)

1. Item 3200 - Concrete Reinforcement

2. Item 3310 - Concrete

II. MATERIALS

A. Concrete

Item 3310 - Concrete:   Class as shown on Plans and/or Exhibits or in Proposal.

B. Reinforcing Steel

Item 3200 - Concrete Reinforcement:   Bar size and type as shown on Plans and/or 
Exhibits.

C. Expansion Joint Material

To be in accordance with section and location as shown on Plans and/or Exhibits.

1. Fillers

a. Pre-Molded

1) Asphalt filler board per ASTM D994-71.

2) Pre-Molded joint material per ASTM D1751-73
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b. Wood

1) Redwood:   Boards shall be heartwood and shall be free 
from sapwood, knots, clustered birdseye, checks & splits.  
Maximum weight per cubic foot when oven dried to 
constant weight to be 30 pounds.

2) Other Woods:   Cypress, Gum Southern Yellow Pine, or 
Douglas Fir Timber may be used with prior approval of the 
Engineer.  With the exception of Cypress, all boards shall 
have a creosote or penta chlorophenol treatment of 6 
pounds per cubic foot. Maximum weight per cubic foot 
when oven dried shall not be greater than 30 pounds per 
cubic foot.

D. Forms

1. Pavement

a. Wood Forms:   Construction to be 2x material, free from warps, 
bends, and kinks, and sufficiently true to provide a straight edge on 
concrete.  Use precautionary methods to prevent leakage of mortar 
through or under side forms.  Top of each form section, when 
tested with a straight edge, to conform to the requirements 
specified for the surface of completed pavement.

b. Metal Forms:   Use metal forms of approved shape and section.  
Preferred depth of form to be equal thickness of pavement.  Forms 
with depths greater or less than 1-inch of pavement thickness may 
be used.  Forms with less depth than pavement thickness to be 
brought to required depth by securely attaching wooden planks of 
approved section and size to bottom of form.  Use form section at 
least 10-feet in length, and provide for staking in position with not 
less than 3 pins.  Use forms of adequate strength to withstand 
machine loads without visible springing or settlement.  Use forms 
free from warps, bends and kinks, and sufficiently true to provide a 
straight edge on concrete.  Top of each form section, when tested 
with a straight edge to conform to the requirements specified for 
the surface of the completed pavement.  Use flexible or curved 
forms of wood or metal of proper radius for curves of 200-foot 
radius or less.
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F. Materials for Curing

1. Burlap:   Mats to be in good condition, clean, and free of any substance 
which would have deleterious effect on concrete.

2. Cotton Mats:   Mats to be in good, clean, and free of any substance which 
would have deleterious effect on concrete.

3. Waterproof Paper:   Per ASTM C171-69

4. Membrane Curing Compounds:   Conform to ASTM C309-74. 

5. White Polyethylene Sheeting:   Sheet having thickness not less than 4 mils 
(.004-inch).

G. Grouting

1. Material and mixtures for grouting curb dowels.

a. Proportion by weight.

b. One part Portland cement, Type I or Type II.

c. One part clean, sharp sand.

d. Seven-tenths part non-shrinking grout aggregate.

e. No more than 5½ gals. water per sack cement.

2. Other:   Use mixture by weight of one part Portland cement and two parts 
sand for general purposes.  If space to be grouted is less than 1-inch and is 
impossible to tamp grout, use one-to-one mix. Where space to be filled 
with grout is large, use original concrete mixture.  Use stiff mixture for 
grout to be tamped, produced by prolonged mixing.  To obtain stiff grout, 
mix mortar using amount of water required to thoroughly mix ingredients, 
then continue mixing without additional water until grout is stiff enough to 
be compacted by tamping when placed.  For grouting blockouts for 
embedded pipes and similar items, use grout to which 5 pounds of 
non-shrinking grout aggregate per sack of cement has been added.
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III. EXECUTION

A. Subgrade

Excavate, shape, and compact subgrade to grades, sections, and densities on Plans 
and/or Exhibits.  Maintain drainage at all times.  Test subgrade section with an 
approved template, operated and maintained by Contractor.

B. Wood and Steel Forms

1. Setting:   Set forms on compacted subgrade, cut true to grade on that entire 
form section supported by subgrade.  Stake metal form sections with at 
least 3 pins per section with a pin on each side of every joint.  Adequately 
stake wood form sections to prevent bows in form and to keep form 
sections to grade.  Joint form sections to prevent displacement.

Clean and oil form with form oil each time they are used.  Set forms to 
line and grade for at least 200-feet ahead of mixer.  Check conformity of 
alignment and grade immediately prior to placing concrete.

2. Removal:   Leave forms in place for at least 12 hours.  Remove forms 
without injury to concrete.  Immediately repair damage resulting from 
form removal.  Point up all exposed honeycombed areas with approved 
mortar.  As soon as curb forms are removed, backfill behind curbs with 
approved material and compact to 90 percent Standard Proctor density.

C. Slip Forms

Equipment to be provided with traveling side forms of sufficient dimensions, 
shape, and strength to support concrete laterally for sufficient length of time 
during placement to produce pavement of required cross-section.  Concrete to be 
distributed uniformly into final position by slip form paver, and horizontal 
deviation in alignment of edges not to exceed 1¼-inches from established 
alignment.

D. Concrete Placing and Handling - Wood and Steel Forms

1. Deposit concrete on subgrade in such manner as to require as little 
rehandling as possible.  Use shovels for hand spreading of concrete.  Use 
of rakes will not be permitted.  Place concrete in a rapid, continuous 
operation.

2. Consolidate all concrete placed for pavement by an approved mechanical 
vibratory unit designed to vibrate the concrete internally. A vibratory 
member equipped with synchronized vibratory units to extend across 
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pavement practically to, but not to come in contact with, side forms.  
Space separate vibratory units at sufficiently close intervals to provide 
uniform vibration and consolidation to entire width of pavement.  Mount 
mechanically operated with vibrators in such manner as not to come in 
contact with forms or reinforcement and not to interfere with transverse or 
longitudinal joints.

3. Furnish hand-manipulated mechanical vibrators in number required for 
provision of proper consolidation of concrete along forms, at joints, and in 
areas not covered by mechanically controlled vibrators.

E. Concrete Placing and Handling - Slip Forms

1. Concrete, for full paving width, to be effectively consolidated by internal 
vibration, with transverse vibrating units, at with a series of longitudinal 
vibrating units.  Internal vibration to mean vibration by means of vibrating 
units loaded within the specified thickness of pavements section and at a 
minimum distance ahead of screed equal to pavement thickness.

2. When concrete is being placed adjacent to an existing pavement, that part 
of the equipment which is supported on the existing pavement to be 
equipped with protective pads on crawler tracks or rubber-tired wheels, 
offset to run a sufficient distant from edge of pavement to avoid breaking 
or cracking pavement edge.

3. After concrete has been given a preliminary finish by finishing devices 
incorporated in the slip-form paving equipment, surface of the fresh 
concrete to be checked with a straightedge to tolerances and finish 
required.

F. Concrete Placing and Handling - Wood or Metal Formed Curb

Curbing may be poured monolithic with pavement or may be added to pavement 
surface at a later time.  Place curb dowel bars while pavement is plastic.  Provide 
expansion joint and contraction in curb opposite each expansion joint or 
contraction joint in pavement and at each curb inlet. Use same expansion joint 
material as used in pavement.  Cut weakened plane joints with an approved 
grooving tool opposite each joint in pavement, as required.  Apply finish coat of 
mortar on exposed surfaces of curb.  Mortar composed of one part Portland 
cement and two parts sand. Apply mortar with a template or “mule” conforming 
to plan curb dimensions.  Steel trowel finish all exposed surfaces of curb and 
brush to a smooth, uniform surface.
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G. Concrete Placing and Handling - Machine-Laid Curb

1. Lay curbs by an extrusion-type machine.  Immediately prior to placing of 
the curb, thoroughly clean the previously approved foundation.

2. Grade and alignment for top of curb to be as shown on Plans and/or 
Exhibits.  The forming tube of the extrusion machine to be readily 
adjustable vertically curing the forward motion of the machine, to provide 
required variable height of curb necessary to conform to the established 
grade line.

3. Feed concrete into machine in such a manner and at such consistency that 
the finished curb will present a well-compacted mass with a surface free 
from voids and honeycomb and tree to established shape, line, and grade.

4. Perform any additional surface finishings specified and/or required 
immediately after extrusion.  Construct joints as specified or as shown on 
Plans and/or Exhibits.

H. Finishing

1. Concrete slope pavement may be finished by machine or by hand. If by 
machine, see Paragraph F above.  If finished by hand, thoroughly vibrate 
concrete around reinforcement and embedded fixtures. Tamp concrete 
with a tamping template made of 4-inch by 10-inch lumber, or equivalent 
metal section, at least 2-feet longer than width of pavement, to conform to 
crown section of pavement.  If wood tamping template is used, it is to have 
a steel face not less than d-inch in thickness.  Strike off concrete with a 
strike-off screed made of 40-inch by 10-inch lumber or equivalent metal 
section at least 2-feet longer than width of pavement and conforming to 
crown section of pavement.  Move strike-off screed forward with 
combined transverse and longitudinal motion in direction work is 
progressing, maintaining screed in contact with form, and maintaining 
slight excess of materials in front of cutting edge.  Use a longitudinal float 
not less 10-feet in length to level surface.  Prior to concrete becoming 
non-plastic, belt pavement surface with canvas or canvas-rubber 
composition belt of two- or four-ply construction not less than 6-inches 
nor more than 10-inches wide, and at least 2-feet longer than width of 
pavement.  Use short transverse strokes and rapid advance longitudinally 
to produce uniform surface of gritty texture.

2. Slip Form:   If this method of construction is used, all requirements of this 
Technical Specification in regard to subgrade and pavement tolerances, 
pavement depth, alignment, consolidation, finishing, workmanship, etc. to 
be met.  Equip “Slip Form Paver” with longitudinal triangular finishing 
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float adjustable to crown and grade. Extend float across the pavement 
almost to the side form and/or the edge of slab.

I. Surface Tests

1. Test entire surface before initial set and correct irregularities or 
undulations to bring surface within requirements of following test, then 
finish.

2. Place approved 10-foot straight edge parallel to center of roadway so as to 
bridge any depressions and touch all high spots.  Ordinates measured from 
face of straight edge to surface of pavement not to exceed 1/16-inch per 
foot from nearest point of contact, and in any case maximum ordinate to 
10-foot straight edge to be no greater than c-inch.

J. Joints

Place joints of types shown on Plans and/or Exhibits at required locations and at 
spacing shown.

1. Construction Joints:   Place transverse construction joint when necessary 
to stop concrete placement for period of more than 30 minutes.  Length of 
slab to be not less than 10-feet from nearest joint of complete slab.  If 
closer than 10-feet, Contractor to remove concrete from between forms 
back to nearest normal joint and place construction joint at bulkhead.  Use 
longitudinal keyed construction joints at pavement edges where required.

2. Expansion Joints:   Place expansion joint as shown on Plans and/or 
Exhibits.  Do not use boards less than 6-feet in length.  When pavement is 
24-feet or less in width, use not more than two length of board.  Secure 
pieces to form straight joint.  Shape board filler accurately to cross-section 
of concrete slab.

K. Protection and Curing

Following requirements apply on alternate methods of curing.  Cover concrete 
with burlap or cotton mats, when concrete has hardened sufficiently to prevent 
marring of surfaces, and keep wet continuously for 72 hours.  Apply curing 
compound immediately after free water has disappeared and at rate specified.  
Keep polyethylene sheets or membrane curing film in place and intact for five 
days, in lieu of 72 hours when curing.  Cure concrete curbs and gutters to prevent 
checking while setting. After each day’s run, barricade street.  No wheeling will 
be allowed on concrete during curing period.  Do not open pavement to traffic 
until concrete is at least 7 days old.  Clean off pavement and seal joints before 
opening pavement to any traffic.
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L. Penalty for Deficient Concrete Pavement Thickness

It is the intent of this specification that the concrete slope pavement be 
constructed in strict conformity with the thickness and typical sections shown on 
the Plans and/or Exhibits. Where any such pavement is found not so constructed, 
the following rules relative to adjustment of payment for acceptable concrete slop 
payment and to the replacement of faulty concrete slope pavement shall govern.

