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SECTION 01 00 00 

BASIC REQUIREMENTS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Summary: 

1.2:  Contract description  

1.3:  Special considerations. 

1.4:  Work by Owner. 

1.5:  Contractor’s use of premises. 

1.6:  Specification conventions. 

1.7:  Minimum wage rate determination. 

B. Price and Payment Procedures: 

1.8:  Testing and inspection allowances. 

1.9:  Schedule of values. 

1.10: Applications for payment. 

1.11: Change procedures. 

1.12: Unit prices. 

1.13: Alternates. 

C. Administrative Requirements: 

1.14: Coordination. 

1.15: Suspension of Work. 

1.16: Field engineering. 

1.17: Pre-Construction Conference. 

1.18: Progress meetings. 

1.19: Cutting and patching. 

D. Submittals: 

1.20: Submittal procedures. 

1.21: Construction progress schedules. 

1.22: Proposed products list. 

1.23: Product data. 

1.24: Shop drawings. 

1.25: Test reports. 

1.26: Manufacturer’s instructions and certificates. 

E. Quality Requirements: 

1.27: Quality control. 

1.28: Tolerances. 

1.29: References. 

1.30: Manufacturer’s field services and reports. 

1.31: Examination. 
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F. Temporary Facilities and Controls: 

1.32: Temporary services. 

1.33: Access roads. 

1.34: Progress cleaning and waste removal. 

1.35: Project identification. 

1.36: Barriers and fencing. 

1.37: Protection of installed work. 

1.38: Security. 

1.39: Water control. 

1.40: Pollution and environmental control. 

1.41: Removal of utilities, facilities, and controls. 

G. Product Requirements: 

1.42: Products. 

1.43: Delivery, handling, storage, and protection. 

1.44: Substitutions. 

H. Execution Requirements: 

1.45: Closeout procedures. 

1.46: Final cleaning. 

1.47: Starting of systems. 

1.48: Demonstration and instructions. 

1.49: Testing, adjusting and balancing. 

1.50: Protecting installed construction. 

1.51: Project record documents. 

1.52: Operation and maintenance data. 

1.53: Spare parts and maintenance materials. 

1.54: Warranties and product registration. 

1.2 CONTRACT DESCRIPTION 

A. Work of the Project includes the installation of approximately 17,346 linear feet of 10 inch 

sewer line and all associated appurtenances.  

B. Perform Work of Contract under a stipulated price basis with Owner in accordance with 

Conditions of Contract. 

1.3 SPECIAL CONSIDERATIONS 

A. All construction shall be performed in accordance with: 

1. Project Construction Plans 

2. Project Supplemental Specifications 

3. New Mexico Standard Specifications for Public Works Construction, current 

edition. 

4. NMDOT Specifications, current edition. 

5. In the case of conflicting specifications, the Santa Fe County will determine 

which specification governs. 
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B. All access road improvements and work shall be completed in accordance with the 

NMDOT Specifications, current edition.  

C. Contractor is responsible for restoring the site to original or better condition at the 

Contractor’s expense.  Site restoration including temporary erosion control provisions is a 

prerequisite for periodic and final payment. 

D. Should nesting of a species protected under the Migratory Bird Treaty Act be identified in 

the construction zone, construction will be limited to a time of year outside the general 

migratory bird nesting season of March through August, avoided until nesting is complete, 

or the nest will be relocated by a properly trained and authorized expert. 

E. The allowable length of trench left open overnight is limited per Section 31 23 17 - 

Trenching.  Contractor shall abide by all specified requirements included therein either 

directly or by reference. 

F. Contractor is advised that there may be some tree clearing required to install piping, which 

shall be part of the clearing and grubbing.  No additional pay item is added.  Contractor 

will include this in the cost of pipeline installation. 

G. Contractor must provide water for construction at the Contractor’s expense.  The Owner 

has indicated that water can be made available for purchase. 

H. Prior to beginning construction activities, the Contractor must furnish full-coverage video 

documentation of the entire construction site, . The video must include coverage of all areas 

and adjacent features that may potentially be impacted by the impending construction 

work.  Contractor must submit two (2) copies of the video documentation on DVD format 

as part of the submittal process. 

I. Contractor shall prepare record drawing information under the direction of a Licensed 

Professional Surveyor. Refer to Article 1.50 Project Record Documents below and General 

Notes on the Drawings for specific requirements related to As-Built Drawings. 

J. Contractor shall coordinate with Owner for tie-in to existing infrastructure.  Contractor 

shall notify Engineer prior to performing the respective activities. 

K. Contractor must maintain a full set of Drawings and Technical Specifications at the 

construction site at all times throughout the construction process.  All subcontractors must 

possess at least all Drawings and Technical Specifications pertaining to their portion of the 

work while on the construction site at all times. 

L. Contractor shall be responsible for notifying residents of construction.  Access to 

driveways must be maintained at all times. 

M. Construction work will generally not be permitted on the following Federal-recognized 

holidays: New Year’s Day, Martin Luther King, Jr.’s Birthday, President’s Day, Memorial 

Day, Juneteenth, Independence Day, Labor Day, Columbus Day, Veterans’ Day, 

Thanksgiving Day, and Christmas Day.  When any of the above holidays fall on a Saturday 

and the preceding Friday is established as a holiday for Government employees, or when 
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any of the above holidays fall on a Sunday and the Monday following that day is established 

as a holiday for Government employees, no construction will be permitted on those days.  

However, the Owner, when in his/her opinion it is justified, may grant the Contractor 

permission to work on any of the above days upon advance written request by the 

Contractor. 

N. Upon completion of the Work, ground surfaces will be restored to their original condition 

by grading, and seeding with native plant species. 

O. In the event the Contractor encounters items of historical importance, the Engineer and the 

Owner shall be notified immediately and the work in the area shall immediately cease.  

Activity will cease until the Owner has consulted the Resident Project Representative and 

informed the Contractor of any steps to be taken or told to proceed with construction. 

P. Contractor shall confine operations to the construction site.  Contractor shall be responsible 

for obtaining permission for any activity outside of the established and approved 

construction areas. 

Q. Contractor shall propose and get approval from Owner of an area to store construction 

debris including unsuitable material from site grading and/or excavation where it will not 

be a nuisance. All debris shall be contained in such a manner that will prevent scattering.  

All debris, including trees and undergrowth, shall be disposed of properly within a properly 

permitted landfill.  All debris shall be removed from the site prior to substantial completion.  

The handling, storage, and disposal of debris is incidental to the project. 

R. Contractor shall implement the necessary site erosion control devices for inhibiting dust, 

wind, and air sediment movement offsite throughout construction in accordance with 

NPDES Best Management Practices and in accordance with the project SWPPP, if 

applicable. 

1.4 WORK BY OWNER 

A. Not Applicable 

1.5 CONTRACTOR’S USE OF PREMISES 

A. No work shall be done before 7:00 A.M. or after 7:00 P.M., local time on a working day, 

on Sundays, or on legal holidays, except as necessary for the proper care and protection 

of work already performed, or during emergencies.  For work on Saturdays, Contractor 

must request permission from the Engineer at least a week in advance. 

B. The Contractor shall make every effort to minimize noise caused by his operations.  

Equipment shall be equipped with silencers or mufflers designed to operate with the least 

possible noise. 

C. The Contractor shall restrict his operations as nearly as possible to the immediate site.  

Unnecessary cutting of vegetation adjacent to the site is prohibited.  Every effort shall be 

made to minimize erosion during and after construction and the site shall be returned to its 

original condition, except where improvements are indicated or required. 
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D. The Contractor shall take affirmative action to prevent the misuse of the natural 

environment, wasting of natural resources, or destruction of natural values. 

E. The Contractor shall conform to all requirements set forth in the latest edition of the New 

Mexico Standard Specifications for Public Works Construction with latest revision, and 

Occupational Safety and Health Administration Regulations for trenching, shoring and 

excavation, and all other activities where such regulations apply.  The Contractor and all 

subcontractors shall conduct all activities in conformance with federal and state laws and 

regulations relating to occupational health and safety.  Authorized inspectors from 

NMED’s Occupational Health and Safety Bureau shall have unobstructed access to project 

sites and shall not be impeded in any way from performance of their duties. 

1.6 SPECIFICATION CONVENTIONS 

A. These specifications are written in imperative mood and streamlined form.  This imperative 

language is directed to the Contractor, unless specifically noted otherwise.  The words 

“shall be” are included by inference where a colon (:) is used within sentences or phrases. 

 

B. The Contractor shall furnish all materials, labor, plant and equipment necessary to 

complete the contract work as called for by the Technical Specifications and as indicated 

on the Drawings.  Material and work, either expressed or implied, necessary for the 

satisfactory completion of the contract work shall be considered an integral part thereof. 

 

C. All standards incorporated herein by reference shall be the latest edition, unless otherwise 

specified.  The abbreviations and applicable standards are described below: 
  AASHTO  American Association of State Highway and Transportation Officials 

  ACI American Concrete Institute 

  AIA American Institute of Architects 

  ANSI  American National Standards Institute, Inc. 

  ASTM American Society for Testing and Materials 

  AWS American Welding Society 

  AWWA American Water Works Association 

  CID Construction Industries Division of the NM Regulation and Licensing Department 

  EJCDC Engineers Joint Contract Documents Committee 

  EPA  Environmental Protection Agency 

  IBC  International Building Code 

  ISO  International Organization for Standardization 

  MSJC Masonry Standards Joint Committee 

  NACE National Association of Corrosion Engineers 

  NMDOT New Mexico Department of Transportation 

  NMED New Mexico Department of Environment 

  NMSSPWC New Mexico Standard Specifications for Public Works Construction 

  NSF National Sanitation Foundation 

  OSHA  Occupational Safety and Health Administration 

  SAE Society of Automotive Engineers 

  SSPC Steel Structure Painting Council 

  UL  Underwriters Laboratories, Inc. 

1.7 MINIMUM WAGE RATE DETERMINATION 

A. Article 13-4-11, NMSA, 1978, requires that prevailing local wages be determined by labor 

category, and that this prevailing wage be the minimum acceptable pay rate.  The Public 

Works Minimum Wage Act covers all public works construction, alteration, demolition, or 
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repair projects when the project cost is $60,000 or more, and when the state or any political 

subdivision is a party.  The wage rate determination provided by the New Mexico 

Department of Workforce Solutions for the present project can be found in an appendix to 

the Contract Documents. 

1.8 TESTING AND INSPECTION ALLOWANCES 

A. Testing Allowance:   

1. The bid schedule includes a predetermined sum to cover the cost of testing and 

inspection services as required in the Contract Documents. 

2. Contractor shall submit details regarding the proposed testing laboratory or 

inspection firm, including a statement of qualifications and a proposed schedule 

of unit price costs and estimated total cost for testing and inspection to be 

completed under the allowance.  Any additional costs, such as travel time, shall 

also be detailed for this project on a unit price basis and as part of the estimated 

total cost of testing and inspection.   Engineer may require the Contractor to 

solicit additional quotes if the proposed costs are not competitive. 

3. Costs Included in Allowance: Cost of engaging testing or inspection firm, 

execution of tests or inspection, and reporting of results. 

4. Costs Not Included in Allowance: 

a. Incidental labor and facilities required to assist testing or inspection firm. 

b. Cost of disinfection of waterlines, if applicable. 

c. Costs of hydrostatic pressure testing or testing of material welds as called 

for in the Contract Documents. 

d. Costs of failed tests. 

5. Costs will be drawn from testing allowance and paid based on invoice(s) 

submitted to Contractor by testing or inspection firm(s), and reimbursed at cost, 

with no markup by Contractor. Contractor shall submit appropriate NTTC form 

to testing firm to assure tax is not included on invoices. 

1.9 SCHEDULE OF VALUES 

A. Submit schedule of values on the Construction Progress sheet within the Application for 

Payment forms provided in the Construction Contract Documents, or on other form 

acceptable to the Engineer.  Contractor's standard form or electronic media printout will be 

considered. 

B. Base structure of Schedule of Values on Bid Schedule with identical item numbering, 

quantities, and values. 

C. Submit Schedule of Values in duplicate at least 15 days prior to first Progress Meeting. 

1.10 APPLICATIONS FOR PAYMENT 

A. Application for Payment is synonymous with Partial Payment Estimate. 

B. Submit electronic copies of each application on the Partial Payment Estimate form 

provided in the Contract Documents, together with updated Schedule of Values identifying 

fully the list of items in the Application for Payment. 
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C. Payment Period:  Monthly, however the present Contract allows the Owner to make 

payment within forty-five days after submission of an undisputed request for payment. 

1.11 CHANGE PROCEDURES 

A. All Change Orders shall be prepared on the form provided in these Contract Documents. 

B. The Contract Price may only be changed by a Change Order. Any Claim for an adjustment 

in the Contract Price shall be based on written notice submitted by the party making the 

Claim to the Engineer and the other party to the Contract. 

C. The value of any Work covered by a Change Order or of any Claim for an adjustment in 

the Contract Price will be determined as follows: 

1. where the Work involved is covered by unit prices contained in the Contract 

Documents, by application of such unit prices to the quantities of the items 

involved; or 

2. where the Work involved is not covered by unit prices contained in the Contract 

Documents, by a mutually agreed lump sum (which may include an allowance for 

overhead and profit not necessarily in accordance with Article 1.11.D.2); or 

3. where the Work involved is not covered by unit prices contained in the Contract 

Documents and agreement to a lump sum is not reached under Article 1.11.C.2, on 

the basis of the Cost of the Work plus a Contractor’s fee for overhead and profit 

(determined as provided in Article 1.11.D). 

D. Contractor’s Fee:  The Contractor’s fee for overhead and profit shall be determined as 

follows: 

1. a mutually acceptable fixed fee; or 

2. if a fixed fee is not agreed upon, then a fee based on the following percentages of 

the various portions of the Cost of the Work: 

a. for actual and accountable costs incurred, the Contractor’s fee shall be in 

accordance with the General Conditions of Construction contract, but in 

no case shall exceed 15 percent (15%); 

b. for subcontractor costs, the Contractor’s fee shall be in accordance with 

the General Conditions of Construction contract, but in no case shall 

exceed five percent (5%); 

c. where one or more tiers of subcontracts are on the basis of Cost of the 

Work plus a fee and no fixed fee is agreed upon, the intent of Article 

1.11.D.2.a is that the Subcontractor who actually performs the Work, at 

whatever tier, will be paid a fee as outlined in the General Conditions 15 

percent of the actual and accountable costs incurred by such Subcontractor 

and that any higher tier Subcontractor and Contractor will each be paid a 

fee of five percent (5%) of the amount paid to the next lower tier 

Subcontractor; 

d. the amount of credit to be allowed by Contractor to Owner for any change 

which results in a net decrease in cost will be the amount of the actual net 

decrease in cost plus a deduction in Contractor’s fee by an amount equal 

to five percent of such net decrease; and 

e. when both additions and credits are involved in any one change, the 

adjustment in Contractor’s fee shall be computed on the basis of the net 
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change in accordance with Articles 1.11.D.2.a through 1.11.D.2.d, 

inclusive. 

1.12 UNIT PRICES 

A. Engineer will take measurements and compute quantities accordingly. The Contractor will 

assist in taking of measurements and determination of work completed prior to preparation 

of corresponding Application for Payment. 

1.13 COORDINATION 

A. Obtain any required business license(s) required by Owner or agency(ies) with jurisdiction 

prior to commencing construction activities. 

B. Coordinate scheduling, submittals, and Work of various sections of specifications to ensure 

efficient and orderly sequence of installation of interdependent construction elements. 

C. Verify utility requirement characteristics of operating equipment are compatible with 

building utilities. 

D. Submit a Traffic Control Plan that is signed and sealed by a Professional Engineer in the 

state of project location prior to construction activities. 

1. All existing signs, markers, delineators, etc. within the construction limits shall be 

removed, stored, and reset. 

2. Subject to the established Traffic Control Plan, at least one lane shall be open to 

traffic at all times. Provide proper signage to maintain the traffic lane in such a 

manner as to assure proper safety to the traveling public on all affected roads. 

Provide access to all private and public property at all times except when grading, 

excavation and backfill operations are being conducted immediately in front of the 

property, in which case access will not be denied for more than 4 hours without 

approval from the Engineer. 

3. Traffic lanes provided during construction shall be maintained in such a condition 

under all weather conditions, so as to permit the reasonable passage of passenger 

vehicles, and shall be kept graded and smooth and watered several times daily, as 

needed, to control dust. 

E. Contractor is responsible for timely scheduling of any pertinent inspections with local, 

county and state agencies with jurisdiction, and as required by the permits. 

F. Coordinate space requirements and installation of mechanical and electrical work indicated 

diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit, as 

closely as practicable. 

G. All notices, demands, requests, instructions, approvals, proposals and claims must be in 

writing. 

1. Any notice to or demand upon the Contractor shall be sufficiently given if 

delivered at the office of the Contractor stated on the signature page of the 

Agreement. 
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2. All papers required to be delivered to the Owner shall, unless otherwise specified 

in writing to the Contractor, be delivered to the Owner at the address stated on the 

signature page of the Agreement. 

3. Any such notice shall be deemed to have been given as of the time of actual 

delivery, in the case of mailing, when the same should have been received in due 

course of post, or in the case of telegrams, certified mail, or telephone facsimiles, 

at the time of actual receipt as the case may be. 

1.14 SUSPENSION OF WORK 

A. The Owner may order suspension of work due to seasonal or other conditions unsuitable 

for construction work. 

B. Maintenance during suspension: Prior to suspension for any cause, the Contractor shall 

take necessary precautions to protect the work during the period of suspension from any 

factors which would contribute to its deterioration. 

C. Time elapsed during suspension of the work shall not count as contract time. The 

Contractor shall make no claim for damages due to delay, additional mobilization charges, 

nor any additional costs that may be incurred solely due to suspension of work. 

D. Requests for additional time to be added after the “contract completion date” due to delays 

or extra work shall be made to the Owner in writing by the Contractor within ten (10) days 

after the time of the occurrence of the delay or receipt of a Change Order for extra work.  

Such requests shall set forth the justification for the additional time. 

E. Upon approval, the additional contract time shall then be in full force and effect, the same 

as though it were the original date for completion, and will be shown as the completion 

date plus an amount of additional working days.  Any time required to complete the work 

beyond the contract time or additional contract time will result in the assessment of 

liquidated damages, as specified in the Contract Documents.  Failure to make such requests 

within the above limits will be considered as a waiver on the part of the Contractor as to 

the need for additional contract time. 

1.15 FIELD ENGINEERING 

A. Establish elevations, lines, and levels and certify and confirm elevations and locations of 

the Work, conforming with the Contract Documents, with the Engineer prior to performing 

any excavation. 

B. Verify field measurements are as indicated on shop drawings or as instructed by 

manufacturer. 

C. From the information provided by the Owner, the Contractor shall develop and make all 

detail surveys needed for construction such as slope stakes, batter boards, easement 

alignments, stakes for pipe locations and other working points, lines, elevations and cut 

sheets.   
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1.16 PRE-CONSTRUCTION CONFERENCE 

A. Engineer will schedule Pre-Construction Conference after Notice of Award for affected 

parties. 

B. The Contractor, or his duly authorized representative, and subcontractor representatives 

will attend the meeting. 

1.17 PROGRESS MEETINGS 

A. Schedule in coordination with the Engineer at maximum monthly intervals, and attend all 

Progress Meetings throughout progress of the Work. 

B. The purpose of the meetings will be to review the following: 

1. Work progress since previous meetings. 

2. Field observations, problems, conflicts. 

3. Problems which impede construction schedule. 

4. Corrective measures and procedures to regain projected schedule. 

5. Revisions to construction schedule. 

6. Plan progress and schedule during succeeding work period. 

7. Coordination of schedules. 

8. Off-site fabrication and delivery schedules. 

9. Maintenance of quality standards. 

10. Proposed changes, construction schedule and completion date. 

11. Coordination of separate contracts. 

12. Record or “as-built” drawings of completed work. 

13. Other business as required. 

14. Regulatory requirements including OSHA, New Mexico Board of Labor, and 

others as applicable. 

15. Funding requirements including NMED, NMFA, DFA, USEPA and others, as 

applicable. 

C. During each meeting, the Contractor is required to present any issues which may impact 

his Work, with a plan to resolve these issues expeditiously. 

D. Together with each payment application, Contractor must present the current as-built 

drawings reflecting all work performed to date. 

1.18 CUTTING AND PATCHING 

A. Employ skilled and experienced installer to perform cutting and patching new Work; 

restore Work with new Products. 

B. Execute cutting, fitting, and patching, including excavation and fill, to complete Work, and 

to: 

1. Uncover Work to install or correct ill-timed Work. 

2. Remove and replace defective and non-conforming Work. 

3. Remove samples of installed Work for testing. 
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4. Provide openings in elements of Work for penetration of mechanical and electrical 

Work. 

C. Cut masonry and concrete materials using masonry saw or core drill. Restore Work with 

new Products in accordance with requirements of Contract Documents. 

D. Fit Work tight to adjacent elements.  Maintain integrity of wall, ceiling, or floor 

construction; completely seal voids. 

E. Refinish surfaces to match adjacent finishes. 

1.19 SUBMITTAL PROCEDURES 

A. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail 

number, and specification section number, appropriate to submittal. 

B. Apply Contractor's stamp, signed or initialed, certifying that review, verification of 

Products required, field dimensions and elevations, adjacent construction Work, and 

coordination of information is in accordance with requirements of the Work and Contract 

Documents. 

C. Identify variations from Contract Documents and Product or system limitations which may 

be detrimental to successful performance of completed Work. 

D. Revise and resubmit submittals as required by the Engineer; identify changes made since 

previous submittal. 

E. Submit number of copies Contractor requires, plus two copies Engineer will retain, at a 

minimum, unless otherwise indicated at the Pre-Construction Conference. 

F. Transmit each submittal with Engineer accepted form. 

G. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report 

inability to comply with requirements. 

H. Prior to commencing construction activities, Contractor shall provide two (2) copies of the 

corresponding Project safety plan to the Engineer. 

1.20 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit initial progress schedule in duplicate within fifteen [15] days after date of Owner-

Contractor Agreement for Engineer review. 

B. Submit revised schedules with each Application for Payment, identifying changes since 

previous version. Indicate estimated percentage of completion for each item of Work at 

each submission. 

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

other concerned parties. 
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D. Show complete sequence of construction by activity, identifying Work of separate stages 

and other logically grouped activities. Indicate early and late start, early and late finish, 

float dates, and duration. 

E. Indicate delivery dates for Owner furnished products and products identified under 

Allowances. 

