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SUMMARY OF WORK 

 

Part 1 General 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 

 

1.1.1 Project Description 

The work includes: Installation of 2549 feet of 8” PVC & steel potable 

water line and 950 feet of 6” PVC Industrial water line, along with 

four designated fire hydrants and all appurtenances according to the 

accompanying set of engineered dwgs and specifications.  

One 6” water meter and concrete pit, asphalt/concrete removal and 

replacement of 357 tons of class E asphalt patch and incidental related 

work. 

1.1.2 Location 

The work is located at the Sanford Underground Research Facility, 

within the City of Lead, approximately as indicated: The take-off point 

for both lines is in the South Mill/Houston Street intersection. The 8” 

potable loops through the Ross Complex and continues northeast onto 

Canyon Street to connect to the existing City of Lead 6” water line. 

The 6” Industrial water line terminates at the Ross shaft with 

connection to the existing 4” line running down the Ross shaft.   

1.2 OCCUPANCY OF PREMISES  

Building/location of work will be occupied during performance of work 

under this Contract. Occupancy notifications will be posted in a 

prominent location in the work area. 

Before work is started, arrange with the Project Manager a sequence of 

procedure, means of access, space for storage of materials and 

equipment, and use of roadways, storage areas, entryways and/or 

approaches.  

1.3 EXISTING WORK 

Remove or alter existing work in such a manner as to prevent injury or 

damage to any portions of the existing work which remain. Repair or 

replace portions of existing work which have been altered during 

construction operations to match existing or adjoining work, as 

approved by the Project Manager.  At the completion of operations, 

existing work must be in a condition equal to or better than that which 

existed before new work started. 

1.4 LOCATION OF EXISTING UTILITIES  

Obtain digging permits prior to start of excavation and comply with 

Facility requirements for locating and marking underground utilities.  

Contact local utility locating service a minimum of 72 hours prior to 

excavating, to mark utilities, and within sufficient time required if 

work occurs on a Monday or after a Holiday.  Verify existing utility 

locations indicated on contract drawings, within area of work. 
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1.5 NOTIFICATION PRIOR TO EXCAVATION & EXCAVATION WORK IN ROSS COMPLEX  

 

Notify the Project Manager at least 48 hours up to 5 days depending on 

level of excavation required prior to starting excavation work. 

The Ross Complex work area is part of the existing SURF/SDSTA working 

operation. The Ross serves as an active entrance into/out of the 

underground operation. Because of this, many daily activities at the 

Ross need to occur without being impeded. SDSTA UG operations and 

maintenance crews are located within the Ross Complex along with the 

warehouse facility for the entire operation. Delivery trucks from 

passenger van size up to 53’ tractor-trailer rigs, require access to 

drop off supplies on a Monday thru Friday, 7:00 AM – 4:00 PM schedule. 

The LBNF project is also currently underway with the pre-excavation 

work being done by KAJV (Kiewit Alberici Joint Venture) with a large 

portion of this work occurring at the Ross Complex. They also require 

access to the Ross Complex. There are currently only two access ways 

into the Ross Complex. The South Mill Street entrance, the main 

travelway, and Canyon Street off E Summit Street. During times of 

construction, access may have to be detoured or curtailed. This will 

take daily coordination/communication with the project manager/SDSTA. 

Means and methods along with scheduling will have to be considered to 

keep this disruption to a minimum during critical phases of the work. 

Work that requires the complete closure of South Mill Street to vehicle 

traffic should be scheduled for weekends to limit the impact to ongoing 

operations. Because of ongoing work activities at the Ross Complex, it 

will be important to keep open trenches to a minimum and require 

backfilling shortly behind the excavation/pipe installation work. The 

amount of open ditch allowed after daily work will range from zero to a 

maximum of 50’, all dependent upon work location. 

 

 

 

--- End of Section --- 
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ADMINISTRATIVE REQUIREMENTS 

 

Part 1 General 

1.1 PROGRESS AND COMPLETION PICTURES 

Photographically document site conditions prior to start of 

construction operations. Provide monthly digital photographs showing 

the sequence and progress of work to clearly capture the work performed 

during that period, in particular areas that will be covered as part of 

the scope of work. Submit with the monthly invoice. Photographs 

provided are for unrestricted use by the SDSTA. 

1.2 SUPERVISION 
 

1.2.1 Minimum Requirements 

Have at least one qualified superintendent, or competent alternate, 

capable of reading, writing, and conversing fluently in the English 

language, on the job-site at all times during the performance of 

contract work. In addition, if a Quality Control (QC) representative is 

required on the contract, then that individual must also have fluent 

English communication skills. 

1.2.2 Superintendent Qualifications 

The project superintendent must have a minimum of 10 years experience 

in construction with at least 2 of those years as a superintendent on 

projects similar in size and complexity.  The individual must have 

experience in the areas of hazard identification and safety compliance.  

The individual must be capable of interpreting a critical path schedule 

and construction drawings. The qualification requirements for the 

alternate superintendent are the same as for the project 

superintendent. The Contracting Officer may request proof of the 

superintendent's qualifications at any point in the project if the 

performance of the superintendent is in question. 