1. Pavement Thickness:   The concrete slope pavement will be core drilled by 
a Testing Lab prior to final acceptance.  The thickness of the pavement 
will be determined by measurement of the cores.  At such points as the 
Engineer may select in each Unit, one core will be taken for each 1000 
square yards of concrete pavement, or fraction thereof, in the Unit.  If the 
core, so taken, is not deficient more than 0.25-inch, full payment shall be 
made and the cores will be paid for by the Owner.  If the core is deficient 
in thickness by more than 0.25-inch but not more than 0.5-inch, two 
additional cores will be taken from the area represented and the average of 
the three cores determined.  If the average measurement of these three 
cores is not deficient more than 0.25-inch from the plan thickness, full 
payment will be made.  If the average thickness of the three cores is 
deficient more than 0.25-inch, the sections having such deficiencies shall 
be removed and the concrete slope pavement shall be replaced to the 
specified plan depth.

2. No additional payment over Contract unit price to be made for pavement 
of thickness exceeding that required by Plans and/or Exhibits.

3. Additional cores required to determine areas of deficient thickness to be 
paid for by Contractor.
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 Section 02336 
 
 LIME STABILIZED SUBGRADE 
 
  
PART 1 G E N E R A L 
 
1.01 SECTION  INCLUDES 
 

A. Foundation course of lime stabilized subgrade material. 
 

1. Application of lime slurry to subgrade. 
 

2. Mixing, compaction, and curing of lime slurry, water, and subgrade into a stabilized 
foundation. 

 
1.02 MEASUREMENT AND PAYMENT 
 

A. Unit Prices. 
 

1. Measurement and payment for lime stabilized subgrade is on a square yard basis 
compacted in place to proper density.  Separate measurement will be made for each 
required thickness of subgrade course.   

 
a. Limits of measurement shall match actual pavement replaced, but no greater than 

maximum pavement replacement limits shown on Drawings.  Limits for  
measurement will be extended to include installed lime stabilized subgrade material 
that extends 2 foot beyond outside edge of pavement to be replaced, except where 
proposed pavement section shares common longitudinal or transverse edge with 
existing pavement section.  No payment will be made for lime stabilized subgrade in 
areas beyond these limits. 

 
b. Limits of measurement and payment shall match pavement replacement limits shown 

on Drawings, except as noted in Paragraph 1.02.A.1.a, or as approved by Project 
Manager. 

 
2. Measurement and payment for lime is by ton of 2000 pounds dry weight basis.  Calculate 

weight of dry solids for lime slurry based on percentage by dry weight solids. 
 

3. Refer to Section 01270 - Measurement and Payment for unit price procedures. 
 

B. Stipulated Price (Lump Sum).  If Contract is Stipulated Price Contract, payment for Work in 
this Section is included in total Stipulated Price. 

 

140



CITY OF HOUSTON 
STANDARD SPECIFICATION LIME STABILIZED SUBGRADE  
 

 
 02336-2 
 10/01/2002 

1.03 DEFINITION 
 B. Moist Cure:  Curing soil and lime to obtain optimum hydration. 
 
 C. 1000-Foot Roadway Section:  1000 feet per lane width or approximately 500 square yards of  
  compacted subgrade for other than full-lane-width roadway sections. 
 
1.04 REFERENCES 
 

A. ASTM D 698 - Standard Test Method for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3). 

 
B. ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth). 
 
C. ASTM D 4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils. 
 

D. TxDOT Tex-101-E (Part III) - Preparation of Soil and Flexible Base Material for Testing. 
 

E. TxDOT Tex-140-E - Measuring Thickness of Pavement Layer. 
 

F. TxDOT Tex-600-J - Sampling and Testing Hydrated Lime, Quicklime, and Commercial Lime 
Slurry. 

 
1.05 SUBMITTALS 
 

A. Conform to requirements of Section 01330 - Submittal Procedures. 
 

B. Submit certification that hydrated lime, quicklime, or commercial lime slurry complies with 
specifications. 

 
C. Submit weight tickets, certified by supplier, with each bulk delivery of lime to work site. 

 
1.06 DELIVERY, STORAGE AND HANDLING 
 

A. Bagged lime shall bear manufacturer's name, product identification, and certified weight.  
Bags varying more than 5 percent of certified weight may be rejected; average weight of 50 
random bags in each shipment shall not be less than certified weight. 

 
B. Store lime in weatherproof enclosures.  Protect lime from ground dampness. 
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PART 2 P R O D U C T S 
 
2.01 WATER 
 

A. Use clean, clear water, free from oil, acids, alkali, or vegetation. 
 
2.02 LIME 
 

A. Type A - Hydrated Lime: Dry material consisting essentially of calcium hydroxide or mixture 
of calcium hydroxide and an allowable percentage of calcium oxide as listed in chemical 
composition chart. 

 
B. Type B - Commercial Lime Slurry: Liquid mixture consisting essentially of lime solids and 

water in slurry form.  Water or liquid portion shall not contain dissolved material in sufficient 
quantity to be injurious or objectionable for purpose intended. 

 
C. Type C - Quicklime: Dry material consisting essentially of calcium oxide.  Furnish quicklime 

in either of the following grades: 
 

1. Grade DS:  Pebble quicklime of gradation suitable for use in preparation of slurry for wet 
placing. 

 
2. Grade S:  Finely-graded quicklime for use in preparation of slurry for wet placing.  

Donor use grade S quicklime for dry placing. 
 

D. Conform to the following requirements: 
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TYPE 
 

 
 

 
CHEMICAL COMPOSITION  

A 
 

B 
 

C 
 
Active lime content,  
% by weight Ca(OH)2+CaO  

 
 

90.0 min1

 
 

87.0 min2

 
 
- 

 
Unhydrated lime content, % by weight CaO 

 
 

5.0 max 

 
 
- 

 
 

87.0 min 
 
Free water content, % by weight H2O : 

 
5.0 max 

 
- 

 
- 

 
SIZING 

 
 

 
 

 
 

 
Wet Sieve, as % by weight residue retained: 

 
 

 
 

 
 

 
No. 6 

 
0.2 max 

 
0.2 max2

 
8.0 max3

 
 No. 30 

 
4.0 max 

 
4.0 max2

 
- 

 
Dry sieve, as % by weight residue retained: 

 
 

 
 

 
 

 
1-inch 

 
- 

 
- 

 
0.0 

 
1/2-inch 

 
- 

 
- 

 
10.0 max 

 
Notes: 
1. Maximum 5.0% by weight CaO shall be allowed in determining total active lime 

content. 
2. Maximum solids content of slurry. 
3. Total active lime content, as CaO, in material retained on No. 6 sieve shall not exceed 

2.0% by weight of original Type C lime. 
 

E. Deliver lime slurry to job site as commercial lime, or prepare at job site by using hydrated 
lime or quicklime.  Provide slurry free of liquids other than water and of consistency that can 
be handled and uniformly applied without difficulty. 

 
F. Lime containing magnesium hydroxide is prohibited. 

 
2.03 SOIL 

 
A. Soil to receive lime treatment may include borrow or existing subgrade material, existing 

pavement structure, or combination of all three.  Where existing pavement or base material is 
encountered, pulverized or scarify material so that 100 percent of sampled material passes 2-
inch sieve. 
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PART 3 E X E C U T I O N 
3.01 EXAMINATION 
 

A. Verify compacted subgrade will support imposed loads. 
 

B. Verify subgrade lines and grades. 
 
3.02 PREPARATION 
 

A. Complete backfill of utilities prior to stabilization. 
 

B. Cut material to bottom of subgrade using an approved cutting and pulverizing machine 
meeting following requirements: 

 
1. Cutters accurately provide smooth surface over entire width of cut to plane of secondary 

grade. 
 

2. Provide cut to depth as specified or shown in the Drawings. 
 

C. Alternatively, scarify or excavate to bottom of stabilized subgrade.  Remove material or 
windrow to expose secondary grade.  Obtain uniform stability. 

 
D. Correct wet or unstable material below secondary grade by scarifying, adding lime, and 

compacting as directed by Project Manager. 
 

E. Pulverize existing material so that 100 percent passes a 1-3/4-inch sieve. 
 
3.03 LIME SLURRY APPLICATION 
 

A. Apply slurry with distributor truck equipped with an agitator to keep lime and water in 
consistent mixture.  Make successive passes over measured section of roadway to attain 
proper moisture and lime content.  Limit spreading to an area where preliminary mixing 
operations can be completed on same working day. 

 
B. Minimum lime content shall be 5 percent of dry unit weight of subgrade as determined by 

ASTM    D 698 
 
3.04 PRELIMINARY MIXING 
 

A. Use approved single-pass or multiple-pass rotary speed mixers to mix soil, lime, and water to 
required depth.  Obtain homogeneous friable mixture free of clods and lumps. 

 
B. Shape mixed subgrade to final lines and grades. 
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C. Eliminate following operations and final mixing if pulverization requirements of Paragraph 
3.05C can be met during preliminary mixing: 
1. Seal subgrade as precaution against heavy rainfall by rolling lightly with light pneumatic 

rollers. 
 

2. Cure soil lime material for 24 to 72 hours or as required to obtain optimum hydration.  
Keep subgrade moist during cure. 

 
3.05 FINAL MIXING 
 

A. Use approved single-pass or multiple-pass rotary speed mixers to uniformly mix cured soil 
and lime to required depth. 

 
B. Add water to bring moisture content of soil mixture to optimum or above. 

 
C. Mix and pulverize until all material passes 13/4-inch sieve; minimum of 85 percent, 

excluding non-slacking fractions, passes 3/4-inch sieve; and minimum of 60 percent 
excluding non-slacking fractions passes No. 4 sieve.  Test according to TxDOT Tex-101-E, 
Part III using dry method. 

 
D. Shape mixed subgrade to final lines and grades. 

 
E. Do not expose hydrated lime to open air for 6 hours or more during interval between 

application and mixing.  Avoid excessive hydrated lime loss due to washing or blowing. 
 
3.06 COMPACTION 
 

A. Aerate or sprinkle to attain optimum moisture content to 3 percent above optimum, as 
determined by ASTM D 698 on material sample from roadway after final mix with lime. 

 
B. Start compaction immediately after final mixing. 

 
C. Spread and compact in two or more equal layers where total compacted thickness is greater 

than equipment manufacturer’s recommended range of mixing and compaction. 
 

D. Compact with approved heavy pneumatic or vibrating rollers, or combination of tamping 
rollers and light pneumatic rollers.  Begin compaction at bottom and continue until entire 
depth is uniformly compacted. 

 
E. Do not allow stabilized subgrade to mix with underlying material.  Correct irregularities or 

weak spots immediately by replacing material and recompacting. 
 

F. Compact subgrade to minimum density of 95 percent of maximum dry density, according to 
ASTM D 698, at moisture content of optimum to 3 percent above optimum, unless otherwise 
indicated on Drawings: 
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G. Seal with approved light pneumatic tired rollers.  Prevent surface hair line cracking.  Rework 
and recompact at areas where hairline cracking develops. 

 
3.07 CURING 
 

A. Moist cure for minimum of 3 days before placing base or surface course, or opening to traffic. 
 Subgrade may be opened to traffic after 2 days when adequate strength has been attained to 
prevent damage. Restrict traffic to light pneumatic rollers or vehicles weighing less than 10 
tons. 

 
B. Keep subgrade surface damp by sprinkling.  Roll with light pneumatic roller to keep surface 

knit together. 
 

C. Place base or surface within 14 days after final mixing and compaction.  Restart compaction 
and moisture content of base material when time is exceeded. 

 
3.08 TOLERANCES 
 

A. Completed surface: smooth and conforming to typical section and established lines and 
grades. 

 
B. Top of compacted surface: Plus or minus 1/4 inch in cross section or in 16-foot length. 

 
C. Depth of lime stabilization shall be plus or minus one inch of specified depth for each 1000-

foot roadway section. 
 
3.09 FIELD QUALITY CONTROL 
 

A. Testing will be performed under provisions of Section 01454 - Testing Laboratory Services. 
 

B. Test soils, lime, and mixtures as follows: 
 

1. Tests and analysis of soil materials will be performed in accordance with ASTM D 4318, 
using the wet preparation method. 

 
2. Sampling and testing of lime slurry shall be in accordance with TxDOT Tex-600-J, 

except using a lime slurry cup. 
 

3. Sample mixtures of hydrated lime or quicklime in slurry form will be tested to establish 
compliance with specifications. 
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4. Moisture-density relationship will be established on material sampled from roadway, 
after stabilization with lime and final mixing, in accordance with ASTM 698, Moist 
preparation Method. 