1.21 PROPOSED PRODUCTS LIST 

A. Unless required as an attachment to Bid, within 15 days after date of Owner-Contractor 

Agreement, submit list of major products proposed for use, with name of manufacturer, 

trade name, and model number of each product. 

B. For products specified only by reference standards, give manufacturer, trade name, model 

or catalog designation, and reference standards. 

1.22 PRODUCT DATA 

A. Product Data: Submit to Engineer for review for limited purpose of checking for 

conformance with information given and design concept expressed in Contract Documents. 

B. Submit copies and distribute in accordance with Submittal Procedures article. 

C. Mark each copy to identify applicable products, models, options, and other data. 

Supplement manufacturers' standard data to provide information specific to this Project. 

D. Indicate product utility and electrical characteristics, utility connection requirements, and 

location of utility outlets for service for functional equipment and appliances. 

1.23 SHOP DRAWINGS 

A. Shop Drawings: 

1. Submitted to Engineer for review for limited purpose of checking for conformance 

with information given and design concept expressed in Contract Documents. 

2. Include detail design calculations, shop drawings, fabrication, and installation 

drawings, erection drawings, list, graphs, catalog sheets, data sheets, and similar 

items.  

3. Design calculations shall bear the signature and seal of an engineer registered in 

the appropriate branch and in the state wherein the project is to be built, unless 

otherwise directed. 

4. After review, provide copies and distribute in accordance with Submittal 

Procedures article and for record documents purposes as specified. 

5. Except as may otherwise be indicated herein, the Engineer will return copies of 

each submittal to the Contractor with comments noted thereon, within 30 calendar 

days following their receipt by the Engineer. 

B. Indicate special utility and electrical characteristics, utility connection requirements, and 

location of utility outlets for service for functional equipment and appliances. 
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C. Submit number of opaque reproductions Contractor requires, plus two copies Engineer will 

retain. 

1.24 TEST REPORTS 

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

B. Submit test reports for information for limited purpose of assessing conformance with 

information given and design concept expressed in Contract Documents. 

1.25 MANUFACTURER’S INSTRUCTIONS AND CERTIFICATES 

A. When specified in individual specification sections, submit manufacturer printed 

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, 

to Engineer for delivery to Owner in quantities specified for Product Data. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 

environmental criteria required for application or installation. 

C. When specified in individual specifications sections, submit certifications by manufacturer 

to Engineer, in quantities specified for Product Data. 

D. Indicate material or Product conforms to or exceeds specified requirements.  Submit 

supporting reference data, affidavits, and certifications as appropriate. 

E. Certificates may be recent or previous test results on material or Product, but must be 

acceptable to Engineer. 

1.26 QUALITY CONTROL 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, 

and workmanship, to produce Work of specified quality. 

B. Comply with manufacturer’s instructions. 

C. Comply with specified standards as minimum quality for the Work except when more 

stringent tolerances, codes, or specified requirements indicate higher standards or more 

precise workmanship. 

1.27 TOLERANCES 

A. Monitor fabrication and installation tolerance control of installed products over suppliers, 

manufacturers, products, site conditions, and workmanship, to produce acceptable Work. 

Do not permit tolerances to accumulate. 

B. Comply fully with manufacturer’s tolerances. 
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1.28 REFERENCES 

A. Conform to reference standards by date of issue current as of date of Contract Documents. 

B. When specified reference standard conflict with Contract Documents, request clarification 

from Engineer before proceeding. 

1.29 MANUFACTURER’S FIELD SERVICES AND REPORTS 

A. When specified in individual specification sections, require material or product suppliers 

or manufacturers to furnish qualified staff personnel to observe site conditions and to 

initiate instructions when necessary. 

B. Report observations and site decisions or instructions that are supplemental or contrary to 

manufacturer’s written instructions. 

1.30 EXAMINATION 

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work. 

Beginning new Work means acceptance of existing conditions. 

B. Verify utility services are available, of correct characteristics, and in correct location. 

C. Contractor is solely responsible for utility location, protection and verification.  Contractor 

must notify New Mexico One Call System Inc., at 811, and all local utility providers, three 

(3) days before starting utility line construction. 

D. It shall be the responsibility of the Contractor to become acquainted with the location of 

all underground structures which may be encountered or which may affect the Work 

hereunder. 

1.31 TEMPORARY SERVICES 

A. Provide, maintain and pay for suitable quality water service as required. 

B. Maintain uninterrupted water, wastewater, and electric service to all properties adjoining 

the Work, except where specifically approved by the authority having jurisdiction. Services 

damaged by the Contractor shall be immediately and permanently repaired or replaced at 

the expense of the Contractor.  Give a minimum of 48-hour advance notice to occupants of 

adjacent properties before interrupting any service.  Any interruption of service shall be 

kept to the minimum length of time possible. 

C. Until final inspection and approval of the Work and issuance of the Certificate of 

Substantial Completion, the Contractor is responsible for all Work directly or indirectly 

affected by the Contractor’s activities.  Such responsibility continues for all Work detailed 

on the punch list that may accompany the Certificate of Substantial Completion, until 

satisfactorily completed by the Contractor and approved by the Owner and Engineer. 
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D. Furnish, install and maintain any temporary water storage structures, electrical 

connections, meters, wiring, outlets, switches, lamps, etc., as necessary for the work.  The 

Contractor shall provide such temporary heat as may be necessary for the prevention of 

injury to the work or material through dampness or cold.  All temporary connections, 

installations, facilities and supplies furnished or installed as specified in this paragraph, 

shall be removed prior to the completion of the Contract, and the premises left perfectly 

clean and satisfactory to the Owner. 

E. Maintain ambient temperature above freezing in enclosed/occupied areas where 

construction is in progress, unless indicated otherwise in specifications. 

F. Provide temporary electricity and power outlets for construction operations, connections, 

branch wiring, distribution boxes, and flexible power cords as required. Do not disrupt 

Owner's need for continuous service. 

G. Provide and maintain required sanitary facilities and enclosures in clean and sanitary 

condition. 

1.32 ACCESS ROADS 

A. Construct and maintain temporary roads accessing public thoroughfares to serve 

construction area. 

B. Existing on-site roads, designated by the Owner, may be used for construction traffic. 

1.33 PROGRESS CLEANING AND WASTE REMOVAL 

A. Collect and maintain areas free of waste materials, debris, and rubbish. Maintain site in 

clean and orderly condition. 

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

all job sites and adjoining areas, including roads and driveways, to a condition equal to or 

better than the original status.  Special attention will be made to not disturb unimproved 

roads by placing any excavated material to the sides of these roads when waterlines are 

located along the right-of-way.  

C. Brush and trees shall be felled parallel to the right-of-way to minimize damage to trees and 

structures on adjacent property.  All brush, tree tops, stumps and other debris shall be 

removed from the right-of-way and disposed of by the Contractor, subject to and in 

conformity with the special provisions applying to the tract of land involved (if any).  The 

Contractor shall not destroy nor remove any trees, shrubbery, nor any other improvements, 

without permission of the Owner. 

D. The Contractor shall not dispose of debris, refuse or sanitary wastes in an open dump or in 

a natural watercourse, whether on public or private property, or in such places that 

undesirable wastes can eventually be exposed or carried to a natural watercourse. 
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1.34 PROJECT IDENTIFICATION 

A. No Project Sign is required for this project.  

B. The Contractor shall not erect, or permit the erection of advertising signs.  Only minimal 

identification and direction signs shall be permitted on the site.  Unnecessary or obnoxious 

posters, pictures, signs, symbols, drawings or writing on work, material or equipment, 

resulting from vandalism or other causes, shall be covered or removed by the Contractor. 

1.35 BARRIERS AND FENCING 

A. Provide barriers or fencing to prevent unauthorized entry to construction areas and to 

protect existing facilities and adjacent properties from damage. 

1.36 PROTECTION OF INSTALLED WORK 

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

specification sections. 

1.37 SECURITY 

A. Provide security and facilities to protect Work and existing facilities, and Owner's 

operations from unauthorized entry, vandalism, or theft. 

1.38 WATER CONTROL 

A. Provide erosion control. 

B. Maintain excavations free of water. Provide, operate, and maintain pumping equipment. 

C. The Contractor shall submit to the Owner’s Resident Project Representative a Storm Water 

Pollution Prevention Plan (SWPPP) that will address all construction phases and the 

proposed pollution prevention and sediment control measures.  This shall be done in 

accordance with the National Pollution Discharge Elimination System (NPDES) general 

permit requirements for all construction activities, and shall include all required reporting.   

D. The Contractor shall conduct his operations to minimize damage to natural watercourses, 

and shall not permit petroleum products, volatile fluid wastes, or any other wastes which 

are prohibited by local ordinances, or excessive amounts of silt, clay, or mud to enter any 

drainage system.  The bed of natural watercourses or man-made irrigation ditches shall be 

restored to normal gradient and cross-section after being disturbed. 

1.39 POLLUTION AND ENVIRONMENTAL CONTROL 

A. Provide methods, means, and facilities to prevent contamination of soil, water, and 

atmosphere from discharge of noxious, toxic substances, and pollutants produced by 

construction operations. 
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B. Provide dust control, erosion and sediment control, noise control, pest control and rodent 

control to allow for proper execution of the Work.  Short term effects of dust produced by 

equipment will be mitigated by sprinkling traffic areas with water.  Motor equipment shall 

be kept in repair and equipped with anti-pollution devices, if possible, to cut down on 

exhaust emissions.  Burning as a method of cleaning or disposal will not be permitted 

without approval of the proper authorities. 

C. Comply with all applicable standards, orders, or regulations issued pursuant to the Clean 

Air Act of 1970 (42 U.S.C. 1251 et seq.) as amended. Violations shall be reported to the 

New Mexico Environment Department. 

D. The Contractor shall be responsible for the reporting and the cleanup of spills associated 

with project construction and shall report and respond to spills of hazardous materials such 

as gasoline, diesel, motor oil, solvents, chemicals, toxic and corrosive substances, and other 

materials which may be a threat to the public health or the environment. The Contractor 

shall be responsible for reporting past spills encountered during construction and of current 

spills not associated with construction. Reports shall be made to the New Mexico 

Environment Department Emergency Response Team at (505) 476-6025 during business 

hours. If there is no emergency situation the Contractor can leave a message regarding the 

nature of the spill, location and contact information. For emergencies that require 

immediate attention and mitigation, and there is no response at the NMED Emergency 

Response Team number above, call (505) 827-9329. For emergencies that pose immediate 

danger to public health or property, call 911. For any and all spills, Contractor shall also 

immediately contact the Owner’s Resident Project Representative. 

E. The Contractor shall clean up any unreported spills associated with project construction 

identified after construction. 

1.40 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

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

Completion review. 

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

C. Restore existing facilities used during construction to original condition. Restore 

permanent facilities used during construction to specified condition. 

1.41 PRODUCTS 

A. Products: Means new material, machinery, components, equipment, fixtures, and systems 

forming the Work, but does not include machinery and equipment used for preparation, 

fabrication, conveying and erection of the Work. Products may also include existing 

materials or components specifically identified for reuse. 

B. Do not use materials and equipment removed from existing premises, except as specifically 

identified or allowed by the Contract Documents. 
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C. Provide interchangeable components of same manufacturer for components being 

replaced. 

1.42 DELIVERY, HANDLING, STORAGE, AND PROTECTION 

A. Deliver, handle, store, and protect Products in accordance with manufacturer's instructions. 

1.43 SUBSTITUTIONS 

A. Substitutions will only be considered when Product becomes unavailable through no fault 

of Contractor, or where an “approved equal” is specifically allowed elsewhere in the 

Technical Specifications or noted on the Drawings.  In such cases, the brand name and/or 

model number of products that have been identified in these Specifications serve as the 

basis of the design.  These products may be substituted with other products that meet the 

same manufacturing standards, quality, performance and desired characteristics of the 

Specifications when approved by the Engineer or Owner’s representative. 

B. Specific manufacturers may be required for certain items in order to maintain consistency 

with the Owner’s existing inventory.  In such cases, substitutions will not be allowed as 

indicated in each specification section where applicable. 

C. Document each request with complete data substantiating compliance of proposed 

Substitution with Contract Documents. 

D. Submit an electronic copy of request for Substitution to the Engineer for consideration. 

Limit each request to one proposed Substitution. 

1.44 CLOSEOUT PROCEDURES 

A. Submit written certification Contract Documents have been reviewed, Work has been 

inspected, and Work is complete in accordance with Contract Documents and ready for 

Engineer's inspection. 

B. Submit final Application for Payment identifying total adjusted Contract Price, previous 

payments, and amount remaining due. 

C. Among required closeout submittals include: Release of Liens for Prime and all 

subcontractors and suppliers, Consent of Surety, and Certification of Labor Standards, 

Affidavit of Wages Paid. 

1.45 FINAL CLEANING 

A. Execute final cleaning prior to final inspection. 

B. Upon completion of the work under this contract, thoroughly clean and make any needed 

repairs caused by damage during construction to any existing utilities or other structures 

on the site. 
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C. Notify the Engineer in writing once final cleaning is complete.  The final estimate will not 

be prepared until the Contractor has complied with all requirements set forth and the 

Engineer has made his final inspection of the entire work and is satisfied that it is properly 

constructed and the site properly cleaned. 

1.46 STARTING OF SYSTEMS 

A. Provide seven [7] days notification prior to start-up of each item. 

B. Ensure each piece of equipment or system is ready for operation. 

C. Execute start-up under supervision of responsible persons in accordance with 

manufacturer’s instructions. 

D. Submit written report stating equipment or system has been properly installed and is 

functioning correctly. 

1.47 DEMONSTRATION AND INSTRUCTIONS 

A. Demonstrate operation and maintenance of Products to Owner's personnel two weeks prior 

to date of Substantial Completion. 

B. For equipment or systems requiring seasonal operation, perform demonstration for other 

season within six [6] months. 

C. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, 

maintenance, and shutdown of each item of equipment at agreed-upon times, at designated 

location. 

1.48 TESTING, ADJUSTING, AND BALANCING 

A. Adjust operating products and equipment to ensure smooth and unhindered operation. 

B. Owner retains the right to appoint, employ, and pay for services of independent firm to 

perform testing, adjusting, and balancing.  Reports will be submitted by independent firm 

to Engineer indicating observations and results of tests and indicating compliance or non-

compliance with specified requirements and with requirements of Contract Documents. 

C. Contractor will cooperate with independent firm; furnish assistance as requested. 

D. Re-testing required because of non-conformance to specified requirements will be charged 

to Contractor. 

1.49 PROTECTING INSTALLED CONSTRUCTION 

A. Provide temporary and removable protection for installed products. Control activity in 

immediate work area to prevent damage. 
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B. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or 

movement of heavy objects, by protecting with durable sheet materials. 

C. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is 

necessary, obtain recommendations for protection from waterproofing or roofing material 

manufacturer. 

D. Prohibit traffic from landscaped areas. 

1.50 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of Contract Documents to be utilized for record documents. 

B. Record actual revisions to the Work. Record information concurrent with construction 

progress. 

C. Specifications: Legibly mark and record at each Product section description of actual 

Products installed. 

D. Record Documents and Shop Drawings (As-Built Drawings): Legibly mark each item to 

record actual construction with the proper designation below.  Deliver two (2) sets of As-

Built Drawings with redlines to the Owner upon completion of the Project.  The As-Built 

Drawings will be submitted to the Engineer prior to processing of final payment to the 

Contractor. 

E. Contractor shall prepare record drawing information under the direction of a Licensed 

Professional Surveyor. As-Built Record Drawings shall include elevation at top of pipe, 

northing and easting of top of pipeline or new utility at intervals not to exceed 100 feet and 

at all manholes, including rim elevations, invert in, invert out. For drop manholes, as 

applicable both invert in pipes shall be provided. Contractor shall provide as- built survey 

of the newly constructed access road, not to exceed every 100 feet. All culvert crossings 

shall be surveyed at the beginning and end. Ties to surface features for triangulation 

purposes in the field shall also be included. Final As-Built Record Drawings shall be 

stamped by a Licensed Professional Surveyor, tied to established control monuments and 

other reference points (including D.O.T. monuments and mile markers if available) on the 

New Mexico State Plane Coordinate System, Central Zone, NAD83/NAVD88 datum, 

stating combined ground-to-grid scale factor used, equipment used and date of completion 

of survey. 

F. Submit documents to Engineer together with claim for final Application for Payment. 

1.51 OPERATION AND MAINTENANCE DATA 

A. Submit 3 sets prior to final inspection, bound in 8-1/2 x 11 inch text pages, three D side 

ring binders with durable plastic covers. 

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE 

INSTRUCTIONS" and title of project. 
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C. Internally subdivide binder contents with permanent page dividers, logically organized. 

D. Contents: 

1. Part 1: Directory 

a. List names, addresses, and telephone numbers of Engineer, Contractor, 

subcontractors, and major equipment suppliers. 

2. Part 2: Operation and maintenance instructions, arranged by system: 

a. Equipment summary, operational procedures, preventive maintenance 

procedures and schedules, parts list, shop drawings, safety issues. 

3. Part 3: Project documents and certificates. 

a. All equipment warranties, affidavits, and certifications required by the 

Technical Specifications shall be placed in this part. 

1.52 SPARE PARTS AND MAINTENANCE MATERIALS 

A. Provide products, spare parts, maintenance and extra materials in quantities specified in 

individual specification sections. 

B. Deliver to project site and place in location as directed by Engineer; obtain receipt prior to 

final payment. 

1.53 WARRANTIES AND PRODUCT REGISTRATION 

A. Execute and assemble transferable warranty documents from subcontractors, suppliers, and 

manufacturers for all products with extended warranties beyond one (1) year. 

B. Execute and assemble product registration documents from suppliers and manufacturers, 

on Owner’s behalf, for all products requiring such registration, for recall or warranty 

purposes. 

C. Submit prior to final Application for Payment. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 03 05 00 

BASIC CONCRETE MATERIALS AND METHODS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes formwork, reinforcement, accessories, cast-in-place concrete, 

transporting, placing, finishing, curing, and other pertinent items of construction. 

B. Concrete and Standards - Except as noted or modified in this section, all concrete materials, 

transporting, placing, finishing, curing, and sealing shall conform to requirements as 

follows: 

1. American Institute of Concrete (ACI) 

a. 301 - Specifications for Structural Concrete. 

b. 302.1R - Guide to Concrete Floor and Slab Construction. 

c. 304R - Guide for Measuring, Mixing, Transporting and Placing Concrete. 

d. 305.1 - Specification for Hot Weather Concreting. 

e. 306.1 - Standard Specification for Cold Weather Concreting. 

f. 308.1 - Standard Specification for Curing Concrete. 

g. 318 - Building Code Requirements for Structural Concrete. 

h. 347R - Guide to Formwork for Concrete. 

i. SP-66 - ACI Detailing Manual. 

2. ASTM International (ASTM) 

a. ASTM A615 - Standard Specification for Deformed and Plain Carbon-

Steel Bars for Concrete Reinforcement. 

b. ASTM A1064 - Standard Specification for Carbon-Steel Wire and Welded 

Wire Reinforcement, Plain and Deformed, for Concrete. 

c. ASTM C31 - Standard Practice for Making and Curing Concrete Test 

Specimens in the Field. 

d. ASTM C33 - Specifications for Concrete Aggregates. 

e. ASTM C39 - Standard Test Method for Compressive Strength of 

Cylindrical Concrete Specimens. 

f. ASTM C40 - Standard Test Method for Organic Impurities in Fine 

Aggregates for Concrete. 

g. ASTM C42 - Standard Test Method for Obtaining and Testing Drilled 

Cores and Sawed Beams of Concrete. 

h. ASTM C94 - Specification for Ready-Mixed Concrete. 

i. ASTM C138 - Standard Test Method for Density (Unit Weight), Yield, 

and Air Content (Gravimetric) of Concrete. 

j. ASTM C143 - Standard Test Method for Slump of Hydraulic Cement 

Concrete. 

k. ASTM C150 - Standard Specification for Portland Cement. 

l. ASTM C156 - Standard Test Method for Water Loss [from a Mortar 

Specimen] Through Liquid Membrane-Forming Curing Compounds for 

Concrete. 

m. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete. 
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n. ASTM C173 - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Volumetric Method. 

o. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Pressure Method. 

p. ASTM C260 - Standard Specification for Air-Entraining Admixtures for 

Concrete. 

q. ASTM C494 - Standard Specification for Chemical Admixtures for 

Concrete. 

r. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or 

Calcined Natural Pozzolan for Use in Concrete. 

s. ASTM C989 - Standard Specification for Slag Cement for Use in Concrete 

and Mortars. 

t. ASTM C1064 - Standard Test Method for Temperature of Freshly Mixed 

Hydraulic-Cement Concrete. 

u. ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete. 

v. ASTM C1240 - Standard Specification for Silica Fume Used in 

Cementitious Mixtures. 

w. ASTM C1260 - Standard Test Method for Potential Alkali Reactivity of 

Aggregates (Mortar-Bar Method). 

x. ASTM C1550 - Standard Test Method for Flexural Toughness of Fiber 

Reinforced Concrete (Using Centrally Loaded Round Panel). 

y. ASTM C1567 - Standard Test Method for Determining the Potential 

Alkali-Silica Reactivity of Combinations of Cementitious Materials and 

Aggregate (Accelerated Mortar-Bar Method). 

z. ASTM C1602/C1602M - Standard Specification for Mixing Water Used 

in the Production of Hydraulic Cement Concrete. 

aa. ASTM C1609 - Standard Test Method for Flexural Performance of Fiber-

Reinforced Concrete (Using Beam with Third-Point Loading). 

bb. ASTM C1778 - Standard Guide for Reducing the Risk of Deleterious 

Alkali-Aggregate Reaction in Concrete. 

3. American Association of State Highway & Transportation Officials (AASHTO): 

a. PP 65 - Standard Practice for Determining the Reactivity of Concrete 

Aggregates and Selecting Appropriate Measures for Preventing 

Deleterious Expansion in New Concrete Construction. 

1.2 QUALITY ASSURANCE 

A. Inform Engineer at least 48 hours in advance of time at which Contractor intends to place 

concrete. 

B. When required by any applicable permits, such as CID permits, Contractor shall have 

reinforcement inspected by the agency with jurisdiction prior to placement of concrete. 

C. Construct and erect concrete formwork in accordance with ACI 301 and ACI 347R. 

D. Concrete tests shall be in accordance with requirements of ACI 301, except as noted or 

modified in this Section. 

1. Strength test: 

a. Mold and cure 5 cylinders from each sample. 
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b. Test one at 7 days and one at 14 days for information and two at 28 days 

for acceptance. 