For routine projects where the superintendent is permitted to also 

serve as the Quality Control (QC) Manager as established in Section 

QUALITY CONTROL, the superintendent must have qualifications in 

accordance with that section. 

1.2.2.1 Duties 

The project superintendent is primarily responsible for managing and 

coordinating day-to-day production and schedule adherence on the 

project.  The superintendent is required to attend status meetings and 

quality control meetings if applicable.  The superintendent or 

qualified alternate must always be on-site during the performance of 

this contract until the work is completed and accepted. 

1.2.3 Non-Compliance Actions 

The Project Superintendent is subject to removal by the Contracting 

Officer for non-compliance with requirements specified in the contract 

and for failure to manage the project to insure timely completion.  

Furthermore, the Contracting Officer may issue an order stopping all or 

part of the work until satisfactory corrective action has been taken.  
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No part of the time lost due to such stop orders is acceptable as the 

subject of claim for extension of time for excess costs or damages by 

the Contractor. 

1.3 PRECONSTRUCTION CONFERENCE 

After award of the contract but prior to commencement of any work at 

the site, meet with the Project Manager to discuss and develop a mutual 

understanding relative to the administration of the quality control, 

safety program, preparation of the schedule of prices, shop drawings, 

and other submittals, scheduling programming, and prosecution of the 

work.  Major subcontractors who will engage in the work must also 

attend. 

 

--- End of Section --- 
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PROJECT CONSTRUCTION PROGRESS SCHEDULES 

 

Part 1 General 

1.1 SUBMITTALS 

Construction Schedule 

Monthly Schedule Updates 

1.2 ACCEPTANCE 

Prior to the start of work, prepare and submit to the Project Manager 

for acceptance a construction schedule in the form of a Bar Chart 

Schedule. 

The acceptance of a Baseline Construction Schedule is a condition 

precedent to: 

a. The Contractor starting work on the demolition or construction 

stage(s) of the contract. 

b. Processing Contractor's invoice(s) for construction activities. 

c. Review of any schedule updates. 

Submittal of the Baseline Schedule, and subsequent schedule updates, is 

understood to be the Contractor's certification that the submitted 

schedule meets all of the requirements of the Contract Documents, 

represents the Contractor's plan on how the work will be accomplished, 

and accurately reflects the work that has been accomplished and how it 

was sequenced. 

1.3 SCHEDULE FORMAT 

 

1.3.1 Bar Chart Schedule 

The Bar Chart must, as a minimum, show work activities, major 

material/equipment delivery, on-site construction, key inspections, and 

closeout activities.  The Bar Chart must be time scaled and generated 

using a project scheduling software or an electronic spreadsheet 

program. 

1.3.2 Schedule Submittals and Procedures 

Submit Bar Chart Schedules and updates in hard copy and on electronic 

media that is acceptable to the Project Manager.  

1.4 SCHEDULE MONTHLY UPDATES 

Update the Construction Schedule at monthly intervals or when the 

schedule has been revised. The updated schedule must be kept current, 

reflecting actual progress and plan for completing the remaining work.  

1.5 CONTRACT MODIFICATION 

Submit a schedule analysis with each cost and time proposal for a 

proposed change.  The analysis must illustrate the influence of each 

change or delay on the Contract Completion Date or milestones.  No time 

extensions will be granted nor delay damages paid unless a delay occurs 

which consumes all available Project Float and extends the Projected 
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Finish beyond the Contract Completion Date. Identify types of delays as 

follows: 

(a) Excusable Delay: Force-Majeure (e.g. unusual weather) - Contractor 

may receive time extension, but time will not be compensable. 

(b) Inexcusable Delay: Contractor Responsibility - Contractor will not 

receive time extension. 

(c) Compensable Delay: SDSTA Responsibility - Contractor may receive 

compensable time extension. 

If a combination of any of the delay types outlined above occurs, it is 

considered a Concurrent Delay, which will require an analysis of the 

facts to determine compensability and entitlement to any time extension 

under the applicable contract clauses. 

1.6 WEEKLY PROJECT STATUS MEETING AND 3-WEEK LOOK AHEAD SCHEDULE 

Each week during the active construction period, a Weekly Status 

Meeting will be held. At a minimum, the project superintendent and QC 

Manager should attend representing the Contractor. Meeting minutes will 

be taken by the superintendent or other designated rep to capture the 

discussions.  As part of the process, the Contractor will prepare and 

issue a 3-Week Look Ahead schedule to provide a more detailed day-to-

day plan of upcoming work identified on the Construction Schedule. 

Additionally, include upcoming outages, closures, etc.  The detailed 

work plans are to be bar chart type schedules, separate from the 

Construction Schedule on an electronic spreadsheet program and printed 

on (8-1/2 by 11 inch) sheets as directed by the Project Manager. In 

additional to schedule discussions, the Weekly Status Meeting should 

discuss status of submittal reviews and approvals, Requests For 

Information (RFI), outstanding change orders, and other relevant 

project coordination issues. 