 
C. In-place depth will be evaluated for each 1000-foot roadway section and determined in 

accordance with TxDOT Tex-140-E in hand excavated holes.  For each 1000-foot section, 3 
phenolphthalein tests will be performed.  Average stabilization depth for 1000-foot section 
will be based on average depth for three tests. 

 
D. Perform compaction testing in accordance with ASTM D 2922.  Three tests will be performed 

for each 1000-foot roadway section.  
 

E. Pulverization analysis will be performed as required by Paragraph 3.05C on material sampled 
during mixing of each production area.  Three tests will be performed per 1000-foot roadway 
section or a minimum of once daily. 

 
3.10 REWORK OF FAILED SECTIONS 

 
A. Rework sections that do not meet specified thickness. 

 
B. Perform the following steps when more than 72 hours have lapsed since completion of 

compaction. 
 

1. Moist cure for minimum of 3 days after compaction to required density. 
 

2. Add lime at rate of 25 percent of specified rate at no additional cost to City. 
 

3. Moisture density test of reworked material must be completed by laboratory before field 
compaction testing can be completed. 

 
3.11 PROTECTION 
 

A. Maintain stabilized subgrade to lines and grades and in good condition until placement of 
base or surface course.  Protect asphalt membrane from being picked up by traffic. 

 
B. Repair defects immediately by replacing material to full depth. 

 
 
 END OF SECTION 
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Std. 5/19/87
Revised  5/10/16

ITEM 2555

WATER PIPING

I. GENERAL

A. Scope:  This section specifies furnishing and installing new water mains including 
valves, valve boxes, flush valves, blocking, fittings, and other appurtenances.

B. Related Work (if utilized in this project)

1. Item 2221 - Excavation, Trenching and Backfilling for Utilities

2. Item 9901 - Painting and Coating

II. MATERIALS

A. Ductile Iron Pipe

1. Furnish ductile iron pipe manufactured in accordance with AWWA C-
151/A21.50.  Pipe to be of American manufacture.  Ductile iron pipe to be 
of thickness class per Plans and/or Exhibits in accordance with AWWA C-
150/A21.51.  Manufacturer to furnish Certification of Compliance.

2. Unless shown otherwise on Plans and/or Exhibits or required herein, push-
on joints to be considered standard.

3. Where Plans and/or Exhibits or specifications indicate cast iron fittings or 
ductile-iron fittings, the terms are to be considered interchangeable.  Such 
fittings are to conform to AWWA C-110 for 200 psi working pressure.  
Joints shall be consistent with intended use as shown on drawing.  Where 
no joint type is indicated in cast iron pipe runs, push-on is to be considered 
standard.  Manufacturer to provide Certification of Compliance, 
“restrained” mechanical joints, to have welded ring on spigot, or other 
approved design.

4. “Flanged and flanged” and “flanged and plain end” pipe shall be in 
conformity with AWWA C-115.

5. All C.I. and D.I. pipe and fittings shall be furnished with cement-mortar 
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lining conforming to AWWA C-104-08, standard thickness.

6. All material to be approved by Underwriters’ Laboratory and accepted 
without penalty by the Texas Fire Insurance Commission.

B. Steel Pipe

1. Provide steel pipe intended for use as underground carrier pipe, sizes 4-
inches through 24-inches, conforming with AWWA C-200-12; 150 psi 
working pressure; cement-mortar lining per AWWA C-205-12.

2. Minimum wall thicknesses for carrier pipe must meet the following 
criteria:

Nominal                                 Minimum LBS Per
Pipe                Outside           Wall Lineal
Size                Diameter         Thickness Foot,
(Inches)         (Inches)           (Inches) Uncoated

4 4.500 0.250 11.35
6 6.625 0.280 18.97
8 9.625 0.322 28.55
10 10.750 0.365 40.48
12 12.750 0.375 59.56
16 16.000 0.375 62.58
18 18.000 0.375 70.59
20 20.000 0.375 78.60
24 24.000 0.375 94.62

3. Furnish pipe with beveled ends for field butt welding.

4. Coat the pipe exterior in accordance with Item 9901 - Painting and 
Coating.

5. Furnish new and unused pipe manufactured in compliance with 
Underwriters’ Laboratories, Inc. specifications, Steel Pipe Lines for 
Underground Water Service.  Pipe must be acceptable, without penalty, to 
the Texas Fire Insurance Commission for use in water works distribution 
systems.

6. Where small diameter steel pipe is required, it is to be ASTM A-53 or 120, 
Schedule 40, galvanized.

C. Pre-tensioned Concrete Cylinder Pipe

1. Pipe scheduled for underground water main unless another material 
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specifically named, is to be reinforced concrete water pipe-steel cylinder 
type, pre-tensioned, conforming to AWWA C-303-08, unless shown 
otherwise on Plans and/or Exhibits.  The concrete cylinder pipe is to also 
be approved by Underwriters’ Laboratory and accepted by the State Fire 
Insurance Commission without penalty.

2. The manufacturer will be supplied all necessary data per Sec. 1.4 of said 
specification.  He shall promptly submit, per Sec. 1.6 (C-303-08) detailed 
Plans and/or Exhibits and schedules and tabulated layout schedule.  Each 
piece shall be marked thereon with an identification number, and each 
piece subsequently manufactured shall be so marked per Sec. 1.7 (C303-
08).

3. Quality control test reports on steel, cylinder assembly, and concrete shall 
be submitted to the Owner through the Engineer.  An Affidavit of 
Compliance shall be similarly provided.

4. The design working pressure of the pipe is to be 150 psi, the design 
transient pressure is to be 100 psi.  The external loading condition is to be; 
Live Load-AASHO H20, Dead Load-30" cover to 15-feet saturated clay 
backfill; bedding as shown on details and described herein.  Pipe to be 
considered rigid.

5. Joints, except where specifically otherwise designated to be compressed 
rubber “O” Ring” type.  In general, thrust is to be transferred to earth by 
skin friction through tack-welded joints.  All vertical fittings to be welded, 
as well as horizontal bends not noted on Plans and/or Exhibits as requiring 
blocking.  Manufacturer to submit detail and incorporate in layout.

6. Flanges on steel cylinder pipe to conform to AWWA C-207-07, Class E, 
or ASA Series 150, flat-faced.

7. Spigot ends to match C.I. fittings to have O.D. matching cast iron.

8. All joints to be externally mortared in accordance with manufacturer’s 
recommendations.  All joints on 18-inch and larger to be internally 
mortared in accordance with manufacturer’s recommendations.

9. Tapped or special connections to be mortared, no exposed metal pipe.

D. Polyvinyl-Chloride Pipe

1. PVC pressure pipe, 4-inch and larger diameter, to conform to AWWA C-
900-07, or AWWA C-905-10, minimum 150 psi rated, elastomeric ring 
joints unless otherwise required.
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2. PVC Pressure Pipe, 3-inch and smaller, is to conform to ASTM D-1785, 
and ASTM D-2241, Class 160.  Class 160 in 1½-inch, 2-inch, and 3-inch 
diameters to have elastomeric seal joints, ASTM D- 3139.  Smaller pipe to 
be solvent welded.

E. Copper Tubing

1. Provide Type K copper tubing for underground service where required in 
¾-inch, 1-inch, 1½- inch, and 2-inch sizes.  The tubing to be Type K, soft-
annealed, with proper bending temper. 

2. Tubing must meet requirements of ASTM B-88 and Federal Specification 
WW-T-799.

F. Polyethylene Pipe

1. Polyethylene pipe and tubing, hereinafter called PE pipe or tubing, shall 
conform to AWWA C-901-08, PE 3408 material, Class 160.

2. All coils of PE tubing shall be spirally wrapped in heavy water resistant 
paper or packaged in cardboard boxes.  Each coil shall be labeled clearly 
to show the size, coil length and pressure rating of the tubing.

G. Fittings for Service Connections:  Provide brass fittings in conformance with 
AWWA C-800-12.

H. Gate Valves:  Resilient Wedge, NRS gate valves with iron body, fully 
encapsulated resilient wedge seats conforming to AWWA C-515-09. Valve ends 
to be of type indicated on Plans and/or Exhibits, or if not indicated, mechanical 
joint or hub or gasketed appropriate for the connecting piping.  M.J. bolt holes to 
straddle centerline.  Underground valves to be provided with 2-inch square 
operating nut, aboveground with handwheels.  Stem seals to be “O” ring.  Stem to 
turn counterclockwise to open.  M.J. bolts to be cadmium plated.

I. Butterfly Valves:  Furnish butterfly valves for locations shown on Plans and/or 
Exhibits conforming to AWWA C-504-10.  Valve ends to be short body flanged 
or mechanical joint as indicated on Plans and/or Exhibits.  Valve to have stainless 
steel body seat and 360 degrees rubber seat on vane.  Seat to be site replaceable.  
“O” ring shaft seal.  Valves for underground locations to be fitted with manual 
underground operator, 2-inch square nut, opening counterclockwise.  Above 
ground valves to be fitted with crank operator, opening counterclockwise.  M.J. 
bolts to be cadmium plated.  Manufacturer to furnish Certificate of Compliance.

J. Flexible Component
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1. Flanged Adapters:   Up to 12-inches, to be Rockwell Type 912 or 
approved equal, larger than 12-inch diameter, to be Rockwell Type 913 or 
approved equal.  For “lock” type furnish with locking studs for 12-inches 
and smaller; furnish harness assembly for larger adapters.

2. “Dresser” Couplings:   Cast couplings for cast iron pipe; Dresser Style 38, 
53, 153 or Rockwell Type 43D series.

K. Fire Hydrants:  Fire hydrants shall meet or exceed the requirements specified in 
AWWA C502, latest revision, and shall comply with Factory Mutual Research 
Corporation and Underwriters’ Laboratories UL Standard 246. The minimum 
rated working pressure shall be 200 psi with a minimum test pressure of 400 psi. 
Hydrants shall comply with the following specific design criteria:

1. Main valve closure shall be compression type, opening against the 
pressure and closing with the pressure. 

2. Fire hydrants shall be traffic models, with breakable stem coupling.  
Traffic feature to be designed so the nozzle section of the hydrant can be 
rotated (by degree) to full 360 degree circle to face the nozzles in any 
direction. The internal hydrant rod shall be two piece, held together by a 
breakable coupling designed to snap upon vehicular impact. The hydrant 
barrel shall have a two piece breakable flange at the bottom of the upper 
barrel.

3. The main valve opening shall not be less than 5¼-inch. Unit to be 
designed so removable hard rubber seat, drain valve mechanism, internal 
rod, and all working parts can be removed through the top of the hydrant. 
These parts shall be removable without disturbing the ground line joint or 
the nozzle section of the hydrant. The bronze seat shall be threaded into 
matching threads of bronze for ease of field removal.

4. Hydrants shall be equipped with positive operating, non corrodible drain 
valves. The draining system shall be bronze and activated by the main 
stem without the use of an axillary rod, toggles, pins, etc. The drain 
mechanism shall be completely closed after no more than three turns of 
the operating nut in the opening direction. There shall be a minimum of 
two (2) inside ports and four (4) drain port outlets to the exterior of the 
hydrant.  Drain shut-off to be direct compression closure.  Sliding drain 
seals are not acceptable.

5. Hydrant shall be a dry-top type.  There shall be an internal top housing 
with triple O-rings to seal operating threads from the waterway and 
accommodate an anti-friction washer.
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6. The operating nut and stem shall be capable of withstanding an input 
torque of 200 ft-lbs in opening or closing directions. 

7. Hydrant shall be equipped with sealed grease lubrication.

8. Hydrant shall have two (2) 2½-inch hose nozzles and one (1) 4½-inch 
4½TPI pumper nozzle.  All nozzles to be NST 2½ 7.5 TPI. Nozzle section 
of hydrant to be designed to permit field replacement of damaged threads 
without special tools, excavation, or disturbing the ground joint.  Bronze 
nozzles are to be locked into hydrant barrel with locking lugs and sealed 
by heavy duty O-ring. Each nozzle to be equipped with weather cap with 
1½-inch operating nut.  Hydrant shall be a minimum of 18-inches from 
ground line to center of hose nozzle.

9. Hydrant to be equipped with 1½-inch operating nut.  Direction of opening 
shall be counterclockwise, with appropriate markings plainly visible to so 
indicate.