E. Samples: 

1. Collect the following minimum samples for each 28-day strength concrete used in 

the work for each days placing: 

Quantity Number of Samples 

50 cubic yards or less 1 

50 to 100 cubic yards 2 

100 cubic yards or more 2 plus 1 sample for each  

 additional 100 cubic yards 

2. Sampling should be in accordance with ASTM C172. 

3. Forming cylinders in accordance with ASTM C31. 

4. No sample shall be required for thrust blocks nor fence posts. 

5. Hold fifth cylinder for future considerations. Deliver to Owner upon determination 

of substantial completion and prior to final payment. 

6. Sample marking. 

a. Mark or tag each sample of compression test cylinders with date and time 

of day cylinders were made. 

b. Identify location in work where concrete represented by cylinders was 

placed. 

c. Identify delivery truck or batch number, air content and slump. 

7. Slump test: 

a. Conduct test for each strength test sample and whenever consistency of 

concrete appears to vary, in accordance with ASTM C143. 

8. Air content: 

a. Conduct test from 1 of first 3 batches mixed each day and for each strength 

test sample, in accordance with ASTM C231, 138 or 173. 

9. Temperature: 

a. Conduct test in accordance with ASTM C1064. 

F. Coordinate concrete placement with the Engineer to ensure proper testing in compliance 

with the Drawings and Specifications.  The cost of all tests shall be covered by the Testing 

Allowance provided for in the bid schedule, except for failed tests, or new analyses 

required due to failed tests. 

G. The Contractor is free to take additional specimens for his own information, at his own 

expense, not reimbursable from the Testing Allowance. 

H. Acceptance of Concrete:  Strength level of concrete will be considered satisfactory so long 

as average of all sets of 3 consecutive strength test results equal or exceeds specified 28-

day strength and no individual strength test result falls below specified strength (fc′) by 

more than 500 psi when specified compressive strength is 5000 psi or less; or by more than 

0.10fc′ when specified compressive strength is more than 5000 psi. 

I. Failure of Test Cylinder Results:  Upon failure of test cylinder results, Engineer may 

require Contractor, at his expense, to test remaining cylinder after curing for a period of 

time specified by Engineer.  If strength level of this cylinder is not greater than specified 
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28-day strength, Engineer may require Contractor to obtain and test at least three 2-inch 

diameter cored samples from an area in question. 

1. Conform to ASTM C42. 

2. Concrete will be considered adequate if average of 3 cores is at least 85 percent of, 

and if no single core is less than 75 percent of, specified 28-day strength. 

3. Upon failure of core test results, Engineer may require Contractor, at his expense, 

to perform load tests as specified in ACI 318. 

4. Fill all core holes as specified for repairing defective concrete. 

J. Completed Work 

1. Completed concrete work which fails to meet 1 or more requirements, but which 

has been repaired to bring it into compliance, will be accepted without 

qualification. 

2. Completed concrete work which fails to meet 1 or more requirements and which 

cannot be brought into compliance shall be rejected as provided in these Contract 

Documents.  In this event, modifications shall be required to assure that concrete 

work complies with requirements.  Modifications, as directed by Engineer, to be 

made at no additional cost to Owner. 

K. Perform concrete reinforcing and cast-in-place concrete work in accordance with ACI 301. 

L. The maximum deviation of the top surface of curb and gutter shall not exceed 1/8" in 10' 

nor shall the inside face deviate more than 1/4" in 10' from a straight line.  Prior to or during 

final inspection, curb and gutter shall be water flow tested as directed by the Engineer.  All 

areas with standing water will be rejected. 

PART 2 PRODUCTS 

2.1 FORM MATERIALS AND ACCESSORIES 

A. Steel Forms:  Symons “Steel-Ply”, Simplex “Industrial Steel Frame Forms”, Universal 

“Uniform”.  Forms shall be clean, straight and true, without surface defects. 

B. Plywood Forms:  Product standard PS-1, waterproof, resin-bonded exterior type Douglas 

Fir or Larch.  Forms shall be clean, straight and true, without surface defects. 

C. Lumber:  Douglas Fir or Larch, straight, uniform width and thickness, clean and free from 

offsets, holes, dents and other surface defects. 

D. Chamfer Strips:  Clean white pine, surface against concrete planed. 

E. Form Release Agent: Colorless mineral oil not capable of staining concrete or impairing 

natural bonding characteristics of coating intended for use on concrete. 

2.2 REINFORCEMENT MATERIALS 

A. Reinforcing Steel: ASTM A615, deformed.  Reinforcement bar, size and spacing as 

indicated on the Drawings. 
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B. Welded wire fabric reinforcement shall conform to the requirements of ASTM A1064 and 

the details shown; provided, that welded wire fabric with longitudinal wire of W4 size wire 

and smaller shall be either furnished in flat sheets or in rolls with a core diameter of not 

less than 10 inches; and provided further, that welded wire fabric with longitudinal wires 

larger than W4 size shall be furnished in flat sheets only. 

C. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for support of reinforcing; 

plastic tipped or non-corroding for supports in slabs where supports are exposed to weather. 

D. Concrete blocks used to support and position reinforcement steel, shall have the same or 

higher compressive strength as specified for the concrete in which it is located. Wire ties 

shall be embedded in concrete block bar supports. 

E. Fabricate concrete reinforcing in accordance with ACI SP-66. 

2.3 CONCRETE MATERIALS 

A. Cementitious Materials: 

1. Portland Cement: ASTM C150 Type I. 

2. Fly Ash:  ASTM C618, Class F or C. 

3. Slag Cement: ASTM C989, Grade 100 or 120. 

4. Silica Fume: ASTM C1240. 

5. Metakaolin: ASTM C618, Class N. 

B. Fine and Coarse Aggregates:  ASTM C33. 

C. Water: ASTM C1602/C1602M, Clean and not detrimental to concrete. 

D. Chemical Admixtures (when applicable):  Compatible with each other and free of 

intentionally-added chlorides. 

1. Air Entraining Admixture:  ASTM C260. 

2. Water-Reducing Admixture:  ASTM C494, Type A. 

3. Mid-Range Water-Reducing Admixture:  ASTM C494, Type A. 

4. High-Range Water-Reducing Admixture:  ASTM C494, Type F. 

5. Accelerating Admixture:  ASTM C494, Type C or E. 

6. Retarding Admixture:  ASTM C494, Type B or D. 

7. Workability-Retaining Admixture:  ASTM C 494, Type S. 

a. Shall retain concrete workability without affecting time of setting or 

early-age strength development. 

8. Alkali-Silica Reaction Inhibiting Admixture:  ASTM C494, Type S 

a. Shall contain a nominal lithium nitrate content of 30 percent. 

2.4 CONCRETE MIX 

A. Mix and deliver concrete in accordance with ASTM C94. 

B. Re-tempering of prepared concrete will not be permitted. 

C. Furnish concrete of the following strength: 
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Type of Work 

Min. 28-Day 

Compressive 

Strength (psi) 

Max. Size 

Aggregate 

(in.) 

Min. Cement 

W/C per CY 

(94# sacks) 

Maximum 

w/cm 

(by wt.) 

Slabs on grade, footings 

floor slabs, and all other 

concrete items not 

specified elsewhere. 

4,000 1 6.0 0.50 

Site work concrete such as 

fence posts, thrust blocks, 

manhole/valve collars, etc. 

3,000 1 5.0 0.50 

D. Proportioning: 

1. Proportion ingredients to produce a well-graded mix of high-density maximum 

workability consistent with approved mix design. 

2. Entrained air - all concrete exposed to freeze-thaw cycles under saturated 

conditions: 

a. Five (5) percent, plus or minus one (1) percent, for concrete in the forms.  

Concrete samples for air content tests shall be taken at the end of the 

concrete truck chute or the output of the concrete pump, whichever 

applies.  A reduction in air content of pumped concrete should be 

expected.  Contractor shall be responsible to coordinate with the concrete 

supplier to provide the specified air content of the in-place concrete. 

b. Refer to ACI 301 for further requirements. 

3. Fly ash, silica fume, and slag cement: 

a. Fly ash:  The mineral admixture Class F fly ash shall be proportioned by 

weight of cement to provide a fly ash to portland cement ratio not less than 

1:4 and not less than 25 per cent of the total cementitious material.  

Portland cement concrete submitted under this specification shall be 

proportioned with Class F fly ash, unless a variance is authorized by the 

Engineer.  Alternatively, lithium-based admixture can be used in lieu of 

Class F fly ash to mitigate ASR.  The Contractor shall provide the 

Engineer with chemical and physical analysis of the fly ash. 

b. Silica fume:  Silica fume may be added to the mix and shall be 

proportioned by weight of cement to provide a silica fume to Portland 

cement ratio not less than 1:25 and no greater than 1:7. Portland cement 

concrete using silica fume shall follow ASTM C1240 standards. 

c. Slag cement: Slag cement may be added to the mix and shall be 

proportioned by weight of cement to provide a slag cement to Portland 

cement ratio of no greater than 80 percent. Slag cement can consist of 

Grade 100 or grade 120. Portland cement concrete using slag cement shall 

follow ASTM C989 standards. 

4. Aggregates supplied under this Specification shall be assumed to be "alkali-silica 

reactive", ASR. Mitigation measures, such as the use of supplementary 

cementitious materials or lithium nitrate based admixtures or the combination of 

both, shall be utilized in the concrete mixtures to mitigate alkali-silica reaction, 

when the aggregates are known to be alkali-silica reactive. Replacement levels of 

supplementary cementitious materials and the dosage of lithium nitrate based 
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admixtures shall be determined in accordance with the performance-based 

approach provided in ASTM C1778. Variance from this position for a particular 

aggregate source may be authorized by the Engineer. Application for a variance 

may be made to the Engineer. 

a. Portland cement concrete design mixes using non alkali-silica reactive 

aggregates will not be required to be proportioned with Class F fly ash. 

E. Batching and Mixing Equipment:  Conform to ACI 304R. 

F. Slump: 

1. Keep as low as possible consistent with proper handling and thorough compaction. 

2. Shall not exceed 4 inches unless otherwise authorized by Engineer. 

PART 3 EXECUTION 

3.1 FORMWORK ERECTION 

A. Erect formwork, shoring and bracing to achieve design requirements. 

B. Erect forms substantially and sufficiently tight to prevent leakage of mortar and braced or 

tied to maintain desired position, shape and alignment before, during, and after concrete 

placement. 

C. Carefully remove forms only after concrete is able to support all dead and live loads and 

curing requirements are met.  Apply curing compound to all formed surfaces immediately 

after form removal. 

D. Camber slabs and framing to achieve ACI 301 tolerances. 

E. Provide bracing to ensure stability of formwork. 

F. Clean forms as erection proceeds, to remove foreign matter. 

3.2 INSERTS, EMBEDDED COMPONENTS, AND OPENINGS 

A. Provide formed openings where required for work to be embedded in and passing through 

concrete members. 

B. Coordinate work of other sections in forming and setting openings, slots, recesses, chases, 

sleeves, bolts, anchors, and other inserts. 

C. Install concrete accessories straight, level, and plumb. 

D. Install water stops continuous without displacing reinforcement. 

3.3 REINFORCEMENT PLACEMENT 

A. Place reinforcement, supported and secured against displacement. 
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B. Ensure reinforcing is clean, free of loose scale, dirt, or other foreign coatings. 

3.4 PLACING CONCRETE 

A. Do not place concrete during rain, sleet, or snow unless adequate protection is provided 

and Construction Observer approval is obtained.  Do not allow rainwater to increase mixing 

water or damage surface finish. 

B. Prepare previously placed concrete by cleaning with steel brush and applying bonding 

agent. 

C. Convey concrete from mixer to final position as rapidly as practicable without segregation 

or loss of material.  Limit chute length to less than 20 feet with maximum slope of 1 vertical 

to 2 horizontal. 

D. Maximum height of concrete free fall is 4 feet. 

E. Place concrete continuously between predetermined expansion, control and construction 

joints. Do not break or interrupt successive pours creating cold joints. 

F. On large volume pours, concrete shall be placed with the aid of approved mechanical 

vibrators.  Vibration shall be supplemented by manual forking or spading adjacent to the 

forms on exposed faced in order to secure smooth dense surfaces.  The concrete shall be 

thoroughly consolidated around reinforcement, pipes or other shapes built into the work.   

G. Where new concrete is doweled to existing work, drill holes in existing concrete, insert 

steel dowels and pack with non-shrink grout. 

H. Screed slabs-on-grade and concrete base for toppings level. 

3.5 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its 

own weight and imposed loads. 

B. Remove formwork progressively and in accordance with code requirements. 

3.6 FLOOR FINISHING 

A. Finish concrete floor surfaces in accordance with ACI 301 and ACI 302.1R. 

B. Uniformly spread, screed, and float concrete. 

C. In areas with floor drains, maintain floor level at walls and slope surfaces uniformly to 

drains. 

D. Provide surface conforming to proper elevation and contour with all aggregates completely 

embedded in mortar by screening. 
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E. Provide an initial float as soon as concrete has stiffened sufficiently for proper working. 

F. Provide a second floating at time of initial set. 

G. Apply a broom finish. 

3.7 CURING 

A. Immediately after placement, protect concrete from premature drying. 

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period 

necessary for hydration of cement and hardening of concrete, for not less than ten (10) days 

in warm to hot weather (per ACI 305.1), and fourteen (14) days in cold weather (per ACI 

306.1) after placing, unless otherwise indicated by the Engineer, in accordance with the 

methods specified herein for the different parts of the Work. 

1. Cold weather is defined as when the temperature reaches or goes below 35 degrees 

F for one (1) hour during any 24-hour period during the curing period. 

C. Use a pre-approved concrete curing method.  Acceptable curing methods, as detailed in 

ACI 308.1, are as follows: 

1. Water Curing Methods: 

a. Ponding/Immersion. 

b. Fogging/Sprinkler. 

c. Burlap/Cotton Mats/Absorbent Material. 

d. Wet Sand Curing. 

e. Straw/Hay. 

f. Plastic Film. 

g. Reinforced Paper. 

2. Liquid Membrane-Forming Compounds. 

D. The covering used, if applicable, must be overlapped adequately to ensure 100% coverage, 

and must not be allowed to become dry at any point during the curing period. Place and 

anchor covers, mats, and/or sheeting to ensure continuous contact with the concrete 

surfaces. 

E. When using one of the water curing methods, keep the concrete structures thoroughly and 

continuously moist and covered during the entire curing period. 

3.8 FIELD QUALITY CONTROL 

A. Five (5) Concrete Test Cylinders: Taken for every 50 or less cubic yards of each class of 

concrete placed. 

B. One (1) Additional Test Cylinder: Taken during cold weather concreting, and cured on job 

site under same conditions as concrete incorporated into the Work. 

C. One (1) Slump Test: Taken for each set of test cylinders taken and whenever consistency 

of concrete appears to vary. 
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D. One (1) Air Content Test: Taken for each set of test cylinders taken. 

E. One (1) Concrete Temperature Measurement: Taken for each set of test cylinders taken. 

F. One (1) Ambient Air Temperature Measurement: Taken for each set of test cylinders taken 

and at the beginning of each day that concrete is being placed. 

3.9 DEFECTIVE CONCRETE 

A. Modify or replace concrete not conforming to required lines, details and elevations, as 

directed by Engineer. 

END OF SECTION 
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SECTION 31 10 00 

SITE CLEARING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Removing surface debris. 

2. Removing designated paving, curbs, and other obstructions. 

3. Removing designated trees, shrubs, and other plant life. 

4. Removing abandoned utilities. 

5. Excavating topsoil. 

B. Related Sections: 

1. Section 31 22 13 - Rough Grading. 

2. Section 31 23 18 - Rock Removal. 

1.2 QUALITY ASSURANCE 

A. Perform Work in accordance with the most recent edition of the New Mexico Standard 

Specifications for Public Works Construction, with latest revisions. 

B. Perform Work in accordance with the most recent edition of the NMDOT Standard 

Specifications for Road and Bridge Construction, with latest revisions. 

C. Conform to applicable State of New Mexico code for environmental requirements, disposal 

of debris, burning debris on site, use of herbicides. 

1.3 BASIS OF MEASUREMENT AND PAYMENT:  

A. Basis of Measurement: By the Acre 

B. Basis of Payment: Includes all labor, material, and equipment for the clearing and 

grubbing for the road section to remove all unsuitable material, including grass, roots, 

and debris from the 10-foot base course access and maintenance road. Excess site 

clearing outside the 10-foot access and maintenance road shall be considered incidental to 

construction and no additional payment will be made therefor.  

PART 2 PRODUCTS 

A. Not Used. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 00 00 - Quality Requirements: Examination of existing conditions before 

starting work. 

B. Verify existing plant life designated to remain is tagged or identified. 

C. Identify waste area and/or salvage area for placing removed materials. 

3.2 PREPARATION 

A. Call New Mexico “One Call” at 811 and local utility companies at least three (3) days 

before performing Work. 

1. Request that underground utilities be located and marked within and surrounding 

construction areas. 

3.3 PROTECTION 

A. Locate, identify, and protect utilities indicated to remain, from damage. 

B. Protect trees, plant growth, and features designated to remain, as final landscaping. 

C. Protect benchmarks, survey control points, and existing structures from damage or 

displacement. 

3.4 CLEARING 

A. Clear areas required for access to site and execution of Work. 

B. Remove trees and shrubs within indicated areas. Remove stumps and surface rock. 

C. Clear undergrowth and deadwood, without disturbing subsoil. 

D. Apply herbicide to remaining stumps to inhibit growth. 

3.5 REMOVAL 

A. Remove debris, rock, and extracted plant life from site. 

B. Partially remove paving, curbs, and other obstructions as indicated on Drawings. Neatly 

saw cut edges at right angle to surface. 

C. Remove abandoned utilities as directed by Owner and/or Engineer. Indicate removal 

termination point for underground utilities on Record Documents. 

D. Continuously clean up and remove waste materials from site. Do not allow materials to 

accumulate on site. 
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E. The Engineer will indicate to the Contractor which obstructions are to be removed, 

disposed of, or salvaged, and will require special documentation. 

F. All existing fences crossed by the Work, or are within the construction area, are to be 

removed and rebuilt to original condition or better.  Fence materials resulting from such 

removal are to be stored or disposed of as directed by the Owner and Engineer.  Fence 

materials suitable for reuse or salvage that are damaged, lost or destroyed due to the 

Contractor’s negligence or carelessness are to be replaced at the Contractor’s expense. 

G. Do not burn or bury materials on site. Leave site in clean condition. 

3.6 TOPSOIL EXCAVATION 

A. Excavate topsoil from areas to be further excavated, relandscaped, or regraded, without 

mixing with foreign materials for use in finish grading. 

B. Do not excavate wet topsoil. 

C. Stockpile in area designated on site to depth not exceeding 8 feet and protect from erosion. 

Stockpile material on impervious material and cover over with same material, until 

disposal. 

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

E. All equipment shall be properly maintained and with proper safety devices. 

F. Contractor must maintain control of dust and minimize blowing debris.  

END OF SECTION 
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SECTION 31 22 13 

ROUGH GRADING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Excavating subsoil. 

2. Cutting, grading, filling, rough contouring, and compacting site for site structures 

and building pads. 

B. Related Sections: 

1. Section 31 10 00 - Site Clearing: Excavating topsoil. 

2. Section 31 23 17 - Trenching: Trenching and backfilling for utilities. 

3. Section 31 23 18 - Rock Removal. 

4. Section 31 23 23 - Backfill: General building area backfilling. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. The following payment concepts only apply when a corresponding item is included in the 

Bid Schedule.  If no specific item is provided, then this work shall be considered incidental 

to those items which require grading. 

B. Topsoil Fill: 

1. Basis of Payment: Includes excavating existing soil, supplying soil materials, 

stockpiling, scarifying substrate surface, placing where required, and compacting. 

C. Subsoil Fill: 

1. Basis of Payment: Includes excavating existing subsoil, supplying subsoil 

materials, stockpiling, scarifying substrate surface, placing where required, and 

compacting. 

D. Structural Fill: 

1. Basis of Payment: Includes excavating existing subsoil, supplying structural fill 

materials, stockpiling, scarifying substrate surface, placing where required, and 

compacting. 

1.3 REFERENCES 

A. Geotechnical Report 

1. Western Technologies Inc., “Preliminary Geotechnical Evaluation Report,” 

February 14, 2022. 

B. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 10-lb Rammer and an 18-in. Drop. 
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C. American Society for Testing and Materials International (ASTM): 

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

Aggregates. 

2. ASTM D422 - Particle -Size Analysis of Soils. 

3. ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids. 

4. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort 12,400 ft-lbf/ft3. 

5. ASTM D1140 - Amount of Material in Soils Finer than the No. 200 Sieve. 

6. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-

Cone Method. 

7. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Modified Effort 56,000 ft-lbf/ft3. 

8. ASTM D1633 - Test Method for Compressive Strength of Molded Soil - Cement 

Cylinders. 

9. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method. 

10. ASTM D2216 - Laboratory Determination of Water (Moisture) Content of Soil 

and Rock by Mass. 

11. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine 

Aggregate. 

12. ASTM D2434 - Standard Test Method for Permeability of Granular Soils Constant 

Head. 

13. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil 

Classification System). 

14. ASTM D2488 - Description and Identification of Soils (Visual-Manual 

Procedure). 

15. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic 

Pressure Piping. 

16. ASTM D2901 - Test Method for Cement Content of Freshly Mixed Soil Cement. 

17. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit 

Weight of Soils Using a Vibratory Table. 

18. ASTM D4254 - Minimum Index Density and Unit Weight of Sols and Calculation 

of Relative Density. 

19. ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

20. ASTM D4564 - Density of Soil in Place by the Sleeve Method. 

21. ASTM D4643 - Determination of Water (Moisture) Content of Soil by the 

Microwave Oven Heating. 

22. ASTM D4718 - Correction of Unit Weight and Water Content for Soils Containing 

Oversize Particles. 

23. ASTM D4832 - Compressive Strength of Controlled Low Strength Material. 

24. ASTM D4914 - Density of Soil and Rock in Place by the Sand Replacement 

Method in a Test Pit. 

25. ASTM D4959 - Determination of Water (Moisture) Content of Soil by Direct 

Heating. 

26. ASTM D5030 - Density of Soil and Rock in Place by the Water Replacement 

Method in a Test Pit. 

27. ASTM D5080 - Rapid Determination of Percent Compaction. 
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28. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth). 

1.4 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures. 

B. Samples: Submit, in airtight containers, 10 lb sample of each type of fill to testing 

laboratory. 

C. Materials Source: Submit name of imported materials suppliers. 

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Accurately record actual locations of utilities remaining by 

horizontal dimensions, elevations or inverts, and slope gradients. 