   

--- End of Section --- 
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SUBMITTAL PROCEDURES 

01 33 00 

Part 1 General 

1.1 DEFINITIONS 

1.1.1 Submittal Descriptions (SD) 

Submittal requirements in addition to those noted below may be 

specified in the technical spec sections and drawings. 

 

Preconstruction Submittals 

Submittals which are required prior to start of construction (work). 

These submittals are considered Action Submittals (See definition 

below).  

-List of Proposed Subcontractors 

-Construction Progress Schedule 

-Submittal Register 

-Schedule of Prices/Values 

-Health and Safety Plan 

-Quality Control (QC) Plan 

-Environmental Protection Plan  

Shop Drawings 

Drawings, diagrams and schedules specifically prepared to illustrate 

some portion of the work. 

Diagrams and instructions from a manufacturer or fabricator for use in 

producing the product and as aids to the Contractor for integrating the 

product or system into the project. 

Drawings prepared by or for the Contractor to show how multiple systems 

and interdisciplinary work will be coordinated. 

Product Data 

Catalog cuts, illustrations, schedules, diagrams, performance charts, 

instructions and brochures illustrating size, physical appearance and 

other characteristics of materials, systems or equipment for some 

portion of the work. 

Samples of warranty language when the contract requires extended 

product warranties. 

Samples 

Fabricated or unfabricated physical examples of materials, equipment or 

workmanship that illustrate functional and aesthetic characteristics of 

a material or product and establish standards by which the work can be 

judged. 
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Color samples from the manufacturer's standard line (or custom color 

samples if specified) to be used in selecting or approving colors for 

the project. 

Field samples and mock-ups constructed on the project site establish 

standards by which the ensuring work can be judged.  Includes 

assemblies or portions of assemblies which are to be incorporated into 

the project and those which will be removed at conclusion of the work. 

Test Reports 

Report signed by authorized official of testing laboratory that a 

material, product or system identical to the material, product or 

system to be provided has been tested in accord with specified 

requirements.  Unless specified in another section, testing must have 

been within three years of date of contract award for the project. 

Report which includes findings of a test required to be performed by 

the Contractor on an actual portion of the work or prototype prepared 

for the project before shipment to job site. 

Report which includes finding of a test made at the job site or on 

sample taken from the job site, on portion of work during or after 

installation. 

Certificates 

Statements printed on the manufacturer's letterhead and signed by 

responsible officials of manufacturer of product, system or material 

attesting that the product, system, or material meets specification 

requirements.  Must be dated after award of project contract and 

clearly name the project. 

Operation and Maintenance Data 

Data that is furnished by the manufacturer, or the system provider, to 

the equipment operating and maintenance personnel, including 

manufacturer's help and product line documentation necessary to 

maintain and install equipment.  This data is needed by operating and 

maintenance personnel for the safe and efficient operation, maintenance 

and repair of the item. 

This data is intended to be incorporated in an operations and 

maintenance manual or control system. 

Closeout Submittals 

Documentation to record compliance with technical or administrative 

requirements or to establish an administrative mechanism. 

Special requirements necessary to properly close out a construction 

contract.  For example, as-built drawings.  Also, submittal 

requirements necessary to properly close out a major phase of 

construction on a multi-phase contract. 

1.2 SUBMITTAL CATEGORY 

Action Submittals: Written and graphic information and physical samples 

that require AE's and/or Project Manager's responsive action. Action 
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submittals are those submittals indicated in individual Specification 

Sections as "action submittals." 

Informational Submittals: Written and graphic information and physical 

samples that do not require AE’s and/or Project Manager's responsive 

action. Submittals may be rejected for not complying with requirements. 

Informational submittals are those submittals indicated in individual 

Specification Sections as "informational submittals." 

 

1.3 SUBMITTAL REGISTER 

 

1.3.1 Use of Submittal Register 

Submit a register of submittals, arranged in chronological order by 

dates required by construction schedule. For this project, the 

Contractor is required to establish a project specific account through 

Submittal Exchange for the processing of all submittals. Include time 

required for review, ordering, manufacturing, fabrication, and delivery 

when establishing dates. Include additional time required for making 

corrections or revisions to submittals noted by Architect and 

additional time for handling and reviewing submittals required by those 

corrections. 

Coordinate submittal register with list of subcontracts, the schedule 

of values, and Contractor's construction schedule. 

Initial Submittal.  Submit concurrently with startup construction 

schedule.  Include submittals required during the first 60 days of 

construction.  List those submittals required to maintain orderly 

progress of the Work and those required early because of long lead time 

for manufacture or fabrication. 

Submit revised submittal schedule to reflect changes in current status 

and timing for submittals. 

Format. Arrange the following information in a tabular format. (As 

applicable) 

a. Scheduled date for first submittal. 

b. Specification/RFP Section number and title. 

c. Submittal category:  Action; informational. 

d. Name of subcontractor. 

e. Description of the Work covered. 

f. Scheduled date for final release or approval. 

g. Scheduled date of fabrication. 

h. Scheduled dates for purchasing. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.4 VARIATIONS 
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Variations from contract requirements require both A/E and SDSTA 

approval and will be considered where advantageous to SDSTA. 