10. Hydrants shall have 6-inch M.J. shoe connection.

11. Unless otherwise shown, depth of bury shall be 4-feet with a minimum 
weight of 500 pounds at this bury.  Hydrants shall be designed to permit 
extension without excavation.

12. Friction loss through hydrant shall not exceed 3.0 psi at 1000 gpm through 
pumper nozzle.  Flow testing and certification of this feature shall be 
conducted by an independent testing laboratory and be in accordance with 
AWWA C502-05.

13. Fire hydrants are to be Mueller or American Darling.

L. Valve Boxes:  Furnish 3-piece cast iron valve boxes, with base sizes to fit valve 
bonnet.  Shaft shall be 5¼-inch diameter.  Lids marked “WATER.”  All pieces 
shall be asphalt-dipped.  For valves located outside of roadway, Tyler Series 6860 
screw type or 6" (PVC SDR-26) with cast iron section A and LID, to be 
furnished.  For valves located within roadway, Tyler Series 6865 slip type, or 
equal.  Extensions of proper length to be supplied.

III. EXECUTION

A. General:   Except as required otherwise by these specifications or by Plans and/or 
Exhibits, piping is to be installed in accordance with the applicable provisions of 
the following:
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1. Ductile cast iron water mains and appurtenances - AWWA C-600-10.

2. ASTM D-2321 - Recommended practice for underground installation of 
flexible thermoplastic pipe.

B. Pipe Handling

1. Pipe shipped to the job shall be properly protected against normal forces 
during transit from manufacturing site to project site.

2. Contractor shall provide and employ slings, lifting cables, strong backs, 
etc. as recommended by manufacturer in handling pipe, fittings and 
appurtenances on the job.  Proper care against damage from rough 
handling shall be exercised at all times.  Under no circumstances will pipe 
for fittings be dropped, nor will pipe be allowed to slam together.

3. Pipe is to be strung only on street right-of-way and easements; water pipe 
is never to be strung in drainage ditches.  Strung pipe shall not be placed 
so as to prevent or unreasonably obstruct access of people or vehicles to 
residences or to businesses.  Loose items such as joint assembly material 
are not to be left in street right-of-way.  Delivery of piping materials is to 
be scheduled so that pipe is strung a maximum of 2 weeks prior to pipe 
laying.

4. Particular care is to be taken to avoid damage to pipe that is cement mortar 
lined.

5. Pipe will be strung so bells or belled couplings face in the direction of 
laying advancement.

C. Pipe Laying General

1. Use specified piping materials corresponding to the material, size, type, 
etc. indicated on Plans and/or Exhibits.

2. Do not lay pipe in water, or when trench or weather are unsuitable for 
work, except with permission of the Engineer.  Keep water out of trench 
until jointing is complete.  When work is not in progress, close ends of 
pipe and fittings securely so that no trench water, earth or other substance 
will enter pipes or fittings.

3. Keep the inside of the pipe free from foreign matter during operations by 
plugging or other approved method.

4. Place pipe so that the full length of each section rests solidly upon the pipe 
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bed, with recesses excavated to accommodate bells and joints.  Take up 
and relay pipe when the grade or joint is disturbed after laying.  

5. Locate no joints closer than 9-feet from sanitary sewers.  Where possible, 
lay water lines 9-feet above sewers at crossings.

6. Where pipe ends are left for future connections, install valves, plugs or 
caps, as shown.  Provide thrust blocking or joint restraint as necessary to 
prevent pipe or fitting movement.

7. Handle pipe and accessories so that all pipe placed in the trench is sound 
and undamaged.  Take particular care not to injure pipe coating.

8. Cut cast iron neatly, using approved type mechanical cutter without 
damaging pipe.  Cutting by cutting torch is strictly prohibited.  Use wheel 
cutters when practical.  Saw asbestos-cement and PVC with sharp saw 
with properly set teeth.

9. Before installation, inspect pipe for defects.  Replace sections of pipe 
found to be defective, damaged or unsound.

10. Pipe barrels to be clean at time of joining.  Swab as required to remove 
dirt, mud and other foreign matter.

D. Bedding and Pipe Placement:  Refer to Item 2221 - Excavation, Trenching and 
Backfilling for Utilities

E. Joints

1. Make of joints generally to be in accordance with manufacturer’s 
directions and referenced standards.

2. For pipes using a compressed elastomeric gasket joints, bell and spigot 
surfaces and gasket shall be clean.  Area adjacent to gasket and gasket 
groove to be free of foreign particles.  Spigot beveled as required.  Gasket 
or spigot end lubricated per manufacturers directions.  The two pieces to 
be joined are to be in axial alignment and restrained from rotating around 
the axis, until the pipe is “home.”  The position of the gasket is to be 
checked all around with a feeler gauge when so recommended, or other 
recommended checks made to insure proper gasket positioning, and/or 
pipe and end gap.  Pipe ends are not to be butted.  The force necessary to 
push the pipe “home” shall be closely controlled, applied in such a manner 
as not to displace nor damage piping being joined.

3. Mechanical joints and flexible couplings to be made up similar to “push” 
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joints.  Pipe alignment to be within tolerance of joint.  Gasket to 
positioned all bolts made up evenly using a torque wrench of the 
recommended rating, bolts and nuts positioned and tightened in every 
hole.

4. Flange Joints

a. Flange faces to be clean.  Pieces to be joined are to be in  precise 
alignment and fit up to be snug without springing.  Gasket to be 
carefully positioned and bolts pulled up evenly.  Bolts or studs to 
be properly tightened in every hole.  Closures shall not require pull 
up by bolting for fit.  Special care to be taken at equipment, valve 
or fitting so that fit is good and flange makeup does not distort 
equipment.

b. Use flat face companion flanges only with flat faced fittings, 
valves or equipment.  Otherwise use raised face flanges.

c. Install 1/16-inch asbestos gasket full-face excepting ring for raised 
face, suitable for intended service and factory cut to proper 
dimensions.  Secure ring gaskets with a suitable gasket cement.

d. Use ANSI nuts and bolts, galvanized or black to match flange 
material.  Use cadmium plated nuts and bolts underground.  
Tighten bolts progressively to prevent unbalanced stress.  Draw 
bolts tight to ensure proper seating of gaskets.  Joints to be water 
tight.

e. Keep flange covers on equipment and shop-fabricated piping until 
ready to install in system.

5. Plastic

a. When using threaded joints provide sharp, clean pipe dies and 
Teflon thread tape.  Make joints in strict accordance with 
manufacturer’s recommendation.

b. When gluing PVC, use solvent cement method in strict accordance 
with manufacturer’s recommendations, and ASTM D- 2241.  
Allow proper drying time.

c. Compressed elastomeric joints to be made up in accordance to 
manufacturer’s recommendations.

F. Joint Deflection:  Joint deflection shall in no case exceed the manufacturer’s 
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recommendations.  Push-on type joints shall have deflections taken only after pipe 
is “home.”  Mechanical type joints to be deflected prior to final tightening.

G. Thrust Resistance

1. Responsibility of thrust resistance shall be the responsibility of the 
Contractors.

2. Thrust blocking shall be provided at all fittings.  The concrete shall bear 
on undisturbed firm soil.  If unavailable at a particular installation, the 
absence shall be promptly brought to the Engineer’s attention.  Place 
concrete so that joints are left accessible. 

3. Restrained Joints:   Where flexible joints are shown as “lock” or 
“restrained,” resistive restraint devices capable of being dismantled and 
with ample ability to transfer the thrust shall be engaged so as to positively 
prevent pipe separation.

H. Underground Protection, Cast and Ductile Iron

1. Where indicated on the Plans and/or Exhibits underground ductile and cast 
iron shall be wrapped in polyethylene film in accordance with AWWA C-
105.

2. Where indicated on the Plans and/or Exhibits underground metal piping 
shall be cathodically protected.

I. Setting Underground Valves, Valve Boxes, and Flushing Valves

1. Prior to installing valves or flushing valves, remove foreign matter from 
within the valves.  Inspect the valves in open and closed positions to verify 
that all parts are in satisfactory working condition.  Refurbish existing 
valves to be used again, installing new seats and seals and generally repair 
the valves.  Install fully closed.

2. Install valves, valve boxes, and flushing valves where shown or as located 
by the Owner.  The gate valves and flushing valves plumb and as detailed 
on Plans and/or Exhibits.  Set butterfly valve with shaft true horizontal.  
Center valve boxes on valves.  Locate valves away from roads or streets.  
Carefully tamp earth around each valve box for a minimum radius of 4-
feet or to undisturbed trench face if less than 4-feet.  Set flushing valve 2-
feet from the edge of the right-of-way, such that connecting pipe will not 
have less cover than distributing mains.

3. Place a concrete thrust block opposite pipe connections, set against the 
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vertical face of the trench to prevent the valve from moving.  If the 
character of the soil is such that the flushing valve cannot be securely 
wedged in this manner, provide bridle rods and rod callars of not less than 
¾-inch stock protected by a coat of acid- resisting paint.

4. Place pea gravel around the base of flushing valves to ensure drainage.  
Compact backfill thoroughly around the valve to grade line.

5. Valve boxes to be set vertical, with bases of proper size fitted over valve 
bonnets, slip type boxes to be used where box exposed to traffic.  Boxes to 
be set with tops flush with finish grade.  Slip type box top-piece shall not 
be on step.  Backfill to be tamped around box to ensure stability of its 
placement.

J. Service Connections:  Tubing to be made up slack in trench, free of kinks and 
crimps.  Minimum radius for bends to be 12D.  No connectors permitted under 
pavement.  Connections to meter not to disturb or distort meter setting.  Service 
piping to generally slope toward meter.  Minimum cover under drainage ditches 
to be 18-inches.  Where direct taps to the main are made, the tapping machine is 
to be secured on the main so that it does not wobble during drilling and tapping.  
Dies are to be sharp, and for tapered thread (Mueller).  Where a service saddle is 
required;  the saddle is to be securely tightened and a clean hole drilled in the 
main.  Position the tap as indicated in the Plans and/or Exhibits.  Corporation 
stops are to be made up tight and leakproof.  The service line shall be kept clean 
at all times.  Flaring shall be accomplished by the use of suitable flaring tools.  
Remove all burrs.  All fittings shall have the proper “bite” on the tubing and be 
made tight.  Tap to be perpendicular from main to meter box, or as near thereto as 
permitted by the joint.  In general, taps to be made on new main at time of laying, 
(i.e. dry).  Main to be flushed, disinfected and hydrostatically tested, then service 
tubing run.  Prior to final connection to existing service or to meter or to existing 
service or to stop for future meter installation, service is to be thoroughly flushed.  
This is to be done through a large hose or pipe to drain into ditch or gutter, and 
including the stop, if any.  Service tubing to be bedded and backfilled as per Item 
2221 - Excavation, Trenching and Backfilling for Utilities.

K. Hydrostatic Testing and Disinfection Sequence:  New sections of main being 
installed in many cases will be tied in one or more places to valves separating the 
new main from the operating system.  In all instances, unless approved in writing 
by Engineer prior to testing, a zone of atmospheric pressure will be maintained 
between existing main and newly constructed main until new main has been 
disinfected and accepted.  In most instances, use of temporary valve assemblies 
will permit hydrostatic testing to promptly follow main line completion of section, 
without the danger of pumping contaminated water back into the operating system 
through a leaking valve.  In case that the particular circumstances do not permit 
effective isolation, the Contractor shall be obliged to reverse the usual order and 
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disinfect the new mains first, then hydrostatically test, redisinfect after any 
rejoins.

L. Hydrostatic Test:  After each section of main is complete and can be isolated so 
high pressure cannot force test water into the operating system, it shall be 
hydrostatically tested.  Such testing shall be in conformance with Section 4 of 
AWWA C-600, as modified herein:

1. Test section to be first flushed with open bleeds with flow controlled at 
feed from operating system so that flushing pressure is always well below 
operating system.    

2. Pressure Testing:  Pressure testing should be done when the trench is only 
partially backfilled to allow for repairs if necessary.  The operator should 
follow this procedure:

            a.     The pressure test should be performed after the main has been full of 
water for 24 hours.  When filling the main, water should be admitted 
slowly to expel all air.

b.    Pressure should be obtained and maintained by pumping water into                     
the line through a meter.  Test pressure should be 1½ times as great as 
the normal operating pressure or 150 psi, whichever is greater.

c.     After two hours at test pressure, the leakage should be within limits                   
for that type of line.