1.6 QUALITY ASSURANCE 

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

B. Perform Work in accordance with applicable New Mexico State Standards. 

PART 2 PRODUCTS 

2.1 MATERIALS 

 

Not Used. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 00 00 - Quality Requirements: Examination of existing conditions before 

starting work. 

B. Verify survey benchmark and intended elevations for the Work are as indicated on 

Drawings. 

3.2 PREPARATION 

A. Call New Mexico “One Call” at 811 and local utility companies at least three (3) days 

before performing Work. 

1. Request underground utilities to be located and marked within and surrounding 

construction areas. 
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B. Notify Engineer at least five (5) working days prior to commencing work within 100 feet 

of any designated culturally sensitive area, as shown on Plans. Do not commence work 

unless barricades are in place and/or archaeological monitor is present, as required. Refer 

to Section 01 00 00 for site-specific requirements. 

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

D. Notify utility company to remove and relocate utilities. 

E. Protect remaining utilities from damage. 

F. Protect plant life, lawns, and other features remaining as portion of final landscaping. 

G. Protect benchmarks, survey control point, existing structures, fences, sidewalks, paving, 

and curbs from excavating equipment and vehicular traffic. 

3.3 SUBSOIL EXCAVATION 

A. Excavate subsoil from areas to be further excavated, relandscaped, or regraded. 

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

moisture content. 

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

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

E. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill 

material to slope to provide firm bearing. 

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

G. Notify Owner of any utility damage at once so emergency measures can be taken.  The 

Contractor will pay for any required repairs. 

H. Intercept and divert surface drainage and precipitation away from excavation through use 

of dikes, curb walls, ditches, pipes, or other means. 

I. Remove and exclude water, including storm water, groundwater, irrigation water, and/or 

other waters, from all excavations. Dewatering wells, well-points, sump pumps, or other 

means shall be used to remove water and continuously maintain groundwater at a level 

below the bottom of excavations. Water shall be removed and excluded until backfilling is 

complete and all field soils testing have been completed. 

J. Comply with New Mexico state standards and requirements for dewatering to any 

watercourse, prevention of stream degradation, and erosion and sediment control. 
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K. Excavation below Fills and Embankments: The subgrade areas beneath embankments shall 

be excavated to remove not less than the top 1 foot of native material and, where such sub-

grade is sloped, the native material shall be benched. After the required excavation or over-

excavation has been completed, the top 12 inches of material shall be scarified and moisture 

added or material dried to optimum moisture and the exposed surface shall be proof rolled. 

L. Excavation under areas to be paved shall extend to the bottom of the sub-base. After the 

required excavation has been completed, the area shall be scarified a minimum of 12 inches 

below the subgrade surface and recompacted prior to the placement of the sub-base 

aggregate and/or base course aggregate. The finished sub-grade shall be even, self-

draining, and in conformance with the slope of the finished pavement. Areas that could 

accumulate standing water shall be regraded to provide a self-draining subgrade. 

M. Material beyond prescribed lines which is loosened by the Contractor’s operations shall be 

removed, replaced and/or compacted, as directed by the Engineer, at no additional cost to 

the Owner. 

3.4 FILLING 

A. See Section 31 23 23 - Backfill. 

3.5 DISPOSAL OF EXCAVATED MATERIALS 

A. Excess excavated material or excavated material not suitable for backfill may be disposed 

of on-site, provided that: 

1. The finished grade substantially conforms with the Drawings, or any deviation 

therefrom is approved by the Engineer. 

a. Blend with natural terrain. 

b. Minimum slope: 2%. 

c. Maximum slope: 4:1. 

2. All excess excavated material spread on the right-of-way is compacted to the same 

specifications as final backfill, as set for in Section 31 23 23 - Backfill and the 

Drawings, and 

3. All on-site disposal of material is approved by the Engineer. 

B. Do not dispose of waste material by dumping from tops of slopes. 

C. Do not dispose of excess material within 15 feet of any wash, drainage or waterway. 

D. Re-seed waste material areas in accordance with Section 32 92 19 - Seeding. 

3.6 TOLERANCES 

A. Section 01 00 00 - Quality Requirements: Tolerances. 

B. Top Surface of Subgrade: Plus or minus 1/10 foot from required elevation. 
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3.7 FIELD QUALITY CONTROL 

A. Section 01 00 00 - Execution Requirements: Testing, adjusting, and balancing. 

B. Perform laboratory material tests in accordance with ASTM D1557, ASTM D698, 

AASHTO T180. 

C. Perform in place compaction tests in accordance with the following: 

1. Density Tests: ASTM D6938. 

2. Moisture Tests: ASTM D6938. 

D. When tests indicate Work does not meet specified requirements, remove Work, replace and 

retest. 

E. Compaction testing shall be done to the extent such that the Owner and Engineer can be 

reasonably assured that the backfill has been placed in accordance with the requirements 

of the Contract Documents or in accordance with the NMDOT Standard Specifications for 

Road and Bridge Construction, whichever is the more stringent.  When a testing allowance 

is established on the Bid Form, the Owner and Engineer will determine the testing 

frequency to be used throughout the project.  If no allowance is included, the frequency of 

testing shall be at least once every 400 linear feet of trenching, or at least once every 200 

square feet below structural slabs. 

3.8 SCHEDULES 

A. Structural Fill: 

1. Fill Type G or H: To subgrade elevation. 

2. Compact uniformly to minimum 95 percent of maximum density. 

B. Subsoil Fill: 

1. Fill Type G: To subgrade elevation. 

2. Compact uniformly to minimum 90 percent of maximum density. 

C. Topsoil Fill: 

1. Fill Type M or uniform mix of Types A - H: To subgrade elevation. 

2. Compact uniformly to minimum 90 percent of maximum density. 

END OF SECTION 
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SECTION 31 23 17 

TRENCHING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Excavating trenches for utilities. 

2. Compacted fill from top of utility bedding to finished grade. 

3. Backfilling and compaction. 

B. Related Sections: 

1. Section 03 05 00 - Basic Concrete Materials and Methods: Concrete materials. 

2. Section 31 22 13 - Rough Grading: Topsoil and subsoil removal from site surface. 

3. Section 31 23 18 - Rock Removal: Removal of rock during excavating. 

4. Section 31 23 23 - Backfill: General backfilling. 

5. Section 33 11 00 - Water Utility Distribution Piping. 

6. Section 33 31 00 - Sanitary Sewer Systems. 

1.2 REFERENCES 

A. Geotechnical Report: 

1. Western Technologies Inc., “Preliminary Geotechnical Evaluation Report,” 

February 14, 2022.  

B. New Mexico Standard Specifications for Public Works Construction (NMSSPWC): 

1. NMSSPWC Sections 701, 801 & 802 “Trenching, Excavation and Backfill”. 

C. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 10-lb Rammer and an 18-in. Drop. 

D. American Society for Testing and Materials International (ASTM): 

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

Aggregates. 

2. ASTM D422 - Particle -Size Analysis of Soils. 

3. ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids. 

4. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3). 

5. ASTM D1140 - Amount of Material in Soils Finer than the No. 200 Sieve. 

6. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-

Cone Method. 

7. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (6,000 ft-lbf/ft3). 

8. ASTM D1633 - Test Method for Compressive Strength of Molded Soil - Cement 

Cylinders. 
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9. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method. 

10. ASTM D2216 - Laboratory Determination of Water (Moisture) Content of Soil 

and Rock by Mass. 

11. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil 

Classification System). 

12. ASTM D2488 - Description and Identification of Soils (Visual-Manual 

Procedure). 

13. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic 

Pressure Piping. 

14. ASTM D2901 - Test Method for Cement Content of Freshly Mixed Soil Cement. 

15. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit 

Weight of Soils Using a Vibratory Table. 

16. ASTM D4254 - Minimum Index Density and Unit Weight of Sols and Calculation 

of Relative Density. 

17. ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

18. ASTM D4564 - Density of Soil in Place by the Sleeve Method. 

19. ASTM D4643 - Determination of Water (Moisture) Content of Soil by the 

Microwave Oven Heating. 

20. ASTM D4718 - Correction of Unit Weight and Water Content for Soils Containing 

Oversize Particles. 

21. ASTM D4832 - Compressive Strength of Controlled Low Strength Material. 

22. ASTM D4914 - Density of Soil and Rock in Place by the Sand Replacement 

Method in a Test Pit. 

23. ASTM D4959 - Determination of Water (Moisture) Content of Soil by Direct 

Heating. 

24. ASTM D5030 - Density of Soil and Rock in Place by the Water Replacement 

Method in a Test Pit. 

25. ASTM D5080 - Rapid Determination of Percent Compaction. 

26. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth). 

1.3 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures: Requirements for submittals. 

B. Materials Source: Submit name of imported fill materials suppliers. 

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with applicable New Mexico state standards and 

specifications of the utility provider. 

B. Perform Work in accordance with applicable OSHA trench safety standards. 

1.5 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 
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1.6 COORDINATION 

A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify Work associated with lower elevation utilities is complete before placing higher 

elevation utilities. 

PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. Pipe Bedding and Embedment: As specified in Section 31 23 23. 

B. Pipe Backfill: As specified in Section 31 23 23. 

C. Structural Fill: As specified in Section 31 23 23. 

D. Granular Fill: As specified in Section 31 23 23. 

E. Concrete: Structural concrete, as specified in Section 03 05 00, with minimum compressive 

strength of 4,000 psi. Concrete for thrust blocking with minimum compressive strength of 

3,000 psi. 

PART 3 EXECUTION 

3.1 LINES AND GRADES 

A. Lay pipes to lines and grades indicated on Drawings. 

1. Engineer reserves right to make changes in lines, grades, and depths of utilities 

when changes are required for Project conditions. 

3.2 PREPARATION 

A. Call New Mexico “One Call” at 811 and local utilities not less than three working days 

before performing Work. 

1. Request underground utilities to be located and marked within and surrounding 

construction areas. 

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

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

D. Protect benchmarks, existing structures, fences, sidewalks, paving, and curbs from 

excavating equipment and vehicular traffic. 

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

F. Establish temporary traffic control and detours when trenching is performed in public right-

of-way. Relocate controls and reroute traffic as required during progress of Work. 
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3.3 LINES, GRADES AND DIMENSIONS 

A. Excavate trench to lines and grades indicated on Drawings. 

1. Engineer reserves right to make changes in lines, grades, and depths of utilities 

when changes are required based on field conditions. 

2. When bottom of trench is rocky, over-excavate and fill as specified in Section 31 

23 23. 

B. Excavate trench to minimum width as indicated on Drawings. 

1. Cut trenches to width indicated on Drawings, providing at least 6 inches of clear 

space between the trench face and the outside diameter of the pipe.  The maximum 

permissible width of the trench shall be the outside diameter of the pipe (or distance 

between pipes plus pipe diameters in the event that two pipes are buried in the 

same trench) plus 24 inches, unless otherwise indicated on the Drawings, 

permission in writing to use a greater width is obtained from the Engineer. 

2. Increase trench width as required to meet required clearances between pipe and 

trench wall, to avoid voids in the haunch areas of the pipe and to meet embedment 

compaction requirements or minimum soil cement slurry layer thickness.  

Increased trench width, if needed to meet these requirements, shall be provided at 

no additional cost to the Owner. 

3.4 TRENCHING 

A. Excavate subsoil required for utilities. 

B. Remove lumped subsoil, boulders, and rock up to the size that would require special 

equipment beyond conventional machinery used for trenching, in which case the Engineer 

should be notified immediately. 

C. Allowable Open Trench:  Trenches may be opened in advance of pipe placement and 

backfill operations under the following conditions: 

1. In developed areas and along traveled roadways, no more than 100 feet of trench 

shall be opened in advance of pipe laying operations.  This distance may be 

reduced due to traffic control considerations.  Backfilling shall begin as soon as 

pipe is laid and inspected and shall keep pace with the pipe laying.  In undeveloped 

areas outside of roadway rights-of-way and away from any vehicular or pedestrian 

traffic, open trench shall not be advanced more than 500 feet ahead of installed 

pipe.  Whenever local, county, state or federal regulations impose stricter 

limitations, such regulations will take precedence. 

2. All trenches shall be fully backfilled at the end of each day or, in lieu thereof, shall 

be covered by traffic weight steel plates adequately braced and capable of 

supporting vehicular traffic in those locations where it is impractical to backfill at 

the end of each day.  The above requirements for backfilling or use of steel plates 

may be waived in undeveloped areas, such as where the trench is located further 

than 100 feet from any traveled roadway or occupied structure.  In such cases, 

however, barricades and warning lights, or escape ramps and earthen trench plugs 

for wildlife, shall be provided and maintained to meet applicable safety 

requirements.  In no case shall more than 40 feet of trench be left open at end of 

working day. 
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3. Do not block vehicular traffic or impede access to homes or businesses. 

4. Protect open trench to protect the public, livestock, wildlife and the environment. 

a. Comply with all stipulations set forth by the Bureau of Land Management, 

Santa Fe County, NM Department of Transportation and other land-

controlling agencies. 

b. The Owner or land-controlling agencies, at their sole discretion, may 

require temporary fencing to protect livestock, wildlife and local residents 

and land users from open trenches. Such fences shall be required in all 

trenches left open in active livestock grazing areas. Contractor shall 

provide such fencing, if required, at no additional cost to the Owner. 

5. Contractor is solely responsible for safety of all open trenches and bears sole 

liability for any incidents or accidents arising from open trenches. 

6. The Owner may further restrict the amount of open trench as needed due to safety, 

land use or environmental considerations. 

D. Intercept and divert surface drainage and precipitation away from excavation through use 

of dikes, curb walls, ditches, pipes, or other means. 

E. Dewater and maintain substantially dry subgrade during pipe installation. 

1. Remove groundwater by pumping to keep excavations dry. 

2. Comply with New Mexico state standards and requirements for dewatering to any 

watercourse, prevention of stream degradation, and erosion and sediment control. 

3. If a separate bid item is not included on the Bid Form for dewatering, the cost 

thereof will be considered incidental to the cost of trenching and utility installation. 

F. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous 

bearing and support for bedding material and pipe. 

G. Do not interfere with 45 degree bearing splay of foundations.  Any excavation in this area 

shall be backfilled and compacted using the same materials and methods as structural fill 

for new buildings.  Refer to Section 31 23 23. 

H. Slope or shore trench as needed to meet safety requirements.  When sidewalls cannot be 

sloped, provide sheeting and shoring to protect excavation as specified in this section. 

I. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth 

as directed by Engineer until suitable material is encountered.  Backfill and compact to 

reach specified or directed line and grade.  Refer to specifications for overexcavation 

backfill, as set forth in Section 31 23 23. 

J. Cut out soft areas of subgrade not capable of compaction in place. Backfill and compact to 

specified or directed line and grade.  Refer to specifications for overexcavation backfill, as 

set forth in Section 31 23 23. 

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

L. Correct over excavated areas with compacted backfill as specified for authorized 

excavation or replace with fill concrete as directed by Engineer. 

M. Remove excess subsoil not intended for reuse, from site. 
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N. Protect open trench at all times to prevent danger to the public and to wildlife.  Any safety 

requirements imposed by agencies or entities with jurisdiction must be met. 

3.5 SHEETING AND SHORING 

A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent 

properties and to prevent caving, erosion, and loss of surrounding subsoil. 

B. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material. 

Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation. 

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

Engineer orders the sheeting to be left in place for the protection of the work, a payment 

will be allowed only for the actual cost of the timber left in place. 

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

filled excavations or adjacent soil. 

E. Repair damage to new and existing Work from settlement, water or earth pressure or other 

causes resulting from inadequate sheeting, shoring, or bracing. 

3.6 BACKFILLING OF TRENCHES 

A. See Section 31 23 23 - Backfill, Articles 3.3 and 3.4 for general backfill requirements, as 

well as trench backfill and bedding requirements around pipelines. 

3.7 DISPOSAL OF EXCAVATED MATERIALS 

A. Excess excavated material or excavated material not suitable for backfill may be disposed 

of on-site, provided that: 

1. The finished grade substantially conforms with the Drawings, or any deviation 

therefrom is approved by the Engineer 

a. Blend with natural terrain. 

b. Minimum slope: 2%. 

c. Maximum slope: 4:1. 

2. All excess excavated material spread on the right-of-way is compacted to the same 

specifications as final backfill, as set forth in Section 31 23 23 - Backfill and the 

Drawings, and 

3. All on-site disposal of material is approved by the Engineer. 

B. Do not dispose of waste material by dumping from tops of slopes. 

C. Do not dispose of excess material within 15 feet of any wash, drainage or waterway. 

D. Re-seed waste material areas in accordance with Section 32 92 19 - Seeding. 

3.8 TOLERANCES 

A. Section 01 00 00 - Quality Requirements: Tolerances. 
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B. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required 

elevations. 

3.9 FIELD QUALITY CONTROL 

A. Section 01 00 00 - Execution Requirements: Testing, adjusting, and balancing. 

B. Determine compaction characteristics of materials in accordance with ASTM D698. 

C. Classify soils in accordance with ASTM D2487. 

D. Perform laboratory material tests in accordance with ASTM D1557. 

E. Refer to compaction testing requirements in Section 31 22 13 - Rough Grading and/or 

Section 31 23 23 - Backfill, Field Quality Control, as applicable. 

3.10 PROTECTION OF FINISHED WORK 

A. Section 01 00 00 - Execution Requirements: Protecting installed construction. 

B. Reshape and re-compact fills subjected to vehicular traffic during construction. 

END OF SECTION 
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SECTION 31 23 23 

BACKFILL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Backfilling building perimeter to subgrade elevations. 

2. Backfilling site structures to subgrade elevations. 

3. Fill under slabs-on-grade. 

4. Fill under paving. 

5. Fill for over-excavation. 

6. Pipe bedding material. 

B. Related Sections: 

1. Section 03 05 00 - Basic Concrete Materials and Methods: Concrete materials. 

2. Section 31 22 13 - Rough Grading: Site filling. 

3. Section 31 23 17 - Trenching: Backfilling of utility trenches. 

4. Section 31 23 18 - Rock Removal. 

5. Section 33 11 00 - Water Utility Distribution Piping. 

6. Section 33 31 00 - Sanitary Sewer Systems. 

1.2 REFERENCES 

A. Geotechnical Report 

1. Western Technologies Inc., “Preliminary Geotechnical Evaluation Report,” 

February 14, 2022. 

2. Refer to geotechnical data regarding any issues not specifically addressed in 

these technical specifications.  In the event of any discrepancies or differences in 

requirements between the geotechnical report and the technical specifications, the 

more stringent requirement shall apply. 

B. New Mexico Standard Specifications for Public Works Construction (NMSSPWC): 

1. NMSSPWC Sections 701, 801 & 802 “Trenching, Excavation and Backfill”. 

C. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO T99 - Standard Method of Test for Moisture-Density Relations of Soils 

Using a 2.5-kg (5.5-lb) Rammer and a 3050mm (12-in.) Drop. 

2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

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

D. American Society for Testing and Materials International (ASTM): 

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

Aggregates. 

2. ASTM D422 - Particle -Size Analysis of Soils. 

3. ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids. 
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4. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)). 

5. ASTM D1140 - Amount of Material in Soils Finer than the No. 200 Sieve. 

6. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-

Cone Method. 

7. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (56,000 ft-lbf/ft3, 2,700 kN-m/m3). 

8. ASTM D1633 - Test Method for Compressive Strength of Molded Soil - Cement 

Cylinders. 

9. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place 

by the Rubber Balloon Method. 

10. ASTM D2216 - Laboratory Determination of Water (Moisture) Content of Soil 

and Rock by Mass. 

11. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil 

Classification System). 

12. ASTM D2488 - Description and Identification of Soils (Visual-Manual 

Procedure). 

13. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic 

Pressure Piping. 

14. ASTM D2901 - Test Method for Cement Content of Freshly Mixed Soil Cement. 

15. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit 

Weight of Soils Using a Vibratory Table. 

16. ASTM D4254 - Minimum Index Density and Unit Weight of Sols and Calculation 

of Relative Density. 

17. ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

18. ASTM D4564 - Density of Soil in Place by the Sleeve Method. 

19. ASTM D4643 - Determination of Water (Moisture) Content of Soil by the 

Microwave Oven Heating. 

20. ASTM D4718 - Correction of Unit Weight and Water Content for Soils Containing 

Oversize Particles. 

21. ASTM D4832 - Compressive Strength of Controlled Low Strength Material. 

22. ASTM D4914 - Density of Soil and Rock in Place by the Sand Replacement 

Method in a Test Pit. 

23. ASTM D4959 - Determination of Water (Moisture) Content of Soil by Direct 

Heating. 

24. ASTM D5030 - Density of Soil and Rock in Place by the Water Replacement 

Method in a Test Pit. 

25. ASTM D5080 - Rapid Determination of Percent Compaction. 

26. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth). 

1.3 DEFINITIONS 

A. Percentage Compaction:  Ratio, expressed as percentage, of actual density of material 

compared with maximum dry density based on Modified Proctor (ASTM D1557). 

B. Optimum Moisture Content:  Based on Modified Proctor (ASTM D1557). 

C. Unified Soil Classification System:  Based on ASTM D2487. 



SANTA FE COUNTY  December 2025 

SR-14 Sewer Interceptor 

 

  Backfill 

  31 23 23 - 3 

1.4 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures. 

B. Submit samples and certified test documentation of all materials to be used. 

C. Materials Source: Submit name of imported fill materials suppliers. 

D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

E. Submit field soil test on material in place as backfill and pipe bedding material. 

F. Submit construction drawings with compaction test locations marked and labeled with 

station, date, test number, depth of test below ground surface, and test result. 

PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. Suitable materials may be processed on-site, or may be imported. If imported materials are 

required to meet the quantity requirements of the project, it will be provided at no additional 

expense to the Owner, unless a unit price item is included for imported materials on the 

Bid Form. The following types of materials are defined as suitable where scheduled: 

1. Type A (three-quarter inch minus aggregate backfill): Crushed rock or gravel, and 

sand with the gradation requirements below. 

Sieve Size       Percentage Passing 

3/4-inch       100 

No. 4      30 – 50 

No.200      0 – 12 

 

2. Type B (Class I crushed stone): Manufactured angular, crushed stone, crushed 

rock, or crushed slag with the following gradation requirements. The material shall 

have a minimum sand equivalent value of 75. 

Sieve Size       Percentage Passing 

3/4-inch        100 

No. 4      30 – 50 

No. 200        0 - 5 

 

3. Type C (sand backfill): Sand with 100 percent passing a 3/8-inch sieve, at least 90 

percent passing a No. 4 sieve, and a sand equivalent value not less than 30. 

a. This material to be used only when approved by Engineer. 