1.4.1 Considering Variations 

Discussion with Project Manager and A/E (if applicable) prior to 

submission will help ensure functional and quality requirements are met 

and minimize rejections and re-submittals.   

Specifically point out variations from contract requirements in 

transmittal letters.  Failure to point out deviations may result in the 

rejection and removal of such work at no additional cost to the SDSTA. 

1.4.2 Proposing Variations 

When proposing variation, deliver written request to the Project 

Manager, with documentation of the nature and features of the variation 

and why the variation is desirable and beneficial to SDSTA.  If lower 

cost is a benefit, also include an estimate of the cost savings.  In 

addition to documentation required for variation, include the 

submittals required for the item.  Clearly mark the proposed variation 

in all documentation. 

1.4.3 Warranting that Variations are Compatible 

When delivering a variation for approval, Contractor, including its 

Designer(s) of Record (if applicable), warrants that this contract has 

been reviewed to establish that the variation, if incorporated, will be 

compatible with other elements of work. 

1.4.4 Review Schedule Extension 

In addition to normal submittal review period, a period of 10 working 

days will be allowed for consideration by the A/E and SDSTA of 

submittals with variations. 

1.5 SCHEDULING 

Schedule and submit concurrently submittals covering component items 

forming a system or items that are interrelated.  Include 

certifications to be submitted with the pertinent drawings at the same 

time.  No delay damages or time extensions will be allowed for time 

lost in late submittals.   

a.  Coordinate scheduling, sequencing, preparing and processing of 

submittals with performance of work so that work will not be delayed by 

submittal processing.  Allow for potential resubmittal of requirements. 

b.  Re-submit register and annotate monthly by the Contractor with 

actual submission and approval dates.  When all items on the register 

have been fully approved, no further re-submittal is required. 

c.  Carefully control procurement operations to ensure that each 

individual submittal is made on or before the Contractor scheduled 

submittal date shown on the approved "Submittal Register." 

1.5.1 Review Notations 

Submittals will be returned to the Contractor with the following 

notations: 
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a.  Submittals marked "accepted" authorize the Contractor to proceed 

with the work covered. 

b.  Submittals marked "accepted as noted" or "accepted as noted, 

resubmittal not required," authorize the Contractor to proceed with the 

work covered provided he takes no exception to the corrections. 

c.  Submittals marked “revise and resubmit," indicate noncompliance 

with the contract requirements or design concept, or that submittal is 

incomplete.  Resubmit with appropriate changes.  No work shall proceed 

for this item until resubmittal is approved. 

d.  Submittals marked "not reviewed" will indicate submittal has been 

previously reviewed and accepted, is not required, does not have 

evidence of being reviewed and approved by Contractor, or is not 

complete.  A submittal marked "not reviewed" will be returned with an 

explanation of the reason it is not reviewed.  Resubmit submittals 

returned for lack of review by Contractor or for being incomplete, with 

appropriate action, coordination, or change. 

1.6 REJECTED SUBMITTALS 

If the Contractor considers any correction or notation on the returned 

submittals to constitute a change to the contract drawings or 

specifications; notice as required under the contract is to be given to 

the Contracting Officer.  Contractor is responsible for the dimensions 

and design of connection details and construction of work.  Failure to 

point out deviations may result in the SDSTA requiring rejection and 

removal of such work at the Contractor's expense. 

If changes are necessary to submittals, make such revisions and 

submission of the submittals in accordance with the procedures above.  

No item of work requiring a submittal change is to be accomplished 

until the changed submittals are approved. 

1.7 ACCEPTED SUBMITTALS 

The acceptance of submittals is not to be construed as a complete 

check, and indicates only that acceptance will not relieve the 

Contractor of the responsibility for any error which may exist, as the 

Contractor under the Contractor Quality Control (CQC) requirements of 

this contract is responsible for dimensions, the design of adequate 

connections and details, and the satisfactory construction of all work. 

After submittals have been accepted, no resubmittal for the purpose of 

substituting materials or equipment will be considered unless 

accompanied by an explanation of why a substitution is necessary. 

1.8 APPROVED SAMPLES 

Approval of a sample is only for the characteristics or use named in 

such approval and is not be construed to change or modify any contract 

requirements.  Before submitting samples, the Contractor is to assure 

that the materials or equipment will be available in quantities 

required in the project.  No change or substitution will be permitted 

after a sample has been approved. 

Match the approved samples for materials and equipment incorporated in 

the work.  If requested, approved samples, including those which may be 
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damaged in testing, will be returned to the Contractor, at his expense, 

upon completion of the contract. 

Samples of various materials or equipment delivered on the site or in 

place may be taken by the SDSTA for testing.  Samples failing to meet 

contract requirements will automatically void previous approvals.  

Contractor to replace such materials or equipment to meet contract 

requirements. 

Approval of the Contractor's samples does not relieve the Contractor of 

his responsibilities under the contract. 