3. A test, to be successful, must be witnessed by the Engineer’s field 
representative, minimum 2 hours in duration and conducted during 
reasonable hours.

4. The Contractor is to furnish all necessary equipment and calibrate to 
approved standards.

5. Allowable Leakage:   No pipe installation will be accepted if the leakage 
is greater than that determined by the following formula:

SD (P1/2)
L= 133,200 

in which L is the allowable leakage, in gallons per hour; in feet S is length 
of pipe line tested; D is the nominal diameter of the pipe in inches; and P 
is the average test pressure during leakage test, in pounds per square inch 
gauge.  Allowable leakage is determined from Table 6A, AWWA C-600.

6. In case of failure, the Contractor shall find and repair the leaks until the 
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test section meets the minimum requirements.

7. When temporary inserts for hydrostatic testing are installed, upon removal 
the replacement piping shall be left exposed for visual inspection for 
leakage under normal pressure (after disinfection), before being backfilled.

8. The Owner will provide flushing and testing water only one time at no 
cost to Contractor.  All retest costs, where additional water is required, 
will be borne by the Contractor.  The Owner will, at Contractor’s option, 
allow reimbursement or deduct these costs from the final estimate.

M. Disinfection:  Disinfection for each section of the work shall be performed in 
accordance with AWWA C-651, as supplemented and modified below:

1. The Contractor shall provide taps within a few feet of the ends of the 
disinfection section and bleed so as to insure high strength solution to all 
parts of the section.

2. Unless otherwise approved, hypochlorite shall be used to supply the 
available chlorine.

3. Continuous feed methods to be used.  The Owner will furnish the water 
one time only at no cost.  The Contractor shall provide the chlorine 
solution tank and means of approximately proportioning its flow.  Piping 
from hydrants of the dilutant water and all other piping and appurtenances 
to be furnished by the Contractor.  Contractor to perform the disinfection 
and subsequent flushing.

All retest costs, where additional water for biological testing is required, 
will be borne by Contractor.  Owner will, at Contractor’s option, allow 
reimbursement or deduct from final estimate these costs.

4. The strong chlorine solution must be flushed from the test section.  The 
Contractor shall provide means to discharge into an open drainage ditch 
or, into a mixing box discharging to storm sewer.  The flushed chlorine 
solution must not be a potential cause for environmental damage.  
Contractor must neutralize thoroughly any remaining chlorine residual 
within the water.  Where applicable, Federal, State, and Local Regulatory 
Agencies must be contacted to determine special requirements for disposal 
of heavily chlorinated water.

5. The Owner will cause bacteriological samples to be taken and tested.  If 
negative for coliform organisms, the Contractor may proceed with the next 
step of the work; otherwise the disinfection procedure is to be repeated.
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6. The Contractor may place tablets in the main for his benefit, but such is 
not to be a substitute for the above procedure.

N. Wet Connection

1. Wet connections are to be made under the direction of the Engineer and in 
such a manner and at such hours as to least inconvenience the public. 
Notify Project Manager at least 72 hours in advance of making 
connections. Conduct connection operations when inspector is at job site. 
When the existing mains have been cut or a plug removed for a 
connection, then the work or making the connection shall progress without 
interruption until complete.  The compensation for making wet 
connections will be based on the unit bid prices and no additional 
compensation will be granted for making connections at night or for 
having to complete a connection under unfavorable working conditions.

2. No compensation will be given for extra work or for damages occurring as 
result of incomplete shutoff.

3. Wet connections consist of isolating sections of pipe to be connected with 
existing valves, draining isolated sections, and completing connections.

             Tapping sleeve and valves, and service connections are not wet 
connections.
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Std. 1/22/96  

Revised 10/1/02 

ITEM 2565 

 

FORCE MAINS 

 

I. GENERAL 

 

A. Scope:  This section specifies furnishing and installing new force mains including 

air release valves, valve manholes, blocking, fittings, and other appurtenances. 

 

B. Related Work (if utilized in this project) 

 

1. Item 2221 - Excavation, Trenching and Backfilling for Utilities 

 

2. Item 2560 - Sanitary Sewers  

 

 

II. MATERIALS 

 

A. Cast Iron Pipe 

 

1. Furnish cast iron pipe manufactured in accordance with AWWA C101 or 

AWWA C108 or ductile iron pipe manufactured in accordance with 

AWWA C151 at Contractor’s option.  Pipe to be of American 

manufacture.  Cast iron to be of thickness class per AWWA C101, 150 psi 

working pressure.  Ductile iron pipe to be of thickness class per AWWA 

C150.  Manufacturer to furnish certification of compliance. 

 

2. Unless shown otherwise on Plans and/or Exhibits or required herein, push-

on joints to be considered standard. 

 

3. Where Plans and/or Exhibits or specifications indicate cast iron fittings or 

ductile-iron fittings, the terms are to be considered interchangeable.  Such 

fittings are to conform to AWWA C110 for 200 psi working pressure.  

Joints shall be consistent with intended use as shown on drawing.  Where 

no joint type is indicated in cast iron pipe runs, push-on is to be considered 

standard.  Manufacturer to provide certification of compliance, 

“Restrained” mechanical joints, to have welded ring on spigot, or other 

approved design. 

 

4. “Flanged and flanged” and “flanged and plain end” pipe shall be in 

conformity with AWWA C-115. 

 

5. All C.I. and D.I. pipe and fittings shall be furnished with cement-motor 
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lining conforming to AWWA C-104, standard thickness. 

 

6. All material to be approved by Underwriters’ Laboratory and accepted 

without penalty by the Texas Fire Insurance Commission. 

 

B. Asbestos-Cement Pipe 

 

1. Furnish Class 150 asbestos-cement pipe and couplings for sizes shown in 

accordance with AWWA C400.  Asbestos-cement pressure pipe, to be of 

American manufacture.  Manufacturer to furnish certificate of compliance. 

 

2. Fittings shall be Grey Iron conforming to AWWA C-110. 

 

3. Push on joints to be considered standard. 

 

C. Steel Pipe 

 

1. Provide steel pipe intended for use as underground carrier pipe, sizes 4-

inches through 24-inches, conforming AWWA C-200, 150 psi working 

pressure; cement-mortar lining per AWWA C-205. 

 

2. Minimum wall thicknesses for carrier pipe must meet the following 

criteria: 

 

   Outside Minimum Wall Lbs. Per 

Nominal Pipe  Diameter Thickness  Lineal Foot 

Size-Inches     Inches     Inches              Uncoated    
 

       4       4.50            0.250      11.35 

       6     6.625            0.280      18.97 

       8     9.625            0.322      28.55 

      10   10.750            0.365      40.48 

      12   12.750            0.375      59.56 

      16     16.00            0.375      62.58 

      20     20.00            0.375      78.60 

      24     24.00            0.375      94.62 

 

3. Furnish pipe with beveled ends for field butt welding. 

 

4. Coat the pipe exterior in accordance with Division 9, Finishes. 

 

5. Furnish new and unused pipe manufactured in compliance with 

Underwriters’ Laboratories, Inc. specifications, Steel Pipelines for 

Underground Water Service.  Pipe must be acceptable, without penalty, to 

the Texas Fire Insurance Commission for use in water works distribution 
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systems. 

 

6. Where small diameter steel pipe is required, it is to be ASTM A-53 or 120, 

Schedule 40, galvanized. 

 

D. Pre-tensioned Concrete Cylinder Pipe 

 

1. Pipe scheduled for underground water main unless another material 

specifically named, is to be reinforced concrete water pipe-steel cylinder 

type, pre-tensioned, conforming to AWWA C-303, unless shown 

otherwise on Plans and/or Exhibits.  The concrete cylinder pipe is to also 

be approved by Underwriters’ Laboratory and accepted by the State Fire 

Insurance Commission, without penalty. 

 

2. The manufacturer will be supplied all necessary data per Section 1.4 of 

said specification.  He shall promptly submit, per Section 1.6 (C-303) 

detailed Plans and/or Exhibits and schedules and tabulated layout 

schedules.  Each piece shall be marked thereon with an identification 

number, and each piece subsequently manufactured shall be so marked per 

Section 1.7 (C-303). 

 

3. Quality control test reports on steel, cylinder assembly, and concrete shall 

be submitted to the Owner through the Engineer.  An Affidavit of 

Compliance shall be similarly provided. 

 

4. The design working pressure of the pipe is to be 150 psi, the design 

transient pressure is to be 100 psi.  The external loading condition is to be; 

Live Load-AASHO H20, Dead Load-30" cover to 15' saturated clay 

backfill; bedding as shown on details and described herein.  Pipe to be 

considered rigid.   

 

5. Joints, except where specifically otherwise designated to be compressed 

rubber “o-ring” type.  In general, thrust is to be transferred to earth by skin 

friction through tack-welded joints.  All vertical fittings to be welded, as 

well as horizontal bends not noted on Plans and/or Exhibits as requiring 

blocking.  Manufacture to submit details and incorporate in layout. 

 

6. Flanges on steel cylinder pipe to conform to AWWA C-207, Class E, or 

ASA Series 150, flat faced. 

 

7. Spigot ends to match C.I. fittings to have O.D. matching cast iron. 

 

E. Polyvinyl-Chloride Pipe 

 

1. PVC pressure pipe, 4" and larger diameters to conform to ASTM D-2241, 
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S.D.R.-21, elastomeric  ring joints unless otherwise required. 

 

2. Fitting shall be grey iron conforming to AWWA C-110. 

 

3. Push on joints to be considered standard. 

 

F. Air Release Valves:   Furnish APCO air release valves, Model 400 with 

accessories.  Valves to be provided with 2-inch isolating  gate valve.  Mount valve 

assembly on force main with brass double strap service saddle. 

 

G. Air Release Manhole:   Air release manholes to be as shown on the plan but not 

less than 36-inch in diameter with 8-inch of No. 7 crushed stone for drain in 

bottom.  Casting to be traffic model 32½-inch minimum ring and cover. 

 

 

III. EXECUTION 

 

A. General - Except as required otherwise by these specifications or by Plans and/or 

Exhibits.  Piping is to be installed in concordance with the applicable provisions 

of the following: 

 

1. Grey and ductile cast iron water mains and appurtenances AWWA C-600. 

 

2. AWWA standard for installation of asbestos-cement pressure pipe, 

AWWA C-603.-10   

 

3. ASTM D 2321 - Recommended practice for underground installation of 

flexible thermoplastic pipe.       

 

B. Pipe Handling 

 

1. Pipe shipped to the job shall be properly protected against normal forces 

during transit from manufacturing site to project site. 

 

2. Contractor shall provide and employ slings, lifting cables, strong backs, 

etc. as recommended by manufacturer in handling pipe, fittings, and 

appurtenances on the job.  Proper care against damage from rough 

handling shall be exercised at all times.  Under no circumstances will pipe 

or fittings be dropped, nor will pipe be allowed to slam together. 

 

3. Pipe is to be strung only on street right-of-way and easements; pipe is 

never to be strung in drainage ditches.  Strung pipe shall not be placed so 

as to prevent or unreasonably obstruct access of people or vehicles to 

residences or to businesses.  Loose items such as joint assembly material 

are not to be left in street right-of- way.  Delivery of piping materials is to 
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be scheduled so that pipe is strung a maximum of 2 weeks prior to pipe 

laying. 

 

4. Pipe will be strung so bells or belled couplings face in the direction of 

laying advancement. 

 

C. Pipe Laying General 

 

1. Use specified piping materials corresponding to the material, size, type, 

etc. indicated on Plans and/or Exhibits. 

 

2. Do not lay pipe in water, or when trench or weather are unsuitable for 

work, except with permission of the engineer.  Keep water out of trench 

until jointing is complete.  When work is not in progress, close ends of 

pipe and fittings securely so that no trench water, earth, or other substance 

will enter pipes or fittings. 

 

3. Keep the inside of the pipe free from foreign matter during operations by 

plugging or other approved method. 

 

4. Place pipe so that the full length of each section rests solidly upon the pipe 

bed, with recesses excavated to accommodate bells and joints.  Take up 

and relay pipe when the grade or joint is disturbed after laying. 

 

5. Locate no joints closer than 9-feet from water lines. 

 

6. Where pipe ends are left for future connections, install valves, plugs, or 

caps as shown.  Provide thrust blocking or joint restraint as necessary to 

prevent pipe or fitting movement. 

7. Handle pipe and accessories so that all pipe placed in the trench is sound 

and undamaged.  Take particular care not to injure pipe coating. 