 

4. Type D: (pipe bedding material): Crushed rock or gravel with 100 percent passing 

a 1/2-inch sieve and not more than 5 percent passing a No. 10 sieve and 1 to 2 

percent passing a No. 200 sieve. 

 

5. Type E (pea gravel backfill): Crushed rock or gravel with 100 percent passing a 

1/2-inch sieve and not more than 10 percent passing a No. 4 sieve. 
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6. Type F (coarse drain rock): Crushed rock or gravel meeting the following 

gradation requirements: 

Sieve Size      Percentage Passing 

2-inch        100 

1-1/2-inch     90- 100 

1-inch      20 – 55 

3/4-inch       0 – 15 

No. 200        0 – 3 

 

7. Type G (aggregate base, base course) as follows: 

Sieve Size      Percentage Passing 

1-inch        100 

3/4 inch      80-100 

No.4       30-60 

No.10       20-45 

No. 200         3-10 

 

8. Type H (graded drain rock): Drain rock shall be crushed rock or gravel, durable 

and free from slaking or decomposition under the action of alternate wetting or 

drying. The material shall be uniformly graded and shall meet the following 

gradation requirements: 

Sieve Size        Percentage Passing 

1-inch         100 

3/4-inch     90 - 100 

3/8-inch     40 - 100 

No. 4      25 – 40 

No. 8      18 – 33 

No. 30        5 – 15 

No. 50        0 – 7 

No. 200        0 – 3 

 

9. Type I Not Used 

 

10. Type J (cement-treated backfill): Material which consists of Type H material, or 

any mixture of Types B, C, G, and H materials which has been cement-treated so 

that the cement content of the material is not less than 5 percent by weight when 

tested in accordance with ASTM D2901 - Test Method for Cement Content of 

Freshly Mixed Soil Cement. The ultimate compressive strength at 28 days shall be 

not less than 400 psi when tested in accordance with ASTM D1633 - Test Method 

for Compressive Strength of Molded Soil - Cement Cylinders. 

 

11. Type K (topsoil): Stockpiled topsoil material which has been obtained at the site 

by removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be 

done after the area has been stripped of vegetation and debris. 

12. Type L (controlled low strength material): Controlled low strength material, also 

referred to as ‘soil cement slurry’ or ‘flowable fill’ shall meet the following 

requirements: 
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a. Slurry shall have a 7-day compressive strength of not less than 50 psi and not 

more than 150 psi. The compressive strength shall be determined in 

accordance with ASTM D4832. 

b. Typical cement content: 3 to 10 percent by dry weight of soil to obtain 

specified compressive strength. 

c. The water-cement ratio of the mix shall not exceed 3.5:1. The water content 

shall not exceed that required to provide a mix that will flow and can be 

pumped. 

d. The consistency of the slurry shall be such that the slurry flows easily into all 

openings between the pipe and the lower portion of the trench. 

 

13. Type M (aggregate sub-base, structural fill). Well-graded crushed rock or natural 

gravel meeting the following gradation requirements: 

Sieve Size       Percentage Passing 

4-inch        100 

3-inch      95 100 

No. 200       3 - 15 

B. Where these Specifications conflict with the requirements of any local agency having 

jurisdiction or with the requirements of a pipe material manufacturer, the Engineer shall be 

immediately notified. In case of conflict between types of pipe embedment backfills, the 

Contractor is to use the agency-specified backfill material if that material provides a greater 

degree of structural support to the pipe, as determined by the Engineer. In case of conflict 

between types of trench or final backfill types, the Contractor shall use the agency-

specified backfill material if that material provides the greater in-place density after 

compaction. 

C. Fill and backfill types, including use of native soil, shall be used in accordance with the 

following provisions. Native soil used for fill and backfill must meet the requirements of 

the type of material specified below and as shown for the corresponding type of material 

shown in 2.1.A above. 

1. Embankment fills shall be constructed of Type M material, as defined herein, or 

other material approved by the Project Engineer.  Drainage structures 

embankments shall be backfilled with materials used in original construction. 

2. Pipe zone backfill shall consist of the following materials for each pipe material 

listed below.  All pipe bedding material shall receive prior approval by the 

Engineer before use. 

a. Concrete pipe, shall be provided Type A or B pipe bedding and 

embedment backfill material, or native material that meets the criteria 

described below, and is acceptable to the Engineer. 

b. Plastic pipe shall be provided Type D bedding and embedment zone 

material, or native material that meets the criteria described below, and is 

acceptable to the Engineer. 

1) In trenches where dewatering is required, the pipe bedding 

material and embankment backfill shall be Type A or B as directed 

by the Engineer. 

c. Excavated native material will be allowed, provided that it is free draining 

and contains no organic materials, no rocks larger than 1/2-inch, clods or 
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frozen lumps. A proctor of this material shall be submitted to the Engineer 

for review and approval before use.  If native backfill material is approved, 

on-site screening may be required by Engineer to remove any rock 

material larger than 1/2-inch at no additional expense to the Owner.  The 

location of such sites must be coordinated with the Owner. 

3. Trench zone backfill for pipelines shall be any of Types A through H backfill 

materials or any mixture thereof. 

4. Final backfill material for pipelines under paved areas shall be Type G backfill 

material. 

5. Final backfill under areas not paved shall be the same material as that used for 

trench backfill, unless otherwise indicated. 

6. Trench backfill and final backfill for pipelines under structures shall be the same 

material as used in the pipe zone, except where concrete encasement is required by 

the Contract Documents. 

7. Aggregate base materials under pavements, curb and gutter, and sidewalk shall be 

Type G material constructed to the thickness indicated. 

8. Aggregate sub-base shall be Type M material. 

9. Backfill around structures shall be Types A through Type H materials, or any 

mixture thereof. 

10. Under structures where groundwater must be removed to allow placement of 

concrete, Type F material shall be used. Before the Type F material is placed, filter 

fabric shall be placed over the exposed foundation. Filter fabric shall be Mirafi 140 

N, Mirafi 700X, or equal. 

11. Under all other structures, Type G or H material shall be used. 

12. Backfill used to replace pipeline trench over-excavation shall be a layer of Type F 

material with a 6-inch top filter layer of Type E material or filter fabric to prevent 

migration of fines for wet trench conditions or the same material as used for the 

pipe zone backfill if the trench conditions are not wet. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions. 

B. Verify subdrainage, dampproofing, or waterproofing installation has been inspected. 

C. Verify underground tanks are anchored to their own foundations to avoid flotation after 

backfilling. 

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

3.2 PREPARATION 

A. Compact subgrade to density requirements for subsequent backfill materials. 
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B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with structural 

fill and compact to density equal to or greater than requirements for subsequent fill 

material. 

C. Scarify subgrade surface to depth of 8 inches. 

D. Proof roll to identify soft spots; fill and compact to density equal to or greater than 

requirements for subsequent fill material. 

3.3 BACKFILLING FOR STRUCTURES, SITE WORK AND APPURTENANCES 

A. Backfill areas to contours and elevations with unfrozen materials as indicated on the 

Drawings or as directed by the Engineer. 

B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over 

porous, wet, frozen or spongy subgrade surfaces. 

C. Each layer shall be thoroughly mixed as necessary to promote uniformity of material in 

each layer. 

D. Place material in continuous layers as follows: 

1. Subsoil Fill: Maximum 8 inches compacted depth. 

2. Structural Fill: Maximum 6 inches compacted depth. 

3. Granular Fill: Maximum 6 inches compacted depth. 

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

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

density. 

G. Slope grade away from building minimum 6 inches in 10 ft, unless noted otherwise. 

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

I. Shape and drain embankments and excavations, maintain ditches and drains to provide 

drainage at all times.  Protect graded areas against action of elements prior to acceptance 

of work, and reestablish grade where settlement or erosion occurs. 

J. Bench hillside slopes or fills to key the embankment. Remove and re-compact a minimum 

of 12 inches normal to the slope of the hillside or fill as the embankment or fill is brought 

up in layers. 

K. Under surfaced or paved roads, driveways or parking areas, apply base course at uppermost 

layer of backfill to same thickness as existing driving surface, or 6 inches, whichever is 

greater. If paved, apply pavement patch to thickness equal to or greater than existing 

pavement. 

L. Remove surplus backfill materials from site. 
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M. Leave fill material stockpile areas free of excess fill materials. 

N. Repair or replace remaining items damaged by excavation or filling. 

3.4 BACKFILLING OF TRENCHES 

A. Place a minimum of 4 inches of bedding material in pipe trenches to lines and grades 

indicated on Drawings or as directed by Engineer and compact before pipe is laid.  Grade 

bedding material parallel to bottom of pipe. 

B. Do not place material when either the material or the surface upon which it is to be placed 

is frozen. 

C. Pipe zone backfill materials shall be manually spread around the pipe so that, when 

compacted, the pipe zone backfill will provide uniform bearing and side support. 

1. Exercise care not to damage pipe or appurtenances when placing embedment 

material. 

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

density. 

3. Ensure material is placed to equal height on both sides of pipe to avoid unequal 

loading and possible lateral displacement of the pipe.  Elevation difference of 

embedment between each side of pipe shall not exceed 6 inches. 

4. Place material in uniform layers. 

5. Work material into pipe haunches to prevent voids and achieve specified 

compaction under the haunches. 

6. No backfilling by machine methods permitted until a minimum of one foot of 

material has been placed by hand over the top of the pipe. 

7. Place material to a compacted depth of 12 inches over the top of the pipe, 15 inches 

of compacted depth over the top of the pipe in paved or traffic areas, and 

compacted by hand held compacting tools before other backfilling is done. 

D. If pipe laying operations are interrupted for more than 24 hours, cover pipe laid in the 

trench with backfill. 

E. When the bottom of the trench is unstable, an additional 4 inches shall be over-excavated 

and filled with bedding material before pipe is laid. 

F. Where rock is present and where there is concern that settling rocks in the surrounding 

material may rupture the pipeline, the amount of bedding material below and above the 

pipe shall be increased.  In these cases there will be 8 inches of bedding material below the 

pipe and 15 inches above, as directed by the Engineer. 

G. When using free-draining crushed rock or gravel for embedment on stretches longer than 

300 feet, install trench plugs composed of silty, non-plastic material at 300 foot intervals 

to impede flow of trench water through the embedment. 

H. Under surfaced or paved roads, driveways or parking areas, apply base course at uppermost 

layer of backfill to same thickness as existing driving surface, or 6 inches, whichever is 
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greater. If paved, apply pavement patch to thickness equal to or greater than existing 

pavement. 

3.5 COMPACTION 

A. Do not place and compact soil under the following conditions: 

1. Ambient air temperature below freezing. 

2. Rain that creates puddles in clayey or silty materials. 

3. Ice or snow pockets visible in material being placed. 

B. Surface Preparation: 

1. Prepare surface so that first compacted lift will be placed on firm, stable base.  

Compact surface to specified percent compaction, if necessary. 

2. For water-retaining compacted fill, scarify and moisten surface to provide 

satisfactory bonding surface before placing first layer of material to be compacted. 

3. Do not place material to be compacted on frozen surface. 

C. Compact material in trenches in layers having approximately the same top elevation on 

both sides of the pipeline to avoid unequal loading and displacement of the pipe. 

D. Placement: 

1. Place soil to be compacted in horizontal layers. 

2. Blend materials as needed to ensure compacted fill is homogenous and free from 

lenses, pockets, streaks, voids, laminations and other imperfections. 

E. Compaction Procedures: 

1. Silty or Clayey Material: 

a. Compact with mechanical impact tampers, tamping rollers, vibrating pad 

foot rollers, rubber tire rollers or other suitable compaction equipment. 

b. Uniformly distribute equipment passes. 

c. Compact in horizontal layers to compacted thickness of 6 inches or less. 

2. Cohesionless Free-Draining Material: Compact in horizontal layers to maximum 

compacted thickness of: 

a. Tampers and rollers: 6 inches 

b. Crawler-type tractors, vibrating drum rollers, surface vibrators or similar 

equipment: 12 inches 

c. Saturation and internal vibration: Penetrating depth of vibrator. 

3. When compacting pipe embedment material, exercise care not to damage the pipe 

or appurtenances with compaction equipment.  Do not apply compaction 

equipment directly above the pipe. 

4. Demonstration:  Lift thicknesses may vary depending on equipment and methods.  

Field adjustments to the specified lift thicknesses may be allowed or required.  

Contractor shall demonstrate that proposed equipment and methods will meet 

required compaction for the proposed lift thickness. 

5. Flooding and jetting is not allowed unless specifically approved by the Engineer. 

F. Moisture Content: 

1. Optimum moisture content for each soil type, whether native soil or imported 

material, shall be determined by the Modified Proctor method, ASTM D1557. 
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2. Moisture content during compaction shall be no more than 2 percentage points wet 

or dry of optimum moisture content.   

3. Moisten or aerate material, as necessary, to provide specified moisture content.  

Add water to soil in increments that will permit moisture content to be uniform 

and homogenous through each layer after mixing. 

4. Add no more than 2 percent water to fill by sprinkling just prior to compaction 

when fill is clayey and contains dry clods of clay. 

a. If clayey soil is more than 2 percent below optimum moisture, pre-

conditioning and curing may be required to obtain uniform and 

homogenous distribution of moisture in clods. 

b. Use of disks, harrows or rakes may be required to blend moisture prior to 

placement and compaction. 

5. For cohesionless soils, add water as necessary during compaction, as these soils 

are free-draining. 

G. Minimum Percent Compaction: 

1. Over-excavation:  Backfill of over-excavation to specified or directed lines shall 

be compacted to same percent compaction as embedment material or undisturbed 

foundation material, whichever is greater.  If the in-place compaction of the 

undisturbed foundation material is greater than 95%, the over-excavation backfill 

may be compacted to 95%. 

2. Pipe Bedding Material:  Place and compact pipe bedding material as indicated on 

Drawings for given soil classification, pipe wall thickness, and depth of cover.  If 

native material meets grading requirements and is used, compact to 95%. 

3. Initial and Final Backfill:  For trenches outside of roads, driveways, parking areas 

or wash crossings, compact to 90%, or to a density equal to that of the adjacent 

undisturbed soil, as directed by the Engineer.  For trenches within the driving 

surfaces of roads, driveways or parking areas (both paved and unpaved) or within 

wash crossings, compact to 95%. 

4. Embankments:  Compact to same requirements as Final Backfill. 

5. Under buildings, tanks, slabs and other structures:  Compact to 95%. 

6. Note that all Percent Compaction values in these Technical Specifications and 

Drawings are based on Modified Proctor, ASTM D1557, unless otherwise noted. 

H. Soil Cement Slurry may be used in trenches, at Contractor’s option and expense, to replace 

bedding, embedment or backfill materials where it is not practical to reach minimum 

compaction requirements using select material. 

1. If soil cement slurry is to be used in lieu of embedment material, soil cement slurry 

shall also replace the bedding material.  Do not use soil cement slurry for 

embedment on top of select material bedding. 

3.6 TOLERANCES 

A. Section 01 00 00 - Quality Requirements: Tolerances. 

B. Top Surface of Backfilling within Building Areas: Plus or minus 1 inch from required 

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

elevations. 

D. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations. 

E. Percent Compaction:  Shall meet minimum required compaction as set forth in these 

specifications 

F. Moisture Content: As set forth in these specifications. 

3.7 FIELD QUALITY CONTROL 

A. Section 01 00 00 - Execution Requirements: Testing, Adjusting, and Balancing. 

B. Perform laboratory material tests in accordance with ASTM D1557. 

C. Perform in place compaction tests in accordance with the following: 

1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D6938. 

2. Moisture Tests: ASTM D6938. 

D. When tests indicate Work does not meet specified requirements, remove material, replace, 

compact, and retest. 

E. Provide test trenches and excavations including excavation, trench support, and 

groundwater removal for the soils testing operations, at the locations and depths required. 

The cost of all work associated with accessing, preparing, or time delays for testing to be 

included in the unit price of the applicable pay item being tested. 

F. Compaction testing shall be done to the extent such that the Owner and Engineer can be 

reasonably assured that the backfill has been placed in accordance with the requirements 

of the Contract Documents, or as required by the utility for which the trenching is being 

provided, whichever is the more stringent.  When a testing allowance is established on the 

Bid Form, the Owner and Engineer will determine the testing frequency to be used 

throughout the project.  If no allowance is included, the frequency of testing shall be at 

least once every 400 linear feet of trenching, or at least once every 200 square feet below 

structural slabs. 

G. Correction of Substandard Work:  All fill and backfill represented by tests that fail to meet 

compaction, moisture content, soil classification or other specifications shall be uncovered 

as needed, replaced as needed, re-compacted and re-tested until all specifications are met, 

at no additional expense to the Owner. 

1. Elevations, lines and grades of replaced material, as well as of pipe and other 

structures resting against such material, shall be re-surveyed at the direction of the 

Engineer.  Contractor shall correct elevations, lines and grades as needed, at no 

additional expense to the Owner. 

3.8 PROTECTION OF FINISHED WORK 

A. Section 01 00 00 - Execution Requirements: Protecting Installed Construction. 
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B. Reshape and re-compact fills subjected to vehicular traffic. 

END OF SECTION 
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SECTION 32 11 23 

AGGREGATE BASE COURSE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Aggregate base course. 

B. Related Sections: 

1. Section 31 22 13 - Rough Grading: Preparation of site for base course. 

2. Section 31 23 17 - Trenching: Compacted fill under base course. 

3. Section 31 23 23 - Backfill: Compacted fill under base course. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Aggregate Base Course Fill Type G: 

1. Basis of Measurement: By the square yard to elevations indicated on Drawings. 

2. Basis of Payment: Includes supplying fill material, stockpiling, scarifying 

substrate surface, placing where required, and compacting. 

B. Fine Aggregate Fill Type C: 

1. Basis of Measurement: By the square yard to elevations indicated on Drawings. 

2. Basis of Payment: Includes supplying fill material, stockpiling, scarifying 

substrate surface, placing where required, and compacting. 

1.3 REFERENCES 

A. New Mexico Department of Transportation (NMDOT) Standard Specifications for 

Highway and Bridge Construction. 

B. American Association of State Highway and Transportation Officials: 

1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

Using a 10-lb Rammer and an 18-in. Drop. 

C. ASTM International: 

1. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (6,000 ft-lbf/ft3). 

2. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 

3. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth). 

1.4 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures: Requirements for submittals. 
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B. Materials Source: Submit name of imported materials suppliers. 

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.5 QUALITY ASSURANCE 

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

B. Perform Work in accordance with NMDOT standards. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Base course material and gradation shall be as indicated on Bid Form and on Drawings, 

per New Mexico Department of Transportation Standard Specifications for Highway and 

Bridge Construction, latest edition. 

B. Fine Aggregate Sand Fill Type C: As specified in Section 31 23 23. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before 

starting work. 

B. Verify substrate has been inspected, gradients and elevations are correct, and is dry. 

3.2 PREPARATION 

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

compacting. 

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

C. Subgrade surface shall be kept at all times in such manner that it will drain readily and 

effectively. 

D. Mix aggregate material to provide a homogenous mixture of uniformly dispersed materials 

as placed in position for compacting. 

3.3 AGGREGATE PLACEMENT 

A. Spread aggregate over prepared substrate in layers that will permit the required density be 

obtained.  Density requirements will be determined by AASHTO T-180. 
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B. Compact each layer of material full width with:  (1) two passes of a 50 ton compression 

type roller, or (2) two passes of a vibratory roller having a minimum dynamic force of 

40,000 pounds impact per vibration and a minimum frequency of 1,000 vibrations per 

minute, or (3) eight passes of a 10 ton compression-type roller, or (4) eight passes of a 

vibratory roller having a minimum dynamic force of 30,000 pounds impact per vibration 

and a minimum frequency of 1,000 vibrations per minute. 

C. No displacement (pumping) of subgrade soils shall be visually observed when loaded by 

heavy equipment traffic. 

D. Level and contour surfaces to elevations and gradients indicated. 

E. Incorporate only suitable roadway excavation material into embankments. Compact 

material placed in all embankment layers and the material scarified in cut sections to a 

uniform density of not less than 95% of the maximum density. 

F. Add small quantities of fine aggregate to coarse aggregate as appropriate to assist 

compaction. 

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

H. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

3.4 TOLERANCES 

A. Section 01 00 00 - Quality Requirements: Tolerances. 

B. Maximum Variation From Flat Surface: 3/8 inch measured with 10-foot straight edge in 

any direction. 

C. Maximum Variation From Thickness: 1/2 inch. 

3.5 FIELD QUALITY CONTROL 

A. Section 01 00 00 - Execution Requirements: Testing, adjusting, and balancing. 

B. Compaction testing will be performed in accordance with ASTM D2922. 

C. Field control of moisture content of in-place material will be performed in accordance with 

Nuclear Method, ASTM D3017. 

D. When tests indicate Work does not meet specified requirements, remove Work, replace and 

retest. 

E. Frequency of Tests: In accordance with the NMDOT Standard Specification, latest edition; 

and at locations directed by Engineer or Representative, if requested at a higher frequency. 

END OF SECTION 
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SECTION 32 12 16 

ASPHALT PAVING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Asphaltic concrete paving, wearing, binder and base course. 

2. Surface sealer. 

3. Aggregate subbase course. 

B. Related Sections: 

1. Section 31 22 13 - Rough Grading: Preparation of site for paving [and base]. 

2. Section 31 23 23 - Backfill: Compacted subbase for paving. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Aggregate Base Course: 

1. Basis of Measurement: By square yard. 

2. Basis of Payment: Includes supplying fill material, stockpiling, scarifying 

substrate surface, placing where required, and compacting. 

B. Asphalt Pavement Mix (Complete): 

1. Basis of Measurement: By square yard. 

2. Basis of Payment: Includes primer, tack-coating surfaces, placing, compacting and 

rolling, testing. Includes mix design, supplying to site, testing. 

1.3 REFERENCES 

A. New Mexico Department of Transportation (NMDOT) Standard Specifications for 

Highway and Bridge Construction. 

B. Asphalt Institute: 

1. AI MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot- Mix Types. 

2. AI MS-19 - Basic Asphalt Emulsion Manual. 

C. American Association of State Highway and Transportation Officials: 

1. AASHTO M-82 - Cutback Asphalt (Medium Curing Type). 

2. AASHTO M-140 - Emulsified Asphalt. 

3. AASHTO M-208 - Cationic Emulsified Asphalt. 

4. AASHTO M-226 - Viscosity Graded Asphalt Cement.  

D. ASTM International: 

1. ASTM D242 - Mineral Filler for Bituminous Paving Mixtures. 

2. ASTM D692 - Coarse Aggregate for Bituminous Paving Mixtures. 

3. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for 

Use in Pavement Construction. 
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4. ASTM D977 - Emulsified Asphalt. 