 

--- End of Section --- 
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QUALITY CONTROL FOR CONSTRUCTION 

01 45 00.10 20 

Part 1 General 

1.1 SUBMITTALS 

Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES: 

 

QC Plan;  

Submit a QC Plan within 15 calendar days after receipt of Notice of 

Award. 

1.2 INFORMATION REQUIREMENTS 

Prior to commencing work on construction, the Contractor can obtain a 

single copy set of the current report forms from the Project Manager.  

The report forms will consist of the Contractor DAILY Report, 

Contractor DAILY Report (Continuation Sheet), Rework Items List, and 

Testing Plan and Log. 

Deliver the following to the Project Manager and the designated SDSTA 

QA Rep: 

a.  DAILY Report:  By 10:00 AM the next working day after each day that 

work is performed; 

b.  Field Test Reports: One copy, within one week after the test is 

performed, attached to the CQC Report; 

c.  QC Certifications:  As required by the paragraph entitled "QC 

Certifications." 

1.3 QC PROGRAM REQUIREMENTS 

Establish and maintain a QC program as described in this section.  The 

QC program consists of a QC Manager, a QC Plan, a Project 

Preconstruction Conference, Weekly Status Meeting, submittal review, 

testing, and QC certifications and documentation necessary to provide 

materials, equipment, workmanship, fabrication, construction and 

operations which comply with the requirements of this contract.  The QC 

program shall cover on-site and off-site work and shall be keyed to the 

work sequence.  No work or testing may be performed unless the QC 

Manager is on the work site. 

1.3.1 Preliminary Work Authorized Prior to Acceptance 

The only work that is authorized to proceed prior to the acceptance of 

the QC Plan is mobilization of storage and office trailers, temporary 

utilities, and surveying. 

1.3.2 Acceptance 

Acceptance of the QC Plan is required prior to the start of 

construction.  The SDSTA reserves the right to require changes in the 

QC Plan and operations as necessary, including removal of personnel, to 

ensure the specified quality of work.   
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1.3.3 Notification of Changes 

Notify the Contracting Officer, in writing, of any proposed change, 

including changes in the QC organization personnel, a minimum of seven 

calendar days prior to a proposed change.  Proposed changes shall be 

subject to the acceptance by the Contracting Officer. 

1.4 QC ORGANIZATION 

 

1.4.1 QC Manager 

1.4.1.1 Duties 

Provide a QC Manager at the work site to implement and manage the QC 

program. In addition to implementing and managing the QC program, the 

QC Manager may perform the duties of project superintendent.  The QC 

Manager is required to attend the Project Preconstruction Meeting, 

conduct the QC meetings (If separate from the Weekly Status Meeting), 

perform submittal review, ensure testing is performed and provide QC 

certifications and documentation required in this contract.  The QC 

Manager is responsible for managing and coordinating documentation 

performed by others. 

1.4.1.2 Qualifications 

An individual with a minimum of 5 years combined experience as a 

superintendent, inspector, QC Manager, project manager, or construction 

manager on similar size and type construction contracts which included 

the major trades that are part of this contract.  The individual must 

be familiar with and have experience in the areas of hazard 

identification and safety compliance. 

1.4.2 Alternate QC Manager Duties and Qualifications 

Designate an alternate for the QC Manager to serve in the event of the 

designated QC Manager's absence.  The period of absence may not exceed 

two weeks at one time, and not more than 30 workdays during a calendar 

year.  The qualification requirements for the Alternate QC Manager 

shall be the same as for the QC Manager. 

1.5 QC PLAN 
 

1.5.1 Requirements 

Provide, for acceptance by the Contracting Officer, a QC Plan that 

covers both on-site and off-site work and includes the following with a 

table of contents listing the major sections identified with tabs. 

I.   QC ORGANIZATION:  A chart showing the QC organizational structure 

and its relationship to the production side of the organization. 

II.   NAMES AND QUALIFICATIONS:  In resume format, for each person in 

the QC organization.   

III.   DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONNEL:  Of each 

person in the QC organization. 

IV.   OUTSIDE ORGANIZATIONS:  A listing of outside organizations such 

as architectural and consulting engineering firms that will be employed 

by the Contractor and a description of the services these firms will 

provide. 
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V.   APPOINTMENT LETTERS:  Letters signed by an officer of the firm 

appointing the QC Manager and Alternate QC Manager and stating that 

they are responsible for managing and implementing the QC program as 

described in this contract.  Include in this letter the QC Manager's 

authority to direct the removal and replacement of non-conforming work. 

VI.   SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures 

for reviewing and managing submittals.  Provide the name(s) of the 

person(s) in the QC organization authorized to review and certify 

submittals prior to approval. 

VII.   TESTING LABORATORY INFORMATION:  Testing laboratory information 

required by the paragraphs "Accredited Laboratories" or "Testing 

Laboratory Requirements", as applicable. 

VIII.   TESTING PLAN AND LOG:  A Testing Plan and Log that includes the 

tests required, referenced by the specification paragraph number 

requiring the test, the frequency, and the person responsible for each 

test. 

IX.   PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, 

record, track and complete rework items. 