 

8. Cut cast iron neatly, using approved type mechanical cutter without 

damaging pipe.  Cutting by cutting torch is strictly prohibited.  Use wheel 

cutters when practicable.  Saw asbestos- cement and PVC with sharp saw 

with properly set teeth. 

 

9. Before installation, inspect pipe for defects.  Replace sections of pipe 

found to be defective, damaged or unsound. 

 

10. Pipe barrels to be clean at time of joining.  Swab as required to remove 

dirt, mud and other foreign matter. 

 

D. Bedding and Pipe Placement:  Refer to Item 2221 - Excavation, Trenching and 

Backfilling for Utilities 
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E. Joints 

 

1. Make of joints generally to be in accordance with manufacturer’s 

directions and reference standards. 

 

2. For pipes using a compressed elastomeric gasket joints, bell and spigot 

surfaces and gasket shall be clean.  Area adjacent to gasket and gasket 

groove to be free of foreign particles.  Spigot beveled as required.  Gasket 

or spigot end lubricated per manufacturer’s directions.  The two pieces to 

be joined are to be in axial alignment and restrained from rotating around 

the axis, until the pipe is “home.”  The position of the gasket is to be 

checked all around with a feeler gauge when so recommended, or their 

recommended checks made to insure proper gasket positioning, and/or 

pipe end gap.  Pipe ends are not to be butted.  The force necessary to push 

the pipe “home” shall be closely controlled, applied in such a manner a not 

to displace nor damage piping being joined. 

 

3. Mechanical joints and flexible couplings to be made up similar to “push” 

joints.  Pipe alignment to be within tolerance of joint.  Gasket to position 

all bolts made up evenly using a torque wrench of the recommended 

rating, bolts, and nuts positioned and tightened in every hole. 

 

F. Flange Joints 

 

1. Flange faces to be clean.  Pieces to be joined are to be in precise alignment 

and fit up to be snug without springing.  Gasket to be carefully positioned 

and bolts pulled up evenly.  Bolts or studs to be properly tightened in 

every hole.  Closures shall not require pull up by bolting for fit.  Special 

care to be taken at equipment, valve, or fitting so that fit is good and 

flange makeup does not distort equipment. 

 

2. Use flat face companion flanges only with flat faced fittings, valves, or 

equipment.  Otherwise, use raised face flanges. 

 

3. Install 1/16-inch asbestos gasket full face excepting ring for raised face, 

suitable for intended service and factory cut to proper dimensions.  Secure 

ring gaskets with a suitable gasket cement. 

 

4. Use ANSI nuts and bolts, galvanized or black to match flange material.  

Use cadmium plated nuts and bolts underground.  Tighten bolts 

progressively to prevent unbalanced stress.  Draw bolts tight to ensure 

proper seating of gaskets.  Joints to be water tight. 

 

5. Keep flange covers on equipment and shop-fabricated piping until ready to 

install in system. 
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G. Joint Deflection:  Joint deflection shall in no case exceed the manufacturer’s 

recommendations.  Push-on type joints shall have defections taken only after pipe 

is “home.”  Mechanical-type joints to be deflected prior to final tightening. 

 

H. Thrust Resistance 

 

1. Responsibility of thrust resistance shall be the responsibility of the 

Contractors. 

 

2. Thrust blocking shall be provided at all fittings.  The concrete shall bear 

on undisturbed firm soil.  If unavailable at a particular installation, the 

absence shall be promptly brought to the Engineer’s attention.  Place 

concrete so that joints are left accessible. 

 

I. Restrained Joints:  Where flexible joints are shown as “lock” or “restrained,” 

resistive restraint devices capable of being dismantled and with ample ability to 

transfer the thrust shall be engaged so as to positively prevent pipe separation. 

 

J. Underground Protection - Cast and Ductile Iron 

 

1. Where indicated on the Plans and/or Exhibits underground ductile and cast 

iron shall be wrapped in polyethylene film in accordance with AWWA C-

105. 

 

2. Where indicated on the Plans and/or Exhibits underground metal piping 

shall be cathodically protected. 

 

K. Hydrostatic Test 

 

1. After each section of main is complete it shall be hydrostatically tested.  

Such testing shall be in conformance with Section 4 of AWWA C-600-93, 

as modified herein. 

 

a. Test section to be first flushed with open bleeds with flow 

controlled at feed. 

 

b. Pipe to be momentarily pressured to 3 times operating pressure 

(not less than 140 psi) as a “burst” test.  Leak test to be conducted 

at 2½ times operating pressure (not less than 125 psi). 

 

c. A test, to be successful, must be witnessed by the Engineers field 

representative and conducted during reasonable hours. 

d. The Contractor is to furnish all necessary equipment and calibrate 

to approved standards. 
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e. Allowable Leakage.  No pipe installation will be accepted if the 

leakage is greater than that determined by the following formula: 

 

SD (P1/2) 

L =    ----------- 

133,200 

 

in which L is the allowable leakage in gallons per hour; S is  the 

length of pipeline tested; D is the nominal diameter of the pipe in 

inches; and P is the average test pressure during leakage test in 

pounds per square inch gage.  

 

f. In case of failure, the Contractor shall find and repair the leaks 

until the test section meets the minimum requirements. 

 

g. When temporary inserts for hydrostatic testing are installed, upon 

removal, the replacement piping shall be left exposed for visual 

inspection for leakage under normal pressure before being 

backfilled. 

 

h. The Owner will provide flushing and testing water at no cost to 

Contractor. 
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LJA Project No.

ITEM 15122

AIR RELEASE VALVES

I. GENERAL

A. Scope:   Furnish and install air release valves as shown on Plans and/or Exhibits 
and as specified herein.

B. Quality Assurance

1. Test all valves hydrostatically at factory prior to shipment.  (200 percent 
of rating)  Furnish certified copy of test data to Engineer.

2. Valve and accessories to be furnished as a complete unit by valve 
manufacturer.

3. Manufacturer:   Apco Valve & Primer Corp., or approved equal.

C. Submittals

Submit the following in accordance with Contract Documents.

Shop Drawings:   For valves 2-inch and larger.  Include size, class, valve 
dimensions, and materials by ASTM designations.

II. MATERIALS

A. Body and Cover - cast iron

B. Float - stainless steel

C. Seat - Buna-N

D. Needle - stainless steel

 E135-0320 & 0340 
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E. Linkage - stainless steel

F. Lever Pins, Retaining Rings and Screws - stainless steel
III. EXECUTION

A. Installation

1. Mount as shown or for maximum operator convenience.

2. Pressure test with piping system.  Operate satisfactorily through at least 
three cycles.
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EXECUTIVE SUMMARY 

 

A geotechnical investigation was conducted for Bel Road Extension and Linear Detention 

Ditch west of Interstate Highway 146 in the City of Kemah, Texas.  The proposed extension of Bel 

Road consists of design and construction of approximately 1,450 linear feet of new concrete 

pavement with curb-and-gutter.  The invert depth of the proposed storm sewer will be ranging 

approximately from 4 to 7 feet below the existing grade.  The storm sewer will be installed by open 

cut methods.  

 

This investigation included drilling and sampling of three (3) soil borings each to a depth 

of 15 feet for a total drilling footage of 45 feet and performing laboratory tests on recovered soil 

samples, performing engineering analyses and preparing a geotechnical report. 

 

The principal findings and conclusions developed from this investigation are summarized 

below: 

 

• The subsurface soils below the existing grade, as revealed by borings GB-1 through 

GB-3 drilled along the proposed alignment of Bel Road Extension, consist of medium 

stiff to very stiff gray, dark gray, brown and yellowish-brown fat clay and lean clay to 

the explored depth of 15 feet.  In boring GB-2, a thin layer of clayey sand was 

encountered between the depths of 14 feet and 15 feet.  Fill material consisting of stiff 

gray, dark gray and yellowish-brown fat clay with sand seams, grass roots, calcareous 

and ferrous nodules and ferrous stains was encountered below existing grade to a 

depth of 2 feet in all the borings. 

 

• During drilling operations, no groundwater was encountered in the borings drilled for 

this investigation. 

 

• Details of recommendations for open cut installation of the storm sewers is presented 

in Section 5.2 “Open-Cut Excavations.” 

 

• Details of allowable (net) bearing pressure values for the design of storm sewer 

manhole structures are presented in Section 5.3 “Structures.” 
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• The recommended pavement sections are given below: 

Street Course Thickness, inches 

Bel Road 

Extension 

Jointed Reinforced Concrete 7 

6% Lime Stabilized Subgrade  8 
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1.0  INTRODUCTION 

 

1.1  Description of Project 

 

The project involves extension of Bel Road to the west from Intestate Highway 146 in 

Kemah, Texas.  The proposed extension consists of design and construction of approximately 1,450 

linear feet of new concrete pavement with curb-and-gutter.  As part of the extension, the project also 

includes installation of storm sewer pipes and a linear detention.  The invert depth of the proposed 

storm sewer will be ranging from approximately 4 feet to 7 feet below the existing grade.  The 

storm sewer pipes will be installed by open cut methods.  The linear detention ditch is not part of the 

scope of this investigation.  The vicinity map is shown on Figure 1. 

 

1.2  Scope of Work 
 

The purposes of this investigation were to evaluate the soil and water (if any) conditions 

along the proposed alignment of Bel Road extension in the City of Kemah, Texas and to provide 

geotechnical recommendations for the design and construction of the proposed roadway and storm 

sewer installation.  The scope of this investigation consisted of the following tasks: 
 

• drilling and sampling three (3) soil borings each to a depth of 15 feet for a total 

drilling footage of 45 feet;  
 

• grouting all boreholes with non-shrink cement bentonite grout after completion of the 

drilling and water level measurements; 
 

• performing minimum laboratory tests to evaluate the physical properties and strength 

characteristics of the subsurface soil;  
  

• performing engineering analyses to develop geotechnical recommendations for bedding 

and backfill of storm sewers, water level control for open cut construction and rigid 

pavement construction including subgrade stabilization; and 
 

• preparing a geotechnical investigation report including field and laboratory data and 

engineering recommendations as outlined above. 
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2.0  FIELD EXPLORATION 

 

2.1  General 

 

After obtaining the utilities clearance at the location of the three (3) borings in the field, 

the borings were drilled to the explored depths utilizing a truck mounted drilling rig.  All the 

drilling and sampling were performed in accordance with appropriate ASTM procedures.   

  

2.2  Geotechnical Borings 

 

Subsurface conditions at the site were investigated by drilling and sampling a total of three 

(3) soil borings (GB-1 through GB-3), each to a depth of 15 feet below the existing grade.  All 

borings were drilled with a truck-mounted rotary drilling rig using dry-auger technique.  All the 

boring locations are shown on Figure 2, Plan of Borings.  Survey information (Northing and Easting 

coordinates and ground surface elevation) of the completed borings were not provided to us at the 

time of preparation of this report.   

 

Samples were taken at continuous 2-foot intervals to a depth of 15 feet, the termination 

depth of borings.  In general, samples of cohesive soils were obtained with a 3-inch thin-walled 

tube sampler in general accordance with ASTM Method D1587 and cohesionless soils were 

sampled with a 2-inch split-barrel sampler in accordance with ASTM Method D1586.  Each sample 

was removed from the sampler in the field, carefully examined and logged by an experienced 

soils technician.  Suitable portions of each sample were then sealed and packaged for 

transportation to Geotest’s laboratory.  The shear strength of cohesive soil samples was estimated 

using a calibrated hand penetrometer in the field.  Driving resistances for the split-barrel sampler 

in cohesionless soils, recorded in the field as "blows-per-foot” are indicated on the boring logs.  

After taking water level measurements, all borings were grouted with cement bentonite grout. 

 

Detailed descriptions of the soils encountered in the borings are given on the boring logs 

GB-1 through GB-3 and are presented on Figures A-1 through A-3 in Appendix A.  A key to 

symbols and terms used on the boring logs is given on Figure A-4 in Appendix A.  
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3.0  LABORATORY TESTING PROGRAM 

 

The laboratory testing program was designed to evaluate the pertinent physical properties 

and shear strength characteristics of the subsurface soils.  Classification tests were performed on 

selected samples to aid in soil classification.  All the tests were performed in accordance with 

ASTM Standards.   