5. ASTM D1073 - Fine Aggregate for Bituminous Paving Mixtures. 

6. ASTM D1188 - Bulk Specific Gravity and Density of Compacted Bituminous 

Mixtures Using Paraffin-Coated Specimens. 

7. ASTM D1557 - Moisture-Density Relations of Soils and Soil - Aggregate Mixtures 

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

8. ASTM D1560 - Test Methods for Resistance to Deformation and Cohesion of 

Bituminous Mixtures by Means of Hveem Apparatus. 

9. ASTM D2027 - Cutback Asphalt (Medium Curing Type). 

10. ASTM D2397 - Cationic Emulsified Asphalt. 

11. ASTM D2726 - Bulk Specific Gravity and Density of Compacted Bituminous 

Mixtures using Saturated Surface-Dry Specimens. 

12. ASTM D3381 - Standard Specification for Viscosity-Graded Asphalt Cement for 

Use in Pavement Construction. 

13. ASTM D3515 - Hot-Mixed, Hot-Laid Bituminous Paving Mixtures. 

1.4 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit product information and mix design. 

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with New Mexico Department of Transportation Standard 

Specifications for Highway and Bridge Construction. 

B. Mixing Plant: Conform to New Mexico Department of Transportation standards. 

C. Obtain materials from same source throughout. 

1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing work of this section with minimum 5 years 

experience. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 00 00 - Product Requirements: Environmental conditions affecting products on 

site. 

B. Do not place asphalt when ambient air or base surface temperature is less than 50 degrees 

F, or surface is wet or frozen. 

C. Place bitumen mixture when temperature is not more than 15 degrees F below temperature 

when initially mixed and not more than maximum specified temperature. 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Asphalt Cement: ASTM D3381. In accordance with New Mexico Department of 

Transportation standards. 

B. Asphalt-Aggregate Mixture: The job-mix formula for the asphalt-concrete mixture shall 

conform to Grading SP, of the New Mexico Department of Transportation Standard 

Specifications for Highway and Bridge Construction, latest edition. Asphalt content shall 

be between 3 and 9 percent by weight of total mix. 

C. Mineral Aggregate: Crushed stone, crushed slag, crushed gravel, natural gravel, sand, 

mineral filler, or a combination of two or more of these materials. Coarse and fine 

aggregates shall comply with all the quality requirements of the Standard Specifications 

for Road and Bridge Construction, New Mexico Department of Transportation. 

D. Mineral Filler: Finely ground particles of limestone, hydrated lime or other mineral dust, 

free of foreign matter. 

E. Primer: In accordance with New Mexico Department of Transportation standards. 

F. Tack Coat: Emulsified asphalt Grade SS-1 or SS-lh, CSS-1 or CSS-lh diluted with one part 

water to one part emulsified asphalt, undiluted asphalt Grade RS-1 or CRS-1, or paving 

asphalt Grade AR-1000. Emulsified asphalt shall comply with the requirements of 

AASHTO M-140 (ASTM D977) or M-208 (ASTM D2397); paving asphalt shall comply 

with the requirements of AASHTO M-226 (ASTM D3381). 

G. Reclaimed Asphalt Pavement (RAP): Processed material obtained by milling or full depth 

removal of existing asphalt concrete pavements. 

H. Oil: In accordance with New Mexico Department of Transportation standards. 

I. Pavement Marking Paint: Specifically formulated for use on asphalt concrete pavement 

and with proven record of performance and durability, meeting the requirements of the 

New Mexico Department of Transportation Standard Specifications for Highway and 

Bridge Construction, latest edition. 

2.2 ASPHALT PAVING MIX 

A. Use dry material to avoid foaming. Mix uniformly. 

B. Prepare in accordance with New Mexico Department of Transportation standards. 

C. Asphaltic-concrete related to new construction shall be as specified in Section 423 of the 

New Mexico Department of Transportation Standard Specifications for Highway and Bridge 

Construction and Section 417 for asphalt patching, except that hydrated lime need not be 

used.  The mineral aggregate shall be 3/4-inch gradation. The bituminous material for the 

surface course shall be asphalt cement conforming to the requirements of ASTM M-226 and 
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New Mexico Department of Transportation standards.  Regardless of the bituminous 

content, there shall not be more than three percent (3%) voids in the aggregate. 

D. Mix Temperature at Time of Delivery to Work Site: Not lower than 260 degrees F nor 

higher than 320 degrees F, the lower limit to be approached in warm weather and the higher 

in cold weather. Temperature of each load shall be tested at the time of delivery. Loads 

with temperatures not meeting this specification may be rejected. 

2.3 SOURCE QUALITY CONTROL AND TESTS 

A. Section 01 00 00 - Quality Requirements: Testing, inspection and analysis requirements. 

B. Submit a job-mix formula for asphalt mixture for review and approval prior to beginning 

of Work. 

C. A Marshall Mix Report shall be submitted for the Engineer's review to verify the percentage 

of voids of the asphalt-concrete mix. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before 

starting work. 

B. Verify compacted subgrade subbase is dry and ready to support paving and imposed loads. 

C. Verify gradients and elevations of base are correct. 

D. Verify gutter drainage grilles and frames and manhole frames are installed in correct 

position and elevation. 

3.2 REMOVAL OF EXISTING MATERIAL 

A. Asphaltic and Concrete Paving Material: 

1. Cut lines using a wheel or saw, straight and parallel, vertical to the surface. 

2. Broken out and removed entirely. Rubble to be wasted at an approved location. 

B. Sidewalks and Curb-and-Gutter: 

1. Cuts at existing joints only. 

2. Broken out and removed entirely. Rubble to be wasted at an approved location. 

C. Gravel Surface and Subgrade Material: 

1. Removed entirely. 

2. May be stockpiled and reused for replacement, or removed and wasted at an 

approved location. 

3. Material for reuse must be clean, containing no debris, organic and/or deleterious 

substances, and used only with the approval of the Engineer. 
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3.3 SUBBASE 

A. Prepare subbase in accordance with New Mexico Department of Transportation standards. 

B. Prepare subgrade as specified and applicable to roadways and embankments. The surface 

of the subgrade after compaction shall be hard, uniform, smooth and true to grade and 

cross-section. Subgrade for pavement shall not vary more than 0.02-foot from the specified 

grade and cross section. Subgrade for base material shall not vary more than 0.04-foot from 

the specified grade and cross section. 

C. Provide aggregate base where shown and to the thickness indicated. Imported aggregate 

bases shall be delivered to the job site as uniform mixtures and each layer shall be spread 

in one operation. Segregation shall be avoided and the base shall be free of pockets of 

coarse or fine material. Where the required thickness is more than 6 inches, the base 

material shall be spread and compacted in two or more layers of approximately equal 

thickness, and the maximum compacted thickness of any one layer shall not exceed 6 

inches. The relative compaction of each layer of aggregate base shall be not less than as 

specified in these Specifications. The compacted surface of the finished aggregate shall be 

hard, uniform, and smooth, and at any point shall not vary more than 0.02 foot from the 

specified grade or cross section. 

3.4 PREPARATION - PRIMER 

A. Apply primer in accordance with New Mexico Department of Transportation standards. 

B. Use clean sand to blot excess primer. 

3.5 PREPARATION - TACK COAT 

A. Apply tack coat in accordance with New Mexico Department of Transportation standards.  

B. Apply tack coat to existing paved surfaces where new asphalt concrete is to be placed on 

existing pavement. Apply also to the contact surfaces of all cold pavement joints, curbs, 

gutters, manholes and the like immediately before the adjoining asphalt pavement is 

placed. 

C. Care shall be taken to prevent the application of tack coat material to surfaces that will not 

be in contact with the new asphalt concrete pavement. 

D. Apply tack coat on asphalt and concrete surfaces over subgrade surface at uniform rate. 

1. Diluted emulsified asphalt: 0.05 to 0.15 gal/sq yd. 

2. Undiluted emulsified asphalt: 0.025 to 0.075 gal/sq yd. 

3. Paving asphalt: approximately 0.05 gal/sq yd. 

E. Coat surfaces of manhole and catch basin frames with oil to prevent bond with asphalt 

pavement. Do not tack coat these surfaces. 

3.6 PLACING ASPHALT PAVEMENT 

A. Install Work in accordance with New Mexico Department of Transportation standards. 
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B. Place asphalt within 24 hours of applying primer or tack coat. 

C. Evenly spread asphalt concrete upon the subgrade or base to such a depth that, after rolling, 

it will be of the specified cross section and grade of the course being constructed. 

D. The depositing, distributing, and spreading of the asphalt concrete shall be accomplished 

in a single, continuous operation by means of a self-propelled mechanical spreading and 

finishing machine designed specially for that purpose. The machine shall be equipped with 

a screed or strike-off assembly capable of being accurately regulated and adjusted to 

distribute a layer of the material to a definite pre-determined thickness. When paving is of 

a size or in a location that use of a self-propelled machine is impractical the Engineer may 

waive the self-propelled requirement. 

E. Spreading, once commenced, must be continued without interruption. 

F. The mix shall be compacted immediately after placing. Initial rolling with a steel-wheeled 

tandem roller, steel three-wheeled roller, vibratory roller, or a pneumatic-tired roller shall 

follow the paver as closely as possible. If needed, intermediate rolling with a pneumatic-

tired roller shall be done immediately behind the initial rolling. Final rolling shall eliminate 

marks from previous rolling. In areas too small for the roller, a vibrating plate compactor 

or a hand tamper shall be used to achieve thorough compaction. 

3.7 PAVEMENT MARKING 

A. Pavement marking paint shall be applied where shown only when the pavement surface is 

dry and clear, and when the air temperature is above 40 degrees F. All equipment used in 

the application of pavement marking shall produce stripes and markings of uniform quality 

with clean and well-defined edges that conform to the details and dimensions shown. Drips, 

overspray, improper markings and paint material tracked by traffic shall be immediately 

removed from the pavement surface by methods previously reviewed by the Engineer. 

3.8 WORK INSIDE COUNTY ROAD RIGHT-OF-WAY 

A. All road widening and lane development work completed inside County right-of-way will 

be completed in accordance with the County’s Road Department requirements.  Contractor 

will coordinate with the County Road Department to insure all requirements are being met. 

3.9 TOLERANCES 

A. Section 01 00 00 - Quality Requirements: Tolerances. 

B. Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge. 

C. Scheduled Compacted Thickness: Within 1/4 inch. 

D. Variation from Indicated Elevation: Within 1/2 inch. 
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3.10 FIELD QUALITY CONTROL 

A. Section 01 00 00 - Quality Requirements: Field inspecting, testing, adjusting, and 

balancing. 

B. Upon completion the pavement shall be true to grade and cross-section. When a 10-ft 

straightedge is laid on the finished surface parallel to the center of the roadway, the surface 

shall not vary from the edge of the straightedge more than I/8 inch except at intersections 

or changes of grade. In the transverse direction, the surface shall not vary from the edge of 

the straightedge more than 1/4-inch. 

C. The relative density after compaction shall be 95 percent of the density obtained by using 

ASTM D1560. A properly calibrated nuclear asphalt-testing device shall be used for 

determining the field density of compacted asphalt concrete, or slabs or cores may be 

laboratory tested in accordance with ASTM D1188. 

3.11 PROTECTION OF FINISHED WORK 

A. Section 01 00 00 - Execution Requirements: Protecting finished work. 

B. Immediately after placement, protect pavement from mechanical injury for until surface 

temperature is less than 140 degrees F. 

3.12 SCHEDULES 

A. Not applicable. 

END OF SECTION 
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SECTION 32 92 19 

SEEDING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Preparation of subsoil. 

2. Placing topsoil. 

3. Seeding, Hydroseeding, Seed Drilling. 

4. Mulching. 

5. Maintenance. 

B. Related Sections: 

1. Section 31 22 13 - Rough Grading: Rough grading of site. 

2. Section 31 23 17 - Trenching: Rough grading over cut. 

3. Section 31 23 23 - Backfill 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Grassed Areas: 

1. Basis of Measurement: By square yard. 

2. Basis of Payment: Includes preparation of subsoil, topsoil, placing topsoil, 

seeding, watering and maintenance to specified time limit. 

1.3 REFERENCES 

A. Federal Specifications: 

1. OF-241 - Fertilizers, Mixed, Commercial. 

B. ASTM International: 

1. ASTM C602 - Standard Specification for Agricultural Liming Materials. 

C. NMDOT Specifications: 

1. NMDOT Zone 2 Seed List 

1.4 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

1.5 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit data for seed mix, fertilizer, mulch, and other accessories. 
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1.6 QUALITY ASSURANCE 

A. Provide seed mixture in containers showing percentage of seed mix, germination 

percentage, inert matter percentage, weed percentage, year of production, net weight, 

date of packaging, and location of packaging. 

B. Perform Work in accordance with NMDOT Standards. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Product storage and handling requirements shall be as specified in applicable sections 

of these Specifications and in accordance with recommendations of the supplier. 

B. Deliver grass seed mixture in sealed containers. Seed in damaged packaging is not 

acceptable. 

C. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 

manufacturer. 

1.8 COORDINATION 

A. Section 01 00 00 - Administrative Requirements: Requirements for coordination. 

B. Coordinate seeding dates to October 15th through April 15th, or July 1st through August 

15th to take advantage of the time of best moisture availability. Other dates to be 

approved by Owner and Engineer.  Final seeding shall occur 4-6 weeks after the 

last killing frost. 

C. Dates of seeding will correspond to the high probability (60 percent or more) of 

receiving effective precipitation (0.6 to 1.0 inch during any three week period) for 

seeding establishment. 

1.9 MAINTENANCE SERVICE 

A. Section 01 00 00 - Execution Requirements: Requirements for maintenance service. 

B. The cover will be maintained by occasional mowing, spot spraying, reseeding weak 

areas, or by controlled burns.  Maintain seeded areas for three months from Date of 

Substantial Completion.  Maintenance shall include weekly watering. 

C. If after the first full season of growth (not the first year) the cover should be mowed or 

grazed to control annual weeds to encourage good growth.  Timing of mowing should 

avoid nesting times of birds (Mar-June). 
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PART 2 PRODUCTS 

2.1 SEED MIXTURE 

A. NMDOT Seed Mixture: 

1. Furnish materials in accordance with NMDOT standards. 

2. In developing seed mixtures, the percentage of each included species should 

first be determined. This percentage, which should total 100, is then 

multiplied by the recommended seeding rate for the concerned species. This 

will give the required pounds PLS for that species in the mix.  

3. Seed Mixture: 

 
Common Name Botanical Name Lbs of PLS*/Acre 

Annual quick-cover grasses 

  

Oats Avena sativa 0.50 

Sterile triticale Triticum aestivum X Secale cereale’Quickguard’ 0.50 

 

Cool-season grasses 

  

Arizona fescue Festuca arizonica 0.40 

California brome 

Indian ricegrass 

Bromus carinatus 

Achnatherum hymenoides var. Paloma** 

1.50 

0.50 

Western wheatgrass Agropyron smithii 1.50 

 

Warm-season grasses 

  

Alkali sacaton Sporobolus airoides 0.20 

Blue grama Bouteloua gracillis var. Alma** 0.50 

Galleta Pleuraphis amesii var. Viva** 0.50 

Little bluestem Schizachyrium scoparium 0.50 

Mountain muhly Muhlenbergia montana 0.20 

Sideoats grama Bouteloua curtipendula var. Vaughn** 0.50 

 

Wildflowers 

  

Aspen fleabane Erigeron speciosus 0.05 

Beardlip penstemon Penstemon barbatus 0.20 

Bluebell bellflower Campanula rotundifolia 0.10 

Common yarrow Achillea millefolium 0.05 

Narrowleaf paintbrush Castilleja linariifolia 0.02 

Redroot buckwheat Eriogonum racemosum 0.20 
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Scarlet gilia Ipomopsis aggregata 0.20 

Showy goldeneye Heliomeris multiflora 0.07 

White prairie clover Dalea candida 0.20 

Woody Shrubs   

Four-wing saltbush Atriplex canescens 0.40 

Wax currant Ribes cereum 0.05 

Winterfat 

Woods rose 

Krascheninnikovia Ianata 

Rosa woodsii 

0.20 

0.30 

*PURE LIVE SEED/ACRE TOTAL 9.34 

** Local, wild‐sourced genotypes preferred. Provide specified registered variety only if wild‐sourced seed is unavailable. 

 

2.2 SOIL MATERIALS 

A. Topsoil: Excavated from site and free of weeds. 

2.3 ACCESSORIES 

A. Mulching Material: Dry oat or wheat straw, free from weeds, foreign matter detrimental 

to plant life, and dry. Hay or chopped cornstalks are not acceptable. 

B. Water: Clean, fresh and free of substances or matter capable of inhibiting vigorous 

growth of grass. 

C. Erosion Fabric: Jute matting, open weave. 

D. Herbicide: If required, Owner and Engineer’s approval must be obtained prior to use. 

E. Stakes: Softwood lumber, chisel pointed. 

F. String: Inorganic fiber. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify prepared soil base is ready to receive the Work of this section. 
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3.2 PREPARATION OF SUBSOIL 

A. Prepare sub-soil to eliminate uneven areas and low spots. Maintain lines, levels, profiles 

and contours. Make changes in grade gradual. Blend slopes into level areas. The heel of 

a boot should not sink in more than ½ to 1 inch. 

B. Remove foreign materials, weeds and undesirable plants and their roots. Remove 

contaminated sub-soil. 

C. Topsoil removed from the right-of-way must not be mixed with sagebrush debris which 

may impede seed germination during the revegetation process. 

D. Areas needing reseeding need the top layer of soil softened by ripping and disking prior 

to seeding to create the soil structure necessary to allow for seed germination. 

E. Scarify subsoil to depth of 6 inches where topsoil is to be placed. Repeat cultivation in 

areas where equipment, used for hauling and spreading topsoil, has compacted sub-soil. 

3.3 PLACING TOPSOIL 

A. Spread topsoil to minimum depth of 6 inches over area to be seeded. Rake until smooth. 

B. Place topsoil during dry weather and on dry unfrozen subgrade. 

C. Remove vegetable matter and foreign non-organic material from topsoil while 

spreading. 

D. Grade topsoil to eliminate rough, low or soft areas, and to ensure positive drainage. 

3.4 SEEDING 

A. Apply seed at rates specified in 2.1.B of this Section. Rake in lightly and use a light 

harrow or log chain to drag over area to incorporate seed approximately ½ inch deep. 

B. Do not seed areas in excess of that which can be mulched on same day. 

C. Planting Season: See 1.8.B of this Section. 

D. Do not sow immediately following rain, when ground is too dry, or when winds are over 

12 mph. 

E. Immediately following seeding and dragging, apply mulch to thickness of 1/8 inch. 

Maintain clear of shrubs and trees. 

F. Apply water with a fine spray immediately after each area has been mulched. Saturate 

to 4 inches of soil. 
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3.5 HYDROSEEDING 

A. Apply fertilizer, mulch and seeded slurry with hydraulic seeder at an approved rate 

evenly in one pass. 

B. After application, apply water with fine spray immediately after each area has been 

hydroseeded. Saturate to 4 inches of soil and maintain moisture levels two to four 

inches. 

3.6 SEED DRILLING 

A. If a seed drill (planter) is used; the specified rates of application should be reduced by 

one-half of those listed in 2.1.B of this Section. 

3.7 SEED PROTECTION 

A. Cover seeded slopes where grade is 4 inches per foot or greater with erosion fabric. Roll 

fabric onto slopes without stretching or pulling. 

B. Lay fabric smoothly on surface, bury top end of each section in 6 inch deep excavated 

topsoil trench. Overlap edges and ends of adjacent rolls minimum 12 inches. Backfill 

trench and rake smooth, level with adjacent soil. 

C. Secure outside edges and overlaps at 36 inch intervals with stakes. 

D. Lightly dress slopes with topsoil to ensure close contact between fabric and soil. 

E. At sides of ditches, lay fabric laps in direction of water flow. Lap ends and edges 

minimum 6 inches. 

3.8 MAINTENANCE 

A. Immediately reseed areas showing bare spots. 

B. Repair washouts or gullies. 

C. Protect seeded areas with warning signs during maintenance period. 

3.9 SCHEDULE 

A. All utility routes, disturbed areas, vault areas, and non-traveled areas in road rights-of-

way to be reseeded when Work is completed in affected areas. 

END OF SECTION 
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SECTION 33 01 32 

SEWER AND MANHOLE TESTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. The Contractor shall perform all gravity pipe and manhole flushing and testing, as specified 

herein and in accordance with the requirements of the Contract Documents.  The method 

used for leakage testing must be approved by the Engineer during the submittal process, as 

indicated below. 

B. The Contractor shall be responsible for conveying test water from the Owner-designated 

source to the point of usage and also for disposal, as required, of water used in the testing 

operations. 

C. The Contractor shall also perform a closed circuit television (CCTV) inspection of all 

installed sanitary sewer pipe.  Storm sewers require only the CCTV inspection. 

D. Related Sections: 

1. Section 31 23 17 - Trenching. 

2. Section 33 05 23.16 - Trenchless Utility Installation 

3. Section 33 31 00 - Sanitary Sewer Systems. 

4. Section 33 39 13 - Precast Concrete Manholes. 

1.2 REFERENCES 

A. New Mexico Standard Specifications for Public Works Construction (NMSSPWC), 

produced by the "American Public Works Association” (APWA) - New Mexico Chapter. 

1. NMSSPWC Section 901 – Sanitary Sewer Collector and Interceptor Facilities. 

B. American National Standards Institute (ANSI) and American Society for Testing and 

Materials (ASTM) 

1. ANSI/ASTM C828 - Low-Pressure Air Test of Pipe Lines. 

1.3 SUBMITTALS 

A. The Contractor’s proposed plans for testing and inspection, and for water conveyance, 

control, and disposal, shall be submitted in writing. The Contractor shall also submit 

minimum 48-hour advance written notice of its proposed testing and inspection schedule 

for review and concurrence of the Engineer. 
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PART 2 PRODUCTS 

2.1 MATERIALS REQUIREMENTS 

A. Temporary valves, plugs, bulkheads, and other air pressure testing and water control 

equipment and materials shall be provided by the Contractor subject to the Engineer’s 

review. No materials shall be used which would be injurious to pipeline structure and future 

function. Air test gages shall be laboratory-calibrated test gages and shall be recalibrated 

by a certified laboratory at the Contractor’s expense prior to the leakage test, if required by 

the Engineer. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Unless otherwise specified, water for testing will be furnished by the Owner. However, the 

Contractor shall make all necessary provisions for conveying the water from the Owner-

designated source to the points of use. 

B. Release of water from pipelines, after testing has been completed, shall be performed as 

reviewed by the Engineer. 