X.   DOCUMENTATION PROCEDURES:  Use SDSTA formats or agreed upon 

formats with SDSTA QA Manager and Contractor. 

XI.   PROCEDURES FOR COMPLETION INSPECTION:  See the paragraph entitled 

"COMPLETION INSPECTIONS". 

 

1.6 PROJECT PRECONSTRUCTION CONFERENCE 

During the Preconstruction Conference and prior to the start of 

construction, discuss the QC program required by this contract.  The 

purpose is to develop a mutual understanding of the QC details, 

including documentation, administration for on-site and off-site work, 

and the coordination of the Contractor's management, production and the 

QC personnel.  At the meeting, the Contractor will be required to 

explain how quality control will be implemented for key features of 

work. Contractor's personnel required to attend shall include the QC 

Manager, project manager, and superintendent.  Minutes of the meeting 

will be prepared by the QC Manager and signed by both the Contractor 

and the Project Manager. The Contractor shall provide a copy of the 

signed minutes to all attendees.  

 

1.7 TESTING 

Except as stated otherwise in the specification sections, perform 

sampling and testing required under this contract. 

1.7.1 Accreditation Requirements  

Construction materials testing laboratories must be accredited by a 

laboratory accreditation authority and will be required to submit a 

copy of the Certificate of Accreditation and Scope of Accreditation.  

The laboratory's scope of accreditation must include the appropriate 

standards listed in the technical sections of the specifications.   
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1.7.2 Test Results 

Cite applicable Contract requirements, tests or analytical procedures 

used.  Provide actual results and include a statement that the item 

tested or analyzed conforms or fails to conform to specified 

requirements.  If the item fails to conform, notify the Contracting 

Officer immediately.  Conspicuously stamp the cover sheet for each 

report in large red letters "CONFORMS" or "DOES NOT CONFORM" to the 

specification requirements, whichever is applicable.  Test results 

shall be signed by a testing laboratory representative authorized to 

sign certified test reports.  Furnish the signed reports, 

certifications, and other documentation to the Project Manager. 

1.8 QC CERTIFICATIONS 

 

1.8.1 Invoice Certification 

Furnish a certificate with each payment request, signed by the QC 

Manager, attesting that as-built drawings are current and attesting 

that the work for which payment is requested, including stored material 

is in compliance with contract requirements. 

1.8.2 Completion Certification 

Upon completion of work under this contract, the QC Manager shall 

furnish a certificate attesting that "the work has been completed, 

inspected, tested and is in compliance with the contract." 

1.9 COMPLETION INSPECTIONS 

 

1.9.1 Punch-Out Inspection 

Near the completion of all work or stated elsewhere in the 

specifications, the QC Manager shall conduct an inspection of the work 

and develop a punch list of items which do not conform to the approved 

drawings and specifications.  Include in the punch list any remaining 

items of the "Rework Items List", which were not corrected prior to the 

Punch-Out inspection.  The punch list shall include the estimated date 

by which the deficiencies will be corrected.  A copy of the punch list 

shall be provided to the Project Manager.  The QC Manager or staff 

shall make follow-on inspections to ascertain that all deficiencies 

have been corrected.  Once this is accomplished, the Contractor shall 

notify the SDSTA that the facility is ready for the SDSTA "Pre-Final 

Inspection". 

1.9.2 Pre-Final Inspection 

The SDSTA and QC manager will perform this inspection to verify that 

the facility is complete and ready to be occupied.  A SDSTA pre-final 

punch list may be developed as a result of this inspection.  The QC 

Manager shall ensure that all items on this list are corrected prior to 

notifying the SDSTA that a "Final" inspection with the customer can be 

scheduled.  Any items noted on the "Pre-Final" inspection shall be 

corrected in a timely manner and shall be accomplished before the 

contract completion date for the work or any particular increment 

thereof if the project is divided into increments by separate 

completion dates. 
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1.9.3 Final Acceptance Inspection 

The QC Manager, the superintendent, or other Contractor management 

personnel and the Project Manager and SDSTA QA Rep will be in 

attendance at this inspection.  The final acceptance inspection will be 

formally scheduled based upon results of the "Pre-Final Inspection".   

1.10 DOCUMENTATION 

Maintain current and complete records of on-site and off-site QC 

program operations and activities. Reports are required for each day 

work is performed. Account for each calendar day throughout the life of 

the contract.  The superintendent and the QC Manager (If separate) must 

prepare and sign the Contractor DAILY Report. The reporting of work 

shall be identified by terminology consistent with the construction 

schedule. Use the "remarks" section in this report to record pertinent 

information including directions received, problems encountered during 

construction, work progress and delays, conflicts or errors in the 

drawings or specifications, field changes, safety hazards encountered, 

instructions given and corrective actions taken, delays encountered and 

a record of visitors to the work site.   

1.10.1 As-Built Drawings 

The QC Manager is required to review the as-built drawings and ensure 

they are kept current on a regular basis and marked to show deviations, 

which have been made from the Contract drawings.  Ensure each deviation 

has been identified with the appropriate modifying documentation, e.g. 

modification number, RFI number, etc.  The QC Manager shall initial 

each deviation or revision.  Upon completion of work, the QC Manager 

shall submit a certificate attesting to the accuracy of the as-built 

drawings prior to submission to the SDSTA. 