 

Undrained shear strengths of selected cohesive samples were measured by 

unconsolidated undrained (UU) triaxial compression tests (ASTM D2850).  The results of the 

UU triaxial compression tests are plotted on the boring logs as solid squares.  The shear strength 

of cohesive samples was measured in the field with a calibrated pocket penetrometer and also in 

the laboratory with a Torvane.  The shear strength values obtained from the penetrometer and 

Torvane are plotted on the boring logs as open circles and triangles, respectively. 

 

Measurements of moisture content and dry unit weight were taken for each UU triaxial 

compression test sample.  Moisture content (ASTM D2216) measurements were also made on 

other samples to define the moisture profile at each boring location.  The liquid and plastic limit 

tests (ASTM D4318) and percent passing No. 200 sieves (ASTM D1140) were performed on 

appropriate samples.  The result of all these tests are plotted or summarized on the boring logs GB-

1 through GB-3 and are presented on Figures A-1 through A-3 in Appendix A.   
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4.0  GENERAL SUBSURFACE CONDITIONS 

 

4.1  Site Geology 

 

The project alignment for Bel Road extension lies in the Beaumont Formation.  The 

clays and sands of the Beaumont Formation are over-consolidated as a result of desiccation from 

frequent rising and lowering of the sea level and the water table.  Consequently, clays of this 

formation have moderate to high shear strength and relatively low compressibility.  The sands of 

the Beaumont Formation are typically very fine and often silty.  Further, there is occasional 

evidence in the Houston area of the occurrence of cemented material (sandstone and siltstone) 

deposits within the Beaumont Formation. 

 

4.2  Subsurface Soil 

 

The subsurface soils below the existing grade, as revealed by borings GB-1 through GB-3 

drilled along the proposed alignment of Bel Road Extension, consist of medium stiff to very stiff 

gray, dark gray, brown and yellowish-brown fat clay and lean clay to the explored depth of 15 

feet.  In boring GB-2, a thin layer of clayey sand was encountered between the depths of 14 feet 

and 15 feet.  Fill material consisting of stiff gray, dark gray and yellowish-brown fat clay with 

sand seams, grass roots, calcareous and ferrous nodules and ferrous stains was encountered 

below existing grade to a depth of 2 feet in all the borings.   

 

The fat clay soils and fat clay fill soils are of high to very high plasticity with liquid limits 

ranging from 55 to 74 and plasticity indices ranging from 34 to 49.  The lean clay soils are of 

medium plasticity with a liquid limit of about 35 and a plasticity index of 16.  The fines content 

(passing No. 200 sieve) of the fat clay and lean clay range from 87.6 to 96.0 percent.  A 

complete description of the soils encountered are presented on the boring logs GB-1 through GB-

3 as shown on Figures A-1 through A-3, in Appendix A. 

 

4.3 Water Levels 

 

During drilling operations, no groundwater was encountered in the borings drilled for this 

investigation.  However, it should be noted that various environmental and man-made factors 

such as amount of precipitation, nearby subsurface construction activities, and change in area 

drainage can substantially influence the groundwater level. 
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5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

 

5.1  General 

 

The project involves extension of Bel Road to the west from Intestate Highway 146 in 

Kemah, Texas.  The proposed extension of consists of design and construction of approximately 

1,450 linear feet of new concrete pavement with curb-and-gutter.  As part of the extension, the 

project also includes installation of storm sewer pipes and a linear detention.  The invert depth of the 

proposed storm sewer will be ranging from approximately 4 feet to 7 feet below the existing grade.  

The storm sewer pipes will be installed by open cut methods.  The linear detention ditch is not part 

of the scope of this investigation.   

 

5.2  Open-Cut Excavation 

 

5.2.1  Geotechnical Parameters.  Based on the soil conditions revealed by the borings, 

geotechnical parameters were developed for the design of open cut excavations for the 

installation of the proposed storm sewer.  The geotechnical design parameters are provided in 

Table 1.  For design, the water level in the ground should be assumed to be at the ground surface, 

since this condition may exist after a heavy rain or flooding. 

 

5.2.2  Excavation Stability.  Open excavation may be shored, laid back to a stable slope 

or some other equivalent means used to provide safety for workers and adjacent structures. The 

excavating and trenching operations should be in accordance with OSHA Standards, OSHA 

2207, Subpart P, latest revision and the City of Houston requirements in absence of City of 

Kemah requirements.   

 

• Excavation Shallower Than 5 Feet – For excavations that are less than 5 feet, the need 

for protection should be evaluated by a competent person to examine the ground for 

any indication of potential cave-in.  When any indication of hazardous ground 

movement or potential cave-in is anticipated during construction, adequate, protective 

system should be provided for all excavation even though excavations are shallower 

than 5 feet. 
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• Excavation Deeper Than 5 Feet - Excavations that are deeper than 5 feet should be 

sloped, shored, sheeted, braced or laid back to a stable slope or supported by some 

other equivalent means or protection such that workers are not exposed to moving 

ground or cave-ins.  The slopes and shoring should be in accordance with the trench 

safety requirements per OSHA Standards.  The following items provide design 

criteria for trench stability. 

 

(i) OSHA's Soil Type.  Based on the soil conditions revealed by the borings and the 

assumed groundwater level to be at the surface, OSHA's soil type "C" should be 

used for the determination of allowable maximum slope and/or the design of a 

shoring system.  For shoring deeper than 20 feet, an engineering evaluation is 

required. 

 

(ii) Excavation Support Earth Pressure.  Based on the subsurface conditions indicated 

by this investigation and laboratory testing results, excavation support earth 

pressure diagram was developed and is presented on Figure 5.  This pressure 

diagram can be used for the design of temporary excavation bracing.  For a trench 

box, a lateral earth pressure resulting from an equivalent fluid with a unit weight 

of 93 pcf is recommended.  The above value of equivalent fluid unit weight is 

based upon an assumption that the water level is near the ground surface, since 

these conditions may prevail after a heavy rain or flooding.  Effect of surcharge 

loads at the ground surface should be added to the computed lateral earth 

pressure.  A surcharge load, q, will typically result in a lateral load equal to 0.5 q.  

 

(iii) Bottom Stability.  In braced cuts, if tight sheeting is terminated at the base of the 

cut, the bottom of the excavation can become unstable under certain conditions.  

This condition is governed by the shear strength of the soils and by the differential 

hydrostatic head between the water level within the retained soils and the 

groundwater level at the interior of the trench excavation.  For cuts in cohesive 

soils, as encountered in all the borings GB-1 through GB-3, the stability of the 

bottom can be evaluated in accordance with the procedure outlined on Figure 6.   
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5.2.3  Water Level Control.  Excavations for the proposed storm sewer may encounter 

water seepage to varying degrees depending upon water level conditions in the ground and rain 

event at the time of construction and the location and depth of excavation.  For cuts in cohesive 

soils, as encountered in all the borings GB-1 through GB-3, water (if encountered) may be 

managed by collection in excavation bottom sumps for pumped disposal.   

 

It is recommended that the water level conditions be verified at the time of construction 

and that water level control be performed in general accordance with the City of Houston 

Specification, Section 01578 in the absence of City of Kemah Specifications. 

 

5.2.4  Live Loads on Pipe Due to Traffic.  Loads on pipe due to traffic should be 

considered.  A graph providing calculated vertical stress on pipe due to traffic loads is given on 

Figure 7. 

 

5.2.5  Pipe Bedding and Backfill.  In general, bedding and backfill for the storm sewer 

should be designed and constructed in accordance with the City of Houston Standard Specification 

Item No. 02317 “Excavation and Backfill for Utilities” in absence of City of Kemah specifications.  

 

5.3 Structures 

 

5.3.1  Description.  The structures associated with this project will be storm sewer 

manholes and inlet structures.  Based on the information provided to us the storm sewer 

manholes and inlet structures will be placed at depths ranging from approximately 4 feet to 7 feet 

below the existing grade.   

 

5.3.2  Foundation Conditions.  Foundation conditions were explored by borings GB-1 

through GB-3.  Based on the soil conditions revealed by the borings, the storm sewer manholes 

will be bearing in medium stiff to very stiff fat clay and lean clay soils. 

 

5.3.3  Foundation Design Recommendations.  The following items provide design criteria 

and recommendations for the design and construction of the manholes. 
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• Allowable Bearing Pressures. The mat foundation for supporting the manholes 

placed at approximately 4 to 7 feet depth (into medium stiff to very stiff fat clay 

and lean soils) should be designed for an allowable (net) bearing pressure of 2,000 

psf.  

 

The allowable net bearing pressures include a safety factor of 3.0.  The above 

recommendations assume that the final bearing surfaces consist of undisturbed 

natural soils and that underlying semi-transmissive zones are properly pressure-

relieved and stable undisturbed bearing surfaces are attained. 

 

• Bottom Stability.  In braced cut, if sheeting is terminated at the base of the cut, the 

bottom of the excavation can become unstable under certain conditions.  These 

conditions are governed by the shear strength of the soils and by the differential 

hydrostatic head.  For cuts in cohesive soils, as encountered in all the borings, 

stability of the bottom can be evaluated in accordance with the procedure outlined 

in Figure 6.   

 

• Lateral Earth Pressure.  The pressure diagram presented on Figure 5 can be used 

for the design of braced excavation.  The lateral earth pressure diagram presented 

on Figure 8 is applicable for the design of the permanent walls. 

 

• Hydrostatic Uplift Resistance.  Structures extending below the groundwater level 

should be designed to resist uplift pressure resulting from excess piezometric 

head.  Design uplift pressures should be computed based on the assumption that 

the water table is at the ground surface.  To resist the hydrostatic uplift at the 

bottom of the structure, one of the following sources of resistance can be utilized 

in each of the designs. 

a. Dead weight of structure, 

b. Weight of soil above base extensions plus weight of structure, or 

c. Soil-wall friction plus dead weight of structure. 
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The uplift force and resistance to uplift should be computed as detailed on Figure 9. 

In determining the configuration and dimensions of the structure using one of the 

approaches presented on Figure 9, the following factors of safety are recommended. 

 

a. Dead weight of concrete structure, Sf1 = 1.10, 

b. Weight of soil (backfill) above base extension, Sf2 = 1.5, and 

c. Soil-wall friction, Sf3 = 3.0. 

Friction resistance should be discounted for the upper 5 feet, since this zone is 

affected by seasonal moisture changes. 

 

5.3.4  Water Level Control During Construction.  Excavations for the proposed structures 

may encounter water seepage to varying degrees depending upon water level conditions in the 

ground at the time of construction and the location and depth of excavation.  In cohesive soils, as 

encountered in all of the borings for the excavation depths, water level (if encountered) may be 

managed by collection in trench bottom sumps for pumped disposal.   

 

It is recommended that the water level conditions be verified at the time of construction 

and that water level control be performed in general accordance with the City of Houston 

Specification, Section 01578 in the absence of City of Kemah Specifications. 

 

5.3.5  Structure Backfill.  In general, bedding and backfill for the storm sewer manholes 

should be designed and constructed in accordance with the City of Houston Standard Specification 

Item No. 02316 “Excavation and Backfill for Structures” in absence of City of Kemah 

specifications.  

 

5.4  Pavement Structure Design 

 

It is understood that the extension of Bel Road will be constructed with a new concrete 

pavement with curb-and-gutter streets.  The pavement design presented below was developed in 

accordance with “AASHTO Guide for Design of Pavement Structures,” 1993 Edition. 
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5.4.1 Design Parameters 

 

Subgrade Soil Properties.  California Bearing Ratio (CBR) tests were not within 

the scope of this project.  Therefore, the roadbed soil resilient modulus is 

estimated based on physical properties and strength characteristics of the natural 

subgrade soils.  Based on the physical properties and strength characteristics of 

the natural subgrade soils obtained from laboratory tests, the effective roadbed 

soil resilient modulus (MR) was estimated to be about 1,941 psi from an assumed 

CBR value of 1.0.  Based on an estimated resilient modulus of the 8-inch lime-

stabilized subgrade, the effective modulus of subgrade reaction (k) is estimated to 

be about 49 pci. 

 

Traffic Data.  No traffic count and vehicle classification data was provided to us 

at the time of preparation of this report.  Therefore, traffic loading for pavement 

design was estimated based on an assumed average daily traffic volume.  A traffic 

loading of 0.933 x 106 18-kip (W18) ESALs over a 30-year design period was 

utilized for pavement design.  The ESALs are estimated based on average daily 

traffic (ADT) volume of 1000 vehicles at an assumed growth rate of 2%.  A 

vehicle type distribution of 940 passenger cars, 50 single unit trucks and buses, 

and 10 heavy trucks was assumed. 