C. All testing and inspection operations shall be performed in the presence of the Engineer. 

3.2 TESTING OF PIPING 

A. All gravity pipes shall be tested for exfiltration and/or infiltration and deflection, as 

specified. All pipe shall be backfilled prior to testing. All leakage tests shall be completed 

and approved prior to placing of permanent resurfacing. When leakage or infiltration 

exceeds the allowable amount, the Contractor at its expense, shall locate the leaks and make 

the necessary repairs or replacements in accordance with the Specifications to reduce the 

leakage or infiltration to the specified limits. Any individually detectable leaks shall be 

repaired, regardless of the results of the tests. 

B. Leakage Tests:  All gravity sewer pipes shall be tested for leakage by one of the following 

three test methods as directed by the Engineer and following the specific procedures 

outlined in the referenced sections of the New Mexico Standard Specifications for Public 

Works Construction, produced by the "American Public Works Association” (APWA) - 

New Mexico Chapter: 

1. Water Infiltration Test - Section 901.7.2 

2. Water Exfiltration Test - Section 901.7.3 

3. Air Pressure Test - Section 901.7.4 

C. All flexible and semi-rigid main line pipe shall be tested for deflection, joint displacement, 

or other obstruction by passing a rigid mandrel through the pipe by hand, not less than 30 

days after completion of the trench backfill, but prior to permanent resurfacing. The 

mandrel shall be a full circle, solid cylinder, or a rigid, non-adjustable, odd-numbered leg 

(9 leg minimum) steel cylinder, approved by the Engineer as to design and manufacture. 
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The circular cross-section of the mandrel shall have a diameter of at least 94 percent of the 

specified average inside pipe diameter of the pipe and the minimum length of the circular 

portion of the mandrel shall be equal to the nominal diameter of the pipe. Obstructions 

encountered by the mandrel shall be corrected by the Contractor. 

D. CCTV Inspection: The Contractor shall, after the sewer is completely installed, perform an 

internal inspection with a television camera and videotape. The finished tape shall be 

continuous over the entire length of the sewer between two manholes, or as specified by 

the Engineer. 

1. The newly installed pipe shall be visibly free of defects which may affect the 

integrity or strength of the pipe. If, in the opinion of the Engineer, such defects 

exist, the pipe shall be repaired or replaced at the Contractor’s expense. 

2. Any section of the pipe with a gash, blister, abrasion, nick, scar, or other 

deleterious fault greater in depth than ten percent (10%) of the wall thickness shall 

not be used and must be removed from the site. 

3. The Contractor shall perform post installation internal television inspections as 

required by the Engineer. Each reach of sewer shall have audio description with 

appropriate stationing of services indicated.  The data and stations are to be on the 

video.  All such inspections shall be performed by personnel trained in locating 

breaks, obstacles and service connections by closed circuit color television. 

4. Post construction videotapes are to be submitted to the Engineer for review prior 

to final payment. Should any portions of the inspection tapes be of inadequate 

quality or coverage, as determined by the Engineer, the Contractor will have that 

portion videotaped at no additional expense to the Owner.  All original videotapes 

remain property of the Owner.  The Contractor may, at the discretion of the Owner, 

retain a second copy. 

5. The camera shall not be moved through the pipe greater than 15 ft/minute. 

3.3 TESTING OF MANHOLES 

A. All sewer manholes shall be hydrostatically or vacuum tested for leakage after installation, 

but prior to being backfilled. Prior to hydrostatic testing, all manholes shall be visually 

inspected for leaks. All leaks or cracks shall be repaired by the Contractor, prior to 

hydrostatic testing, to the satisfaction of the Engineer. All pipes entering the manhole shall 

be sealed at a point outside the manhole walls so as to include testing of the pipe/manhole 

joints. The manhole shall be filled with water to a level 2 inches below the top of the frame. 

Safety lines shall be secured to all plugs utilized. After a period of at least one hour to allow 

the water level to stabilize, the manhole shall be refilled and the water level shall be 

checked. The water level shall again be checked after a period of 4 hours. If the water level 

is reduced by more than 1/4-inch per foot of depth of the manhole, the leakage shall be 

considered excessive, and the Contractor shall be required to make all necessary repairs 

and retest the manhole. The exterior of the manhole shall be inspected during this period 

for visible evidence of leakage. Visible moisture, sweating, or beads of water on the 

exterior of the manhole shall not be considered leakage, but any water running across the 

surface will be considered leakage and shall be repaired to the satisfaction of the Engineer 

regardless of the volume of water lost. 

B. Vacuum testing of sewer manholes is also acceptable. Vacuum testing shall be according 

to ASTM C1244. Procedure for vacuum testing shall be as follows:  
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1. Temporarily plug all pipes entering the manhole. 

2. The test head shall be placed inside the rim of the cast iron frame at the top of the 

manhole and inflated, in accordance with the manufacturer's recommendations.  

3. A vacuum of at least ten inches of mercury (10" Hg) shall be drawn on the 

manhole. Shut the valve on the vacuum line to the manhole. 

4. The pressure gauge shall be liquid filled, having a 3.5-inch diameter face with a 

reading from zero to thirty inches of mercury.  

5. Manhole shall be considered to pass the vacuum test if the vacuum reading does 

not drop more than 1" Hg (i.e. from 10" Hg to 9" Hg) during the following 

minimum test times.  

 

Minimum Test Times for Various Manhole Diameters  

MH Depth (feet)  4' Diameter MH  5' Diameter MH  6' Diameter MH  

15 Feet or less  40 sec.  50 sec.  62 sec.  

15.01 to 30 Feet  74 sec.  98 sec.  121 sec.  

END OF SECTION 
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SECTION 33 05 23.16 

TRENCHLESS UTILITY INSTALLATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Excavation for approach trenches and pits. 

2. Casing pipe. 

3. Carrier pipe. 

B. Related Sections: 

1. Section 03 05 00 - Basic Concrete Materials and Methods. 

2. Section 31 23 17 - Trenching. 

3. Section 31 23 23 - Backfill. 

4. Section 33 05 16.13 - Precast Concrete Utility Structures. 

5. Section 33 11 00 - Water Utility Distribution Piping. 

6. Section 33 13 00 - Disinfection of Water Utility Distribution. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Jacked Pipe: 

1. Basis of Measurement: By linear foot measured on invert of jacked pipe from face 

to face of jacked pipe. 

2. Basis of Payment: Includes excavation, jacked pipe, grout, spacers, accessories, 

tests, and backfill. 

1.3 REFERENCES 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO M133 - Standard Specification for Preservatives and Pressure 

Treatment Processes for Timber. 

2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils 

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

B. American Railway Engineering and Maintenance-of-Way Association: 

1. AREMA - Manual for Railway Engineering. 

C. ASTM International: 

1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel. 

2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless. 

3. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi 

Tensile Strength. 

4. ASTM A449 - Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat 

Treated 120/105/90 ksi minimum tensile strength General Use. 
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5. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-

Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-

Alloy with Improved Formability. 

6. ASTM C33 - Standard Specification for Concrete Aggregates. 

7. ASTM C150 - Standard Specification for Portland Cement. 

8. ASTM C404 - Standard Specification for Aggregates for Masonry Grout. 

9. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Standard Effort (12,400 ft-lbf/ft3). 

10. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics 

of Soil Using Modified Effort (6,000 ft-lbf/ft3). 

11. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in 

Place by Nuclear Methods (Shallow Depth). 

12. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place 

by Nuclear Methods (Shallow Depth). 

D. American Wood-Preservers’ Association: 

1. AWPA C1 - All Timber Products - Preservative Treatment by Pressure Process. 

2. AWPA C3 - Piles - Preservative Treatment by Pressure Process. 

E. American Welding Society: 

1. AWS D1.1 - Structural Welding Code - Steel. 

F. National Utility Contractors Association: 

1. NUCA - Pipe Jacking & Microtunneling Design Guide. 

2. NUCA - Trenchless Excavation Construction Equipment & Methods Manual. 

1.4 DESIGN REQUIREMENTS 

A. Design casing pipe and tunnel liner joints of leak proof construction. Design for earth 

and/or other pressures present plus highway H20 loading or railway E80 loading with 

associated recommended impact loading. 

1. Highway Crossings: Design tunnel for earth and/or other pressure loads present, 

plus AASHTO H20 live loading. 

2. Railroad Crossings: Design tunnel for earth and/or other pressure loads present, 

plus railroad E80 live loading with 50 percent added for impact. 

B. Design bracing, backstops, and use jacks of sufficient rating for continuous jacking without 

stoppage, except for adding pipe sections and as conditions permit, to minimize tendency 

of ground material to "freeze" around casing pipe. 

1.5 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures: Requirements for submittals. 

B. Installation Plan: Submit description of proposed construction plan, dewatering plan, and 

plan to establish and maintain vertical and horizontal alignment. 
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C. Submit New Mexico Department of Transportation (NMDOT) occupancy permit for 

installations along or under public throughways and lands, if not already obtained by the 

Engineer. 

D. Submit emergency response procedures to handle situations when conduit is compromised 

and jeopardizes integrity of installation or safety. 

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of casing or tunnel liner, carrier pipe, 

and invert elevations. 

B. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 

utilities. 

1.7 QUALITY ASSURANCE 

A. Perform Work in accordance with applicable New Mexico state standards, NUCA 

Trenchless Excavation Construction Equipment & Methods Manual, NUCA Pipe Jacking 

& Microtunneling Design Guide, AREMA guidelines. 

B. When boring, jacking or tunneling under State or Municipality highways and railroads, 

make application for and obtain occupancy permit. 

1.8 QUALIFICATIONS 

A. Installer: Company specializing in performing work of this section with minimum 3 years 

documented experience. 

1. Work Experience: Include projects of similar magnitude and conditions. 

2. Furnish list of references upon request. 

1.9 PRE-INSTALLATION MEETINGS 

A. Section 01 00 00 - Administrative Requirements: Pre-Construction Conference. 

B. Convene minimum one week prior to commencing work of this section. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 00 00 - Product Requirements: Requirements for delivering, handling, storing, 

and protecting products. 

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until 

installation. 

C. Protect piping system pieces from entry of foreign materials and water by temporary 

covers, completing sections of work, and isolating parts of completed system. 
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D. Accept system components on site in manufacturer’s original containers or configuration. 

Inspect for damage. 

E. Use wooden shipping braces between layers of stacked pipe. Stack piping lengths no more 

than 3 layers high. 

F. Store field joint materials indoors in dry area in original shipping containers. Maintain 

storage temperature of 60 to 85 degrees F. 

G. Support casing and carrier pipes with nylon slings during handling. 

1.11 ENVIRONMENTAL REQUIREMENTS 

A. Section 01 00 00 - Product Requirements: Environmental conditions affecting products on 

site. 

B. Conduct operations so as not to interfere with, interrupt, damage, destroy, or endanger 

integrity of surface or subsurface structures or utilities, and landscape in immediate or 

adjacent areas. 

1.12 FIELD MEASUREMENTS 

A. Verify invert elevations prior to excavation and installation of casing. 

1.13 COORDINATION 

A. Section 01 00 00 - Administrative Requirements: Requirements for coordination. 

B. Coordinate work with NMDOT, local Municipal Public Works Department (if applicable), 

and utilities within construction area. 

PART 2 PRODUCTS 

2.1 CASING AND JACKING PIPE MATERIALS 

A. Furnish materials in accordance with New Mexico state standards. 

B. Steel Casing Pipe: ASTM A53/A53M, 35,000-psi minimum yield strength, casing 

diameter and minimum wall thickness as indicated on Drawings.  Full circumference 

welded joints in accordance with AWS D1.1 to withstand excavation forces. 

2.2 CARRIER PIPE MATERIALS 

A. Sanitary Sewer Systems: Section 33 31 00. 
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2.3 COVER MATERIALS 

A. Soil Backfill for Trench Approaches and Pits to Finish Grade: Subsoil with no rocks over 

6 inches in diameter, frozen earth or foreign matter. 

2.4 ACCESSORIES 

A. Pipe Casing End Seals: Seamless, vulcanized edge, pull-on casing end seals composed of 

a minimum 1/8” thick 60 durometer synthetic neoprene rubber.  Includes ½” wide T304 

stainless steel bandings with 100% non-magnetic worm gear mechanism. 

B. Pipe Casing Spacers: Constructed of heavy duty, two piece, 8” wide 14-gauge stainless 

steel bands, or hot rolled 14-gauge circular carbon steel with thermoplastic powder coating 

for extra corrosion protection, as identified on the Drawings or on the Bid Form.  Bands 

bolt together to form a shell around the carrier pipe, with 10-gauge stainless steel or carbon 

steel risers (material to match bands) and glass filled polymer runners to support the carrier 

pipe within the casing pipe maintaining a minimum clearance of 1” between the casing ID 

and the spacer OD. 

C. Carrier Pipe Joint Restraints: Constructed specifically for ASTM 3034 type sewer pipe 

with optimized clamping bolt/tie rods, per ANSI/AWWA C111 to minimize pipe wall 

stress. Constructed with ductile iron, with epoxy e-coat for corrosion resistance. 

D. Pressure Grout Mix: One part portland cement, and 6 parts mortar sand mixed with water 

to consistency applicable for pressure grouting. 

E. Mortar Sand: ASTM C404. 

F. Portland Cement: ASTM C150, Type I. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before 

starting work. 

B. Verify connection to existing piping system size, location, and invert elevations are in 

accordance with Drawings. 

3.2 PREPARATION 

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

3.3 DEWATERING 

A. Intercept and divert surface drainage precipitation and groundwater away from excavation 

through use of dikes, curb walls, ditches, pipes, sumps or other means. 
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B. Develop substantially dry subgrade for prosecution of subsequent operations. 

C. Comply with New Mexico state standards and requirements for dewatering to any 

watercourse, prevention of stream degradation, and erosion and sediment control. 

3.4 EXISTING WORK 

A. Maintain access to existing community facilities and homes as well as other remaining 

active installations requiring access. Modify installation as necessary to maintain access. 

3.5 PITS OR APPROACH TRENCHES 

A. Excavate approach trenches or pits in accordance with installation plan and as site 

conditions require. 

B. Ensure casing entrance face as near perpendicular to alignment as conditions permit. 

C. Establish vertical entrance face at least 1 foot above top of casing. 

D. Install dewatering measures and excavation supports as specified in Section 31 23 17. 

3.6 CASING PIPE INSTALLATION 

A. Boring: 

1. Push pipe into ground with boring auger rotating within pipe to remove spoil. Do 

not advance cutting head ahead of casing pipe except for distance necessary to 

permit cutting teeth to cut clearance for pipe. Arrange machine bore and cutting 

head to be removable from within pipe. Arrange face of cutting head to provide 

barrier to free flow of soft material. 

2. When unstable soil is encountered during boring retract cutting head into casing to 

permit balance between pushing pressure and ratio of pipe advancement to quantity 

of soil. 

3. When voids develop greater than outside diameter of pipe by approximately one 

inch, grout to fill voids. 

4. When boring is obstructed, relocate, jack, or tunnel as directed by Engineer. 

B. Jacking 

1. Construct adequate thrust wall normal to proposed line of thrust. 

2. Impart thrust load to pipe through suitable thrust ring sufficiently rigid to ensure 

uniform distribution of thrust load on full pipe circumference. 

3.7 PRESSURE GROUTING 

A. Pressure grout annular space between casing pipe and surrounding earth. 

3.8 CARRIER PIPE INSTALLATION 

A. Clean, inspect, and handle pipe in accordance with Section 33 11 00. 
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B. Place carrier pipe in accordance with Section 33 11 00. Exercise care to prevent damage to 

pipe joints when carrier pipe is placed in casing. 

C. Support pipeline within casing on spacers at intervals identified on Drawings or according 

to manufacturer’s instructions if interval is not identified on Drawings, so no external loads 

are transmitted to carrier pipe. Attach supports to barrel of carrier pipe; do not rest carrier 

pipe on bells. 

D. Install pipe casing end seals at ends of casing. 

3.9 TOLERANCES 

A. Do not over cut excavation by more than 1 inch greater than outside diameter of casing 

pipe. 

B. Install casing pipe to vertical and horizontal alignment on Drawings within plus or minus 

3 inches prior to installation of carrier pipe. 

C. Install pipe bells with minimum ½-inch clearance to casing. 

3.10 FIELD QUALITY CONTROL 

A. Section 01 00 00 - Execution Requirements: Testing, adjusting, and balancing. 

B. Compaction Testing: As specified in Section 31 23 23. 

C. When tests indicate Work does not meet specified requirements, remove Work, replace and 

retest. 

3.11 MANUFACTURER'S FIELD SERVICES 

A. Section 01 00 00 - Quality Requirements: Requirements for manufacturer’s field services. 

B. Furnish field technical assistance during following periods of casing installation: 

1. Unloading of casing materials and components. 

2. Prior to commencing excavation and during excavation as requested. 

3.12 REMOVAL OF FACILITIES AND CONTROLS 

A. Remove temporary facilities for casing installation and jacking operations in accordance 

with Section 01 00 00. 

END OF SECTION 
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SECTION 33 31 00 

SANITARY SEWER SYSTEMS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes the furnishing and installation of all underground PVC non-pressure pipe 

for gravity sewer lines and all appurtenant work, complete in place, in accordance with the 

requirements of the Contract Documents. 

B. Related Sections: 

1. Section 03 05 00 - Basic Concrete Materials and Methods. 

2. Section 31 23 17 - Trenching. 

3. Section 31 23 23 - Backfill. 

4. Section 32 12 16 - Asphalt Paving. 

5. Section 33 01 32 - Sewer and Manhole Testing. 

6. Section 33 05 23.16 - Trenchless Utility Installation. 

7. Section 33 39 13 - Precast Concrete Manholes. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Pipe and Fittings: 

1. Basis of Measurement: By the linear foot. 

2. Basis of Payment: Includes hand trimming excavation, piping and fittings, all 

valves and appurtenances not listed separately on the Bid Form, bedding, and 

connection to public utility. 

3. The cost of compaction testing shall be reimbursed to the Contractor, upon 

submittal of invoices. The cost of work associated with hydrostatic pressure testing 

and testing of material welds, etc. shall be considered incidental to related work 

and not be reimbursed. Work shall be coordinated and directed by Engineer. 

Contractor shall pay for all failed tests. 

1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM) 

1. ASTM D1784 - Specification for Rigid Polyvinyl Chloride (PVC) Compounds and 

Chlorinated Polyvinyl Chloride (CPVC) Compounds, Cell Classification 12454 or 

12364. 

2. ASTM D2321 - Recommended Practice for Underground Installation of Flexible 

Thermoplastic Sewer Pipe. 

3. ASTM F477 - Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe. 

4. ASTM F679 - Specification for Polyvinyl Chloride (PVC) Large-Diameter Plastic 

Gravity Sewer Pipe (18” to 24”). 

5. ASTM D3034 - Specifications for Polyvinyl Chloride (PVC) Small Diameter (less 

than 18 inch) Plastic Gravity Sewer Pipe (4” to 15”). 
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6. ASTM D3212 - Joints for PVC Pipe Using Rubber Gaskets. 

1.4 SUBMITTALS 

A. The Contractor shall submit to the Engineer, upon request, samples of materials proposed 

for use on the work. Requested samples shall be clearly marked to show the manufacturer's 

name and product identification and shall be submitted along with the manufacturer's 

technical data and application instructions. 

B. Testing Plan:  Contractor must submit proposed testing procedure and equipment to be 

employed for testing of lines for approval by Engineer. 

C. Shoring and Bracing Drawings: The Contractor’s attention is directed to the applicable 

sections of these Specifications, which may require the submittal of shoring and bracing 

drawings by the Contractor. Contractor to address if OSHA approved trench boxes are to 

be used. 

D. Shop Drawings: The Contractor shall submit shop drawings, manufacturer’s details and 

specifications, and laying diagrams of all pipe, joints, bends, special fittings, and piping 

appurtenances in accordance with the applicable sections of these Specifications. 

E. The Contractor shall provide manufacturer's certificates for all materials indicating 

conformance to the reference specifications. 

1.5 QUALITY ASSURANCE 

A. All materials testing shall be based upon applicable ASTM Test Methods referenced herein 

for the materials specified. All costs of such inspection and tests shall be borne by the 

Contractor. 

B. Mandrel Test: In addition to the requirements as specified in applicable sections of these 

Specifications, all PVC gravity sewer pipe shall be tested for deflection and obstructions. 

The mandrel test shall be performed after backfilling and compacting but prior to final 

paving and prior to leakage testing. A rigid mandrel, with a circular cross section having a 

diameter at least 94 percent of the base inside diameter as defined in ASTM F679, shall be 

pulled through the pipe by hand. The minimum length of the circular portion of the mandrel 

shall be equal to the nominal diameter of the pipe. If the mandrel sticks in the pipe at any 

point the pipe shall be repaired and re-tested.  In lieu of the mandrel test a CCTV inspection 

can be performed.  See technical specification Section 33 01 32 - Sewer and Manhole 

Testing. 

C. Certificates: Manufacturer's notarized certificates of compliance shall be furnished by the 

Contractor. 

D. The pipe shall be subjected to the specified flattening resistance, impact resistance and 

stiffness tests. 
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1.6 CLEAN-UP 

A. In addition to the requirements of other applicable sections of these Specifications, the 

Contractor, upon completion of backfilling and grading over trenches, shall remove all 

excess materials and equipment from the site. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. All polyvinyl chloride (PVC) pipe will be furnished in the sizes indicated on the Drawings. 

All pipe, in compliance with this Specification, shall be continuously and permanently 

marked with the manufacturer's name and code, pipe size, PVC minimum cell 

classification, pipe stiffness designation, and the designation ASTM D3034 SDR26 or 

ASTM F679 SDR26 

B. Include the year, month, day, shift, plant and extruder of manufacturer. This coding shall 

be done in conjunction with records to be held by the manufacturer for 2 years, covering 

quality control tests, raw material batch number, and other information deemed necessary 

by the manufacturer. 

2.2 PIPE 

A. All PVC pipe shall be joined by compression joints unless otherwise shown or specified, 

and shall conform to the following requirements: 

1. PVC pipe up to and including 15-inch diameter pipe shall conform to ASTM 

D3034 SDR26. PVC pipe shall conform to the requirements of ASTM F679 for all 

pipe 18 inches in diameter and greater.   

2. Joints for PVC pipe shall be rubber gasket joints conforming to ASTM D3212. 

Rubber gaskets for compression type joints for PVC pipe and fittings shall conform 

to the requirements of ASTM F477. 

3. Pipe will be bell and spigot joints. 

2.3 SERVICE LINES AND SADDLES 

A. Unless otherwise specified or shown on the plans, all saddles, including service saddles, 

shall be stainless steel “Y” type with gasketed joint using “O” ring between main and 

saddle. Saddle shall be secured to the main line with two stainless steel bands. 