1.11 NOTIFICATION ON NON-COMPLIANCE 

The Project Manager or QA Rep will notify the Contractor of any 

detected non-compliance with the foregoing requirements.  The 

Contractor shall take immediate corrective action.  If the Contractor 

fails or refuses to correct the non-compliant work, the Contracting 

Officer will issue a non-compliance notice.  Such notice, when 

delivered to the Contractor at the work site, shall be deemed 

sufficient for the purpose of notification.  If the Contractor fails or 

refuses to comply promptly, the Contracting Officer may issue an order 

stopping all or part of the work until satisfactory corrective action 

has been taken.  The Contractor shall make no part of the time lost due 

to such stop orders the subject of claim for extension of time, for 

excess costs, or damages. 

--- End of Section --- 
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TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS 

01 50 00 

Part 1 General  

1.1 REFERENCES 

The publications listed below form a part of this specification to the 

extent referenced.  The publications are referred to within the text by 

the basic designation only. 

AMERICAN WATER WORKS ASSOCIATION (AWWA) 

AWWA C511 (2007) Standard for Reduced-Pressure Principle Backflow 

Prevention Assembly 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

NFPA 241 (2015) Standard for Safeguarding Construction, Alteration, and 

Demolition Operations 

NFPA 70 (2017) National Electrical Code 

 

1.2 SUBMITTALS 

Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES:  

Construction Site Plan 

Traffic Control Plan 

 

1.3 CONSTRUCTION SITE PLAN 

Prior to the start of work, submit a site plan showing the locations 

and dimensions of temporary facilities (including layouts and details, 

equipment and material storage area (onsite and offsite), and access 

and haul routes, avenues of ingress/egress to the fenced area and 

details of the fence installation.  Identify any areas which may have 

to be graveled to prevent the tracking of mud.  Indicate if the use of 

a supplemental or other staging area is desired. Show locations of 

safety and construction fences, site trailers, construction entrances, 

trash dumpsters, temporary sanitary facilities, and worker parking 

areas. 

 

Part 2 Products 

2.1 TEMPORARY TRAFFIC CONTROL  

 

2.1.1 Barricades 

Erect and maintain temporary barricades to limit public access to 

hazardous areas.  Whenever safe public access to paved areas such as 

roads, parking areas or sidewalks is prevented by construction 

activities or as otherwise necessary to ensure the safety of both 

pedestrian and vehicular traffic barricades will be required.  Securely 

place barricades clearly visible with adequate illumination to provide 

sufficient visual warning of the hazard during both day and night. 
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2.1.2 Fencing 

Provide fencing along the construction site at all open excavations and 

tunnels to control access by unauthorized people.   

a.  The safety fencing must be a high visibility orange colored, high 

density polyethylene grid or approved equal, a minimum of 1.2 m (48 

inches) high and maximum mesh size of 50 mm (2 inches), supported and 

tightly secured to steel posts located on maximum 3 m (10 foot) 

centers, constructed at the approved location.  Install fencing to be 

able to restrain a force of at least 114.00 kg (250 pounds) against it. 

 

Part 3 Execution 

 

3.1 EMPLOYEE PARKING 

Contractor employees will park privately owned vehicles in an area 

designated by the Project Manager.  This area will be within reasonable 

distance of the construction site.  Contractor employee parking must 

not interfere with existing and established parking requirements of the 

SDSTA installation. 

 

3.2 AVAILABILTIY AND USE OF UTILITY SERVICES 

3.2.1 Temporary Utilities 

Provide temporary utilities required for construction.  Materials may 

be new or used, must be adequate for the required usage, not create 

unsafe conditions, and not violate applicable codes and standards. 

3.2.2 Sanitation 

Provide and maintain within the construction area minimum field-type 

sanitary facilities approved by the Project Manager and periodically 

empty wastes into a municipal, district, or station sanitary sewage 

system, or remove waste to a commercial facility.  Obtain approval from 

the system owner prior to discharge into any district or commercial 

sanitary sewer system.  Any penalties and/or fines associated with 

improper discharge will be the responsibility of the Contractor. 

Coordinate with the Project Manager and follow sanitary district 

regulations and procedures when discharging into the sanitary sewer 

system.  Maintain these conveniences at all times without nuisance.  

Include provisions for pest control and elimination of odors. SDSTA 

toilet facilities will not be available to Contractor's personnel. 

 

3.2.3 Fire Protection 

Provide temporary fire protection equipment for the protection of 

personnel and property during construction.  Remove debris and 

flammable materials daily to minimize potential hazards. 
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3.3 TRAFFIC PROVISIONS 

3.3.1 Maintenance of Traffic 

a.  Conduct operations in a manner that will not close any thoroughfare 

or interfere in any way with traffic except with written permission of 

the Project Manager at least 5 calendar days prior to the proposed 

modification date and provide a Traffic Control Plan detailing the 

proposed controls to traffic movement for approval.  Contractor may 

move oversized and slow-moving vehicles to the worksite provided 

requirements of the highway authority have been met. 

b.  Conduct work so as to minimize obstruction of traffic and maintain 

traffic on at least half of the roadway width at all times.  Obtain 

approval from the Project Manager prior to starting any activity that 

will obstruct traffic. 