 

Other Design Parameters.  Other design parameters used in the development of 

rigid pavement thickness are given below: 

 

  Material Properties of Concrete: 

 Modulus of Elasticity of Concrete (Ec): 3,372,166 psi 

Mean value of Modulus of Rupture of Concrete after 28 days  

(S’c): 600 psi (Compressive strength 3,500 psi) 

Load Transfer coefficient (J): 2.7 

Drainage coefficient (Cd): 1.1 

Overall Standard Deviation (So): 0.35 

Reliability Level (R): 95% 
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Serviceability Index 

 Initial (Po): 4.5 

 Terminal (Pt): 2.25 

Reinforcement Variables 

 Allowable Working Stress (fs): 45,000 psi (grade 60 steel) 

 Friction Factor (F): 1.8 

 

5.4.2 Recommended Pavement Section 

 

Based on the design parameters described above and the AASHTO design procedures, 

the thickness of rigid pavement was determined.  The recommended pavement sections are given 

below: 

 

Street Course Thickness, inches 

Bel Road 

Extension 

Jointed Reinforced Concrete 7 

6% Lime Stabilized Subgrade  8 

 

For the 7-inch concrete pavement, the required longitudinal reinforcing steel for an 

expansion joint spacing of 80 feet and transverse reinforcement steel for a pavement width of 25 

feet back to back are given below for the grade 40 steel. 

 

Pavement 

Thickness 

(Inches) 

Longitudinal Steel Transverse Steel 

Center to Center Spacing (in) Center to Center Spacing (in) 

# 4 bars # 4 bars 

7 18 18 

  

5.4.3  Preparation of Pavement Subgrade 

 

Based on the field and laboratory test data, the surficial subgrade soils at this site consist 

predominantly of fat clays of high to very high plasticity.  The high to very high plasticity fat clay 

soils have a high to very high-volume change potential.  Hence, lime stabilization of the cohesive 

subgrade soils will be required to reduce the swelling potential of the very high plasticity fat clay 

soils, to accelerate the construction and to provide a stable subgrade on which to construct the 

pavement section.  The cohesive subgrade soils should be stabilized with approximately 6 percent 
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lime (by dry weight of soil) to a depth of at least 8 inches.  This corresponds to approximately 36 

pounds of lime per square yard based on 100 pcf of dry unit weight of soil.  The actual percentage 

of lime should be confirmed by laboratory tests at the time of construction.  

 

Subgrade preparation for filling the existing ditch and other areas for the proposed 

pavement after removing the existing vegetation, trees, shrubs should consist of stripping, proof-

rolling, and stabilization.  The following procedures for subgrade preparation are recommended: 

 

1. Strip the surficial soils to a suitable depth to remove all surficial vegetation, 

sedimentation (in the existing ditches), roots, etc. and achieve grade.  Because of 

the potential for excess accumulated organic matter and sediments within the 

ditch bottom, deeper stripping depths may be required.  In isolated areas where 

soft, compressible, or very loose soils are encountered, additional stripping may 

be required.  In these areas, soft soils should be removed and replaced with select 

fill material prior to stabilization.  Stripping should extend to a minimum of 2 feet 

beyond the edge of the proposed pavement.   

 

2. After stripping, the exposed surface should be proof-rolled with a minimum of 3 

passes of a 30-ton pneumatic-tired roller or a partially loaded truck utilizing a 

tire contact pressure of approximately 90 psi.  The purpose of the proof-rolling 

operation is to identify if any rutting develops or if any underlying zones or 

pockets of soft soils exist, so these weak materials can be removed and replaced 

prior to the placement of the select fill material or proceeding with the 

construction. 

 

3. Based on the plan and profile sheets provided to us, we understand that the 

proposed alignment of the extension is over and along the existing ditch 

alignment.  At these locations, the existing ditch will need to be filled with select 

fill to construct the subgrade for the proposed pavement.  Select fill material 

should be placed in accordance with and meet the requirements specified in 

Section 5.4.4 "Select Fill." 

 

191



 During the placement of the select fill material to raise the grade at the existing 

ditch to construct the pavement subgrade, precautions should be exercised to 

avoid wet and pumping soils.  If the soil is too wet, pumping will occur.  In areas 

where wet and pumping soils are observed, the approaches recommended below 

may be followed to improve the ground: 

 

a. Excavate and expose the surficial wet soils for drying and/or construct 

temporary ditches leading to a sump pit with pumps. 

b. Apply chemical stabilization on wet subgrade to replace the wet soils with 

structural fill. 

 

4. Lime stabilization of cohesive natural subgrade and select fill should be 

performed in accordance with City of Houston Standard Specifications Section 

02336, “Lime-Stabilized Subgrade.”  

 

 5.4.4  Select Fill 

 

Should any select fill material be required to raise the grade, it should consist of lean clay or 

sandy lean clay with a liquid limit less than 40 and a plasticity index between 10 and 20.  The select 

fill material should be compacted at moisture content within three percent above optimum to reduce 

swelling potential of the compacted fill.  The fill material should be placed in loose lifts not 

exceeding eight inches in thickness and should be compacted to a minimum of 95 percent of the 

maximum dry density as determined by ASTM D698.  The select fill pad should extend to at least 

two feet outside the paving area.  The onsite fat clay is not suitable for select fill unless stabilized 

with sufficient lime. 
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6.0 PROVISIONS 

 

The description of subsurface conditions and the design information contained in this 

report are based on the test borings made at the time of drilling at specific locations.  However, 

some variations in soil conditions may occur between test borings.  Should any subsurface 

conditions other than those described in our boring logs be encountered, Geotest should be 

immediately notified so that further investigation and supplemental recommendations can be 

provided.  The depth of the groundwater level may vary with changes in environmental 

conditions such as frequency and magnitude of rainfall.  The stratification lines on the log of 

borings represent the approximate boundaries between soil types, however, the transition 

between soil types may be more gradual than depicted. 

 

This report has been prepared for the exclusive use of City of Kemah and LJA 

Engineering, Inc. for Bel Road Extension and Linear Detention Ditch – LJA Job No. E135-0320 

in the City of Kemah, Texas. 

 

This report shall not be reproduced without the written permission of Geotest 

Engineering, Inc., LJA Engineering, Inc. or the City of Kemah, Texas. 
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ground surface elevation) of completed boring was not provided to us at the time of preparation 

of this report. 

 

Laboratory Testing Programs 

 

The laboratory testing program was designed to evaluate the pertinent physical properties 

and shear strength characteristics of the subsurface soils.  Classification tests were performed on 

selected samples to aid in soil classification.   

 

The shear strength of cohesive samples was measured in the field with a calibrated 

pocket penetrometer and in the laboratory with a Torvane.  The shear strength values obtained 

from the penetrometer and Torvane are plotted on the boring log as open circles and triangles, 

respectively. 

 

Moisture content and dry unit weight were measured for selected cohesive soil samples 

for each boring.  Moisture content measurements (ASTM D2216) were also made on other 

samples to establish the moisture profile at each boring location.  Atterberg limit tests (ASTM 

D4318) were performed on soil samples to measure plasticity characteristics.  The results of all 

these tests are plotted or summarized on the boring log GB-4 and presented on Figure A-1 in 

Appendix A. 

 

Subsurface Soil 

 

The subsurface soils below the existing grade, as revealed by boring GB-4 drilled along 

the proposed alignment of the proposed addition, consist of soft to very stiff dark gray, gray, 

grayish brown, yellowish brown and brown fat clay, fat clay with sand and lean clay with sand 

with ferrous and calcareous nodules and ferrous stains to the explored depth of 15 feet.  Fill 

material consisting of stiff dark gray and brown fat clay with sand seams, calcareous nodules and 

ferrous stains and grass roots was encountered to a depth 2.0 feet below existing grade.   

 

The fat clay soils are of high plasticity with liquid limits ranging from 52 to 62 and 

plasticity indices ranging from 31 to 39.  The lean clay soils are of high plasticity with a liquid 

limit of about 39 and a plasticity index of about 22.   
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The percent fines content (passing No. 200 sieve) of the fat clay was about 85.8 percent.  

The percent fines content of the fat clay with sand and lean clay with sand soils ranged from 70.1 

to 84.8 percent.  A complete description of the soils encountered is presented on the boring log 

GB-4 shown on Figure A-1, in Appendix A. 

 

No free water was observed during drilling.  

 

Geotechnical Recommendations 

 

Open-cut Excavations.  Based on the soil conditions revealed by the boring, geotechnical 

parameters were developed for the design of open-cut excavations for the installation of the 

proposed storm sewer.  The geotechnical design parameters are provided in Table 1.  For design, 

the water level in the ground should be assumed to be at the ground surface, since this condition 

may exist after a heavy rain or flooding.  Open-cut excavations should be performed in 

accordance with Section 5.2 of the original geotechnical investigation report (Report No. 

1140228601 dated April 23, 2018). 

 

Structures.  Structures associated with this project will be storm sewer manholes and inlet 

structures.  Based on the information provided to us the storm sewer manholes and inlet 

structures will be placed at a maximum depth of approximately 5 feet below the existing grade.  

The design criteria and recommendations provided in Section 5.3 of the original geotechnical 

investigation report (Report No. 1140228601 dated April 23, 2018) should be followed for the 

design and construction of the manholes. 

 

Pavement Structure Design.  It is understood that the proposed addition to the Bel Road 

Extension will be constructed with a new concrete pavement with curb-and-gutter streets.  The 

pavement design presented below was developed in accordance with “AASHTO Guide for 

Design of Pavement Structures,” 1993 Edition. 

 

Subgrade Soil Properties.  California Bearing Ratio (CBR) tests were not within the 

scope of this project.  Therefore, the roadbed soil resilient modulus is estimated based on 

physical properties and strength characteristics of the natural subgrade soils.  Based on the 
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physical properties and strength characteristics of the natural subgrade soils obtained from 

laboratory tests, the effective roadbed soil resilient modulus (MR) was estimated to be about 

1,941 psi from an assumed CBR value of 1.0.  Based on an estimated resilient modulus of the 8-

inch lime-stabilized subgrade, the effective modulus of subgrade reaction (k) is estimated to be 

about 49 pci. 

 

Same Traffic Data and Other Design Parameters used in the design of the original Bel 

Road Extension project are (Report No. 1140228601 dated April 23, 2018) utilized in the 

development of the recommended pavement thickness for this proposed addition.  

  

Recommended Pavement Section.  Based on the design parameters described above and 

the AASHTO design procedures, the thickness of rigid pavement was determined.  The 

recommended pavement section is given below: 

 

Street Course Thickness, inches 

Addition to Bel 

Road Extension 

Jointed Reinforced Concrete 7 

6% Lime Stabilized Subgrade  8 

 

For the 7-inch concrete pavement, the required longitudinal reinforcing steel for an 

expansion joint spacing of 80 feet and transverse reinforcement steel for a pavement width of 25 

feet back to back are given below for the grade 40 steel. 

 

Pavement 

Thickness 

(Inches) 

Longitudinal Steel Transverse Steel 

Center to Center Spacing (in) Center to Center Spacing (in) 

# 4 bars # 4 bars 

7 18 18 

 

The expansion joint spacing will be 80 feet and the contraction joint/sawcut spacing will 

be about 20 feet. 
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Preparation of Pavement Subgrade 

 

The pavement subgrade should be prepared in accordance with Section 5.4.3 of Geotest 

Report No. 1140228601 dated April 23, 2018. 

 

Select Fill 

 

Select fill material (if any) should be in accordance with Section 5.4.4 of Geotest Report 

No. 1140228601 dated April 23, 2018. 

 

This report has been prepared for the exclusive use of City of Kemah and LJA 

Engineering, Inc. for the addition to Bel Road Extension – LJA Job No. E135-0340 in the City of 

Kemah, Texas. 

 

This report shall not be reproduced without the written permission of Geotest 

Engineering, Inc., LJA Engineering, Inc. or the City of Kemah, Texas. 

 

 * * * * * * * * * * * * 

 

The following illustrations are attached and complete this addendum report. 

 

ILLUSTRATIONS 

 Figure 

 

Vicinity Map ................................................................................................................  1 

Plan of Boring ..............................................................................................................  2 

 

 

APPENDIX A 

 Figure 

 

Log of Borings ........................................................................................................ A-1 

Symbols and Terms used on Boring Logs .............................................................. A-2 

 

 * * * * * * * * * * * * 
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