B. Service lines will be 4” PVC SDR-35, bell and spigot pipe joints with factory installed 

rubber gaskets. One service will be provided to each structure presently being served. 

2.4 BEDDING MATERIAL 

A. Unless otherwise specified or shown, all material used for pipe bedding shall conform to 

the requirements for "Embedment Materials" as specified in the applicable section of these 

Specifications. 
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2.5 UNDERGROUND PIPE MARKERS 

A. Furnish materials in accordance with the most recent edition of New Mexico Standard 

Specifications for Public Works Construction, with latest revisions. 

B. Tracer Wire: 12 AWG, Copper-clad, Single Conductor, 30 volts, Green Jacket, UF-XHHW 

wire or equal, for underground installation. 

C. Tracer Wire Access Boxes: 

1. SnakePit Magnetized Tracer Box by Copperhead Industries, LLC, Test and 

Monitoring Station (green color) with box type to meet application. 

2. Approved equal. 

D. Underground Utility Marking Tape: Bright colored, continuously printed, minimum 6 

inches wide by 4-mil thick, manufactured for direct burial service, imprinted with "SEWER 

LINE " (or similar wording) in large letters, on green tape in conformance with APWA 

color code specifications for underground tape systems.  The tape shall be constructed of 

material that is impervious to alkalis, acids, chemical reagents, and solvents found in the 

soils. 

2.6 ABOVEGROUND PIPE MARKERS 

A. Carsonite marker posts, as per corresponding detail in the Drawings, color to match 

contents and comply with industry standards, with Owner-specified decals furnished and 

installed by the Contractor. 

PART 3 EXECUTION 

3.1 GENERAL 

A. All laying, jointing, and testing for defects and for leakage shall be performed in the 

presence of the Engineer, and shall be subject to his approval before acceptance. All 

material found during the progress to have defects will be rejected and the Contractor shall 

promptly remove such defective materials from the site of the work. 

B. Installation shall conform to the requirements of ASTM D2321 and to the supplementary 

requirements or modifications specified herein. Wherever the provisions of this Section 

and the requirements of ASTM D2321 are in conflict, the more stringent provision shall 

apply. 

C. The internal diameter of the pipe barrel shall not be reduced by more than 3 percent of its 

base diameter when measured after backfilling and compacting but prior to final paving. If 

this amount of allowable pipe deflection is exceeded, the Contractor shall uncover the pipe 

and shall improve the quality of the pipe zone backfill material and/or compaction to the 

extent that the allowable pipe deflection is not exceeded. Excessive deflection shall be 

checked by pulling a mandrel through the pipe. 

D. The minimum cover on 4” PVC SDR-26 service lines shall be 18”. 
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3.2 TRENCHING AND BACKFILL 

A. Trench excavation and backfill shall conform to the requirements of the applicable sections 

of these specifications. 

3.3 LAYING PIPE 

A. The pipe shall be installed in accordance with the requirements of ASTM D2321 and as 

specified herein. The sections shall be closely jointed to form a smooth flow line. 

Immediately before placing each section of pipe in final position for jointing, the bedding 

for the pipe shall be checked for firmness and uniformity of surface. 

B. Proper implements, tools, and facilities as recommended by the pipe manufacturer’s 

standard printed installation instructions shall be provided and used by the Contractor for 

safe and efficient execution of the work. All pipe, fittings, and accessories shall be carefully 

lowered into the trench by means of derrick, ropes, or other suitable equipment in such a 

manner as to prevent damage to pipe and fittings. Under no circumstances shall pipe or 

accessories be dropped or dumped into the trench. 

C. Cutting and machining of the pipe shall be accomplished in accordance with the pipe 

manufacturer's standard procedures for this operation. Pipe shall not be cut with a cold 

chisel, standard iron pipe cutter, or any other method that may fracture the pipe or will 

produce ragged, uneven edges. 

D. The pipe and accessories shall be inspected for defects prior to lowering into the trench. 

Any defective, damaged or unsound pipe shall be repaired or replaced. All foreign matter 

or dirt shall be removed from the interior of the pipe before lowering into position in the 

trench. Pipe shall be kept clean during and after laying. All openings in the pipe line shall 

be closed with water tight expandable type sewer plugs or PVC test plugs at the end of 

each day's operation or whenever the pipe openings are left unattended. The use of burlap, 

wood, or other similar temporary plugs will not be permitted. 

E. Adequate protection and maintenance of all underground and surface utility structures, 

drains, sewers, and other obstructions encountered in the progress of the work shall be 

included in the unit price of the item. 

F. Where the grade or alignment of the pipe is obstructed by existing utility structures such 

as conduits, ducts, pipes, branch connections to main sewers, or main drains, the 

obstruction shall be permanently supported, relocated, removed, or reconstructed by the 

Contractor in cooperation with owners of such utility structures. Unless otherwise 

indicated, this work shall be included in the unit price of the bid item. 

G. Pipe grade shall be maintained through the use of laser alignment equipment. Laser will be 

set at manhole locations.  Batter boards for grades can be used as approved by Engineer. 

H. Install tracer wire continuous, taped to top of pipeline at regular intervals not exceeding 

24”; coordinate with Sections 31 23 17 and 31 23 23. Continuity of tracer wire shall be 

tested periodically as indicated by Engineer, and prior to final acceptance of work.  Any 
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segment of tracer wire that fails the continuity test shall be repaired or replaced by 

Contractor at no additional cost to Owner 

I. Install cast iron tracer wire access box (i.e. snake pits) at each manhole location next to the 

manhole structure and within concrete collar, but not at intervals surpassing manufacturer’s 

recommendations to ensure proper detection.  Concentration of multiple proposed valves 

near pipe intersections (i.e. tees or crosses) may require more than one access point 

assembly at each location.  Tracer wire access points shall be within public right-of-way 

or public utility easements. 

J. Install underground utility marking tape continuous, buried 18 inches directly above pipe. 

Coordinate with Section 31 23 17 and 31 23 23. 

3.4 HANDLING 

A. Handling of all pipe shall be done with care to ensure that the pipe is not damaged in any 

manner during storage, transit, loading, unloading, and installation. 

B. Pipe shall be inspected both prior to and after installation in the trench or ditch and all 

defective lengths shall be rejected and immediately removed from the working area. 

3.5 FIELD JOINTING 

A. Each pipe compression type joint shall be joined with a lock-in rubber ring and a ring 

groove that is designed to resist displacement during pipe insertion. Joints shall be made 

as recommended by pipe manufacturer. 

B. A thin film of lubricant shall be applied to the exposed clean surface of the interior of the 

bell end and to the outside of the clean pipe end. Pipe joint lubricant other than that 

furnished with the pipe or approved by the pipe manufacturer shall not be used. The end of 

the pipe shall be then forced into the bell end to complete the joint. 

C. The pipe shall not be deflected either vertically or horizontally in excess of the printed 

recommendations of the manufacturer of the coupling. No deflection shall be allowed at 

the joints. 

D. When pipe laying is not in progress, the open ends of the pipe shall be closed to prevent 

trench water from entering pipe. Adequate backfill shall be deposited on pipe to prevent 

floating of pipe. Any pipe that has floated shall be removed from the trench, cleaned, and 

re-laid in an acceptable manner. No pipe shall be laid when, in the opinion of the Engineer, 

the trench conditions or weather are unsuitable for such work. 

3.6 INSTALLATION OF BENDS, TEES, AND SIMILAR FITTINGS 

A. Fittings shall be installed utilizing standard installation procedures. Fittings shall be 

lowered into trench by means of rope, cable, chain, or other acceptable means without 

damage to the fittings. Cable, rope, or other devices used for lowering fitting into trench, 

shall be attached around exterior of fitting for handling. Under no circumstances shall the 

cable, rope or other device be attached through the fitting's interior for handling. Fittings 
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shall be carefully connected to pipe or other facility, and joint shall be checked to insure a 

sound and proper joint. 

3.7 ANCHOR BLOCKS 

A. Anchor blocks shall be installed in accordance with the details shown on the Drawings, if 

required. 

3.8 TESTING 

A. Field testing of gravity sewer pipe shall conform to the requirements specified herein 

and/or to accepted industry standards as approved by the Engineer. 

B. All sanitary sewer lines will be air tested and inspected via CCTV, in accordance with 

Section 33 01 32 - Sewer and Manhole Testing. 

 

END OF SECTION 
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 SECTION 33 32 20 

TEMPORARY BYPASS PUMPING SYSTEM 

PART 1 GENERAL 

1.1 SCOPE  

A. Under this item, the Contractor is required to furnish all materials, labor, equipment, power, 

and controls, to implement a temporary pumping system for diverting the existing flow 

from the manhole upstream of section of sewer line to be replaced to the first manhole 

downstream of the project.    

B. The design, installation, operation, and maintenance of the temporary pumping system 

shall be the Contractor’s responsibility. The Contractor shall employ the services of a 

vendor who can demonstrate to the Engineer that they specialize in the design and 

operation of temporary bypass pumping systems. The vendor shall provide at least five (5) 

references of projects of a similar size and complexity as this project performed by his firm 

within the past three years, upon request. The bypass system, as supplied by the Contractor, 

shall meet the requirements of all codes and regulatory agencies having jurisdiction. 

1.2 UNIT PRICE - MEASUREMENT AND PAYMENT 

A. Bypass Pumping  

1. Basis of Measurement: By the lump sum. 

2. Basis of Payment: Includes furnishing all materials, labor, equipment, power, 

controls, and maintenance required for a fully operational bypass pumping system.  

1.3 SUBMITTALS 

A. Section 01 00 00 - Submittal Procedures: Requirements for submittals. 

B. Contractor shall prepare with the vendor a specific, detailed description of the proposed 

pumping system and submit it and the vendor’s references to the Engineer for approval. 

C. Contractor shall submit to the Engineer detailed plans and descriptions outlining all 

provisions and precautions to be taken by the Contractor regarding handling of existing 

wastewater flows. This plan must be specific and complete, including such items as 

schedules, locations, elevations, capacities of equipment, materials, and all other incidental 

items necessary and/or required to ensure the temporary bypass pumping system is fully 

operational. No construction shall begin until all provisions and requirements have been 

reviewed and accepted by the Owner and Engineer. 

D. The plan shall include but not be limited to the details of the following: 

1. Staging areas for pumps. 

2. Location of bypass pumping system and piping. 

3. Sewer plugging method and types of plugs. 

4. Size and location of manholes or access points for suction and discharge hose or 

piping. 
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5. Size of pipeline or conveyance system to be bypassed. 

6. Number, size, material, location, and method of installation of suction piping. 

7. Number, size, material, and method of installation  of discharge piping. 

8. Bypass pumps size, capacity, number  required on site, and power requirements. 

Pump curve(s) showing pump operating range and calculations for selection of 

bypass pumping pipe size shall be submitted.  

9. Standby power generator size, location. 

10. Downstream discharge plan. 

11. Method of protecting discharge manholes or structures from erosion and damage. 

12. Sections showing suction and discharge pipe depth, embedment, select fill, and 

special backfill, if applicable. 

13. Method of noise control for each pump and/or generator. 

14. Any temporary pipe supports and anchoring requirements. Identify thrust and 

restraint block sizes and locations 

15. Schedule for installation and maintenance of bypass pumping system and lines.  

16. Description of alarms for auto-dialer, including the contact of the project manager, 

superintendent, Owner, and Engineer for the notification of the alarm system.  

PART 2 PRODUCTS 

2.1 EQUIPMENT 

A. All pumps used shall be fully automatic self-priming units that do not require the use of 

foot-valves or vacuum pumps in the priming system. The pumps may be electric or diesel 

powered. All pumps used must be constructed to allow dry running for long periods to 

accommodate the cyclical nature of effluent flows or be equipped with run-dry protection 

devices via pressure or level transmitters or floats. 

B. All pumps shall be automatic self-priming pumps as manufactured by Power Prime Pumps, 

Gorman-Rupp Pumps, or approved equal. 

C. The Contractor shall provide one (1) standby pump of each pump size to be maintained on 

site. Standby pumps shall be online, isolated from the primary system by a valve. 

D. Contractor shall provide the necessary stop/start controls for each pump. 

E. By-pass pump system shall be equipped with alarms and auto-dialer. 

F. Pumps shall be contained inside a temporary portable berm to contain any fuel or sewage 

that may spill during the normal course of operation. 

G. Bypass Piping – All suction and discharge piping shall be temporarily constructed of pipe 

with positive, restrained and/or fusion or butt welded joints. Under no circumstances will 

“irrigation” type piping or glued PVC pipe be allowed. Discharge hoses will only be 

allowed in short sections and by specific permission from the Engineer. 

H. Allowable piping materials: 

1. PVC pipe shall be AWWA C900; DR 18, for pipe 4-inches in diameter or 

greater.  
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2. High Density Polyethylene (HDPE) pipe shall conform to AWWA C906, have a 

DR-21 dimension ratio, and a nominal Ductile Iron Pipe Size (DIPS) outside 

diameter, unless otherwise specified. 

2.2 SYSTEM DESCRIPTION 

A. Design Requirements 

1. Bypass pumping systems shall have sufficient capacity to pump a peak flow of 85 

gpm. The Contractor shall provide all pipeline plugs, pumps of adequate size to 

handle peak flow, and temporary discharge piping to ensure that the total flow of 

the main can be safely diverted around the section to be repaired. Bypass pumping 

systems are required to operate 24 hours per day and have standby power. 

2. The Contractor shall have adequate standby equipment available and ready for 

immediate operation and use in the event of an emergency or breakdown. One 

standby pump for each size pump utilized shall be installed at the mainline flow 

bypassing locations, ready for use in the event of primary pump failure. 

3. Bypass pumping system shall be capable of bypassing the flow around the work 

area and be sized to handle peak flow conditions. 

4. The Contractor shall make all arrangements for bypass pumping any time flows 

must be diverted from the existing sewer.  Bypass pump system must overcome 

any existing force main pressure on discharge. 

B. Performance Requirements  

1. It is essential to the operation of the existing system being bypassed that no 

interruptions in the flow occur throughout the duration of the project. To this end, 

Contractor shall provide, maintain, and operate all temporary facilities such as 

dams, plugs, pumping equipment (both primary and back-up units as required), 

conduits, all necessary power, and all other labor and equipment necessary to 

intercept the incoming flow before it reaches the segment to be replaced, pump it 

past the project segment where it will not interfere with the work and return it to 

the existing system downstream of the project.  

2. The design, installation, and operation of the temporary pumping system shall be 

the Contractor’s responsibility. The bypass system shall meet the requirements of 

all codes and regulatory agencies having jurisdiction. 

3. Contractor shall provide all necessary means to safely and sanitarily convey the 

sewage past the work area. The Contractor will not be permitted to stop or impede 

the main flows under any circumstances. 

4. Contractor shall divert the flow around the work area in manner that will not cause 

damage to, or surcharging of Owner's system and will protect public and private 

property and the environment from damage and flooding. 

5. Contractor shall protect water resources, wetlands, and other natural resources. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Precautions: 

1. Contractor is responsible for locating any existing utilities in the area selected for 

the bypass pipelines. The Contractor shall locate bypass pipelines to minimize any 

disturbance to existing utilities and traffic.  Contractor shall obtain approval of the 
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pipeline locations from the property Owner. All costs associated with relocating 

utilities and obtaining approvals shall be paid by the Contractor. 

2. During all bypass-pumping operations, the Contractor shall protect the Owner’s 

system (Pumping Station, Conveyance System, Etc.) as applicable from damage 

inflicted by any equipment. The Contractor shall be responsible for all physical 

damage to the Owner's system caused by human or mechanical failure. 

B. Site Preparation:  

1. Contractor shall prepare the bypass pumping site, such that the site is easily 

accessible for regular maintenance and emergencies, including clearing and 

grubbing brush and trees that would inhibit difficulties accessing around all 

equipment. 

3.2 INSTALLATION AND REMOVAL 

A. Contractor shall remove manhole sections or make connections to the existing conveyance 

system and construct temporary bypass pumping structures only at the access location 

indicated on the Drawings and as may be required to provide adequate suction conduit. 

B. Plugging or blocking of flows shall incorporate a primary or secondary plugging device. 

When plugging or blocking is no longer needed for performance and acceptance or work, 

it is to be removed in a manner that permits the sewage flow to return slowly to normal 

without surge, to prevent surcharging or causing other major disturbances downstream. 

C. When working inside manholes, sewer mains, or force mains, Contractor shall exercise 

caution and comply with OSHA requirements when working in the presence of sewer 

gases, combustible or oxygen-deficient atmospheres, and confined spaces. 

D. The installation of the bypass pipelines is prohibited in all salt marsh/wetland areas. The 

pipeline must be located, if possible, off streets and sidewalks and on shoulders of the 

roads. When the bypass pipeline crosses local streets and private driveways, Contractor 

must place the bypass pipelines in trenches and cover with temporary pavement. Upon 

completion of the bypass pumping operations, and after receipt of written permission from 

the Owner, Contractor shall remove all the piping, restore all property to pre-construction 

condition, and restore all pavement. Contractor is responsible for obtaining any approvals 

for placement of the temporary pipeline from the Owner. 

3.3 FIELD QUALITY CONTROL AND MAINTENANCE 

A. Test: 

1. Contractor shall perform leakage and pressure tests of the bypass pumping 

discharge piping using clean water prior to the actual operation. The piping shall 

be tested at 1.5 times the maximum system operating pressure. The test must hold 

pressure a minimum of 1-hour, after initial expansion has stabilized, as applicable. 

The Engineer and Owner’s representative will be given 48-hours’ notice prior to 

testing. 

B. Inspection: 

1. Contractor shall inspect the entire bypass pumping system on a continuous basis, 

at minimum daily, to ensure the system is working correctly. Contractor shall 

conduct inspections on:  

a. Clean suction hoses and remove any debris from suction manhole  

b. Check sewer plug pressure reading and refill if needed.  

c. Refuel all pumps 
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d. Run the secondary (i.e. lag) pump.  

e. Confirm floats and transmitters are operating free of debris 

f. Confirm the auto-dialer is powered and operating.  

g. Inspect the force main to confirm it has no leaks 

h. Inspect discharge location, free of leaks or erosion and remove all debris, 

as applicable 

C. Maintenance Service: 

1. Contractor shall ensure the temporary pumping system is properly maintained and 

a responsible operator shall be on hand at all times, when pumps are operating. 

2. Contractor shall monitor pump fuel levels if required and arrange for timely 

refueling as needed. 

D. Extra Materials: 

1. Spare parts for pumps and piping shall be kept on site as required. 

2. Adequate hoisting equipment for each pump and accessories shall be maintained 

on the site. 

END OF SECTION 
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SECTION 33 39 13 

PRECAST CONCRETE MANHOLES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes the furnishing and installation of all prefabricated manholes, complete 

with adapter rings, steps (if required), frame, cover, warning signs, pipe connections, and 

cast-in-place or prefabricated base, and any other appurtenances, as shown and specified 

herein, in accordance with the requirements of the Contract Documents. 

B. Related Sections: 

1. Section 03 05 00 - Basic Concrete Materials and Methods. 

2. Section 31 23 17 - Trenching. 

3. Section 31 23 23 - Backfill. 

4. Section 32 12 16 - Asphalt Paving. 

5. Section 33 01 32 - Sewer and Manhole Testing. 

6. Section 33 05 23.16 - Trenchless Utility Installation. 

7. Section 33 31 00 - Sanitary Sewer Systems. 

1.2 REFERENCES 

A. American Society for Testing and Materials (ASTM) 

1. ASTM A48 - Specification for Gray Iron Castings 

2. ASTM C150 - Specification for Portland Cement 

3. ASTM C478 - Precast Reinforced Concrete Manhole Sections 

4. ASTM C443 - Rubber Gaskets 

5. ASTM C270 - Cement Mortar 

1.3 SUBMITTALS 

A. Furnish complete shop drawings for all precast manhole sections, cast iron frames and 

covers, and appurtenances for review by the Engineer. 

1.4 QUALITY ASSURANCE 

A. After installation, the Contractor shall demonstrate that all manholes have been properly 

installed, level, with tight joints, at the correct elevations and orientations, and that the 

testing and backfilling has been carried out in accordance with the Contract Documents 

and the standards and specifications of the utility provider. 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Manholes shall be constructed of precast concrete manhole rings as shown. Precast 

concrete rings shall be manufactured by a process that will produce a dense, homogeneous 

concrete ring of high quality. The rings shall conform to the requirements of ASTM C478. 

Cement used in manufacturing the rings shall be Type I/II Portland Cement as specified in 

ASTM C150. Manhole barrel sections shall be provided with manhole steps as specified 

or called for on the details. Steps shall be equally spaced, with the first step being placed 2 

feet from the top of the manhole ring. Mortar for bonding joints shall consist of one part 

cement to 2-1/2 parts of sand, by volume. Manholes with precast concrete bases and formed 

channel inverts to match the adjoining pipes. Manhole top shall be precast top slabs. Precast 

manhole bases shall have cast-in-adapters to accommodate a watertight connection with 

the sewer pipe. Precast manhole barrels shall be joined with polybutylene “rubberneck” or 

“ramneck” to form a watertight seal between barrel sections. 

B. Castings for manhole frames and covers shall be non-rocking and shall conform to the 

requirements of ASTM A48, Class 30. Unless otherwise shown, cast iron covers and 

frames shall be heavy duty, traffic weight rated as manufactured by East Jordan Foundry 

Company, meeting 1202 or equal, with embossed lettering to meet the requirements of the 

OWNER. Frame and cover shall be designed for H-20 traffic loading. 

PART 3 EXECUTION 

3.1 WORKMANSHIP 

A. All precast concrete manholes shall be installed in strict conformance with the 

manufacturer’s written instructions, on a well-compacted foundation, as specified in the 

applicable sections of these Specifications. Manhole excavations shall be sufficiently deep 

to allow a minimum of 12 inches of bedding material below the manhole base on top of 12 

in. of native soil compacted to 95% modified proctor. 

B. Manhole bases shall be set and leveled before receiving the barrel sections. 

C. Manhole steps will not be permitted.  

D. Manhole barrels will be set to form watertight seals between barrel sections. Lifting holes 

will be grouted to seal out water. Inverts will not be poured until the manhole is sufficiently 

backfilled to insure manhole structure is stable. Invert shall be formed or shaped to have 

invert the same size as the larger of the adjoining sewer line. 

E. Ring and cover will be adjusted with concrete or brick rings, set with non-shrink grout, not 

more than 6 inches in height. Ring and cover will form a watertight seal between the frame 

and manhole barrel or adjusting rings by using a bituminous sealing material. 

END OF SECTION 
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