3.3.2 Protection of Traffic 

Maintain and protect traffic on all affected roads during the 

construction period except as otherwise specifically directed by the 

Project Manager.  Measures for the protection and diversion of traffic, 

including the provision of watchmen and flagmen, erection of 

barricades, placing of lights around and in front of equipment the 

work, and the erection and maintenance of adequate warning, danger, and 

direction signs, will be as required by the State and local authorities 

having jurisdiction. Protect the traveling public from damage to person 

and property.  Minimize the interference with public traffic on roads 

selected for hauling material to and from the site.  Investigate the 

adequacy of existing roads and their allowable load limit.  Contractor 

is responsible for the repair of any damage to roads caused by 

construction operations. 

3.3.3 Dust Control 

Dust control methods and procedures must be approved by the Project 

Manager.  Treat dust abatement on access roads with applications of 

calcium chloride, water sprinklers, or similar methods or treatment. 

 

3.4 CONTRACTOR’S TEMPORARY FACILITIES  

 

3.4.1 Appearance of Temporary Facilities 

a.  Trailers utilized by the Contractor for administrative or material 

storage purposes must present a clean and neat exterior appearance and 

be in a state of good repair.   

b.  Keep fencing in a state of good repair and proper alignment.  

Grassed or unpaved areas, which are not established roadways, will be 

covered with a layer of gravel as necessary to prevent rutting and the 

tracking of mud onto paved or established roadways, should the 

Contractor elect to traverse them with construction equipment or other 

vehicles; gravel gradation will be at the Contractor's discretion.  Mow 

and maintain grass located within the boundaries of the construction 

site for the duration of the project.   

3.4.2 Security Provisions  
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Provide adequate outside security lighting at the Contractor's 

temporary facilities.  The Contractor will be responsible for the 

security of its own equipment. 

3.5 CLEANUP 

Remove construction debris, waste materials, packaging material and the 

like from the work site daily.  Any dirt or mud which is tracked onto 

paved or surfaced roadways must be cleaned away.  Store any salvageable 

materials resulting from demolition activities within the fenced area 

described above or at the supplemental storage area.  Neatly stack 

stored materials not in trailers, whether new or salvaged. 

3.6 RESTORATION OF STORAGE AREA 

Upon completion of the project remove the bulletin board, signs, 

barricades, haul roads, and any other temporary products from the site.  

After removal of trailers, materials, and equipment from within the 

fenced area, remove the fence that will become the property of the 

Contractor.  Restore areas used by the Contractor for the storage of 

equipment or material, or other use to the original or better condition.  

Remove gravel used to traverse grassed areas and restore the area to its 

original condition, including top soil and seeding as necessary. 

 

--- End of Section --- 
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CLOSEOUT SUBMITTALS 

01 78 00 

Part 1 General 

1.1 DEFINITIONS 

1.1.1 As-Built Drawings 

As-built drawings are developed and maintained by the Contractor and 

depict actual conditions, including deviations from the Contract 

Documents.  These deviations and additions may result from coordination 

required by, but not limited to: contract modifications; official 

responses to Contractor submitted Requests for Information; direction 

from the Contracting Officer; designs which are the responsibility of 

the Contractor, and differing site conditions.  Maintain the as-builts 

throughout construction as red-lined hard copies on site.  These files 

serve as the basis for the creation of the record drawings. 

1.1.2 Record Drawings 

The record drawings are the final compilation of actual conditions 

reflected in the as-built drawings. 

1.2 SUBMITTALS 

  Submit the following in accordance with Section 01 33 00 SUBMITTAL 

PROCEDURES: 

Product Data 

Spare Parts Data 

Manufacturer's Instructions 

Posted Instructions 

As-Built Drawings 

Final Approved Shop Drawings 

 

2.1 AS-BUILT DRAWINGS 

2.1.1 Markup Guidelines 

Make comments and markup the drawings complete without reference to 

letters, memos, or materials that are not part of the As-Built drawing.  

Show what was changed, how it was changed, where item(s) were relocated 

and change related details.  These working as-built markup prints must 

be neat, legible and accurate as follows: 

a.  Use base colors of red, green, and blue.  Color code for changes as 

follows: 

(1)  Special (Blue) - Items requiring special information, 

coordination, or special detailing or detailing notes. 

(2)  Deletions (Red) - Over-strike deleted graphic items (lines), 

lettering in notes and leaders. 

(3)  Additions (Green) - Added items, lettering in notes and leaders. 

 

2.1.2 As-Built Drawings Content 
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Show on the as-built drawings, but not limited to, the following 

information: 

a.  The actual location, kinds and sizes of all sub-surface utility 

lines.  In order that the location of these lines and appurtenances may 

be determined in the event the surface openings or indicators become 

covered over or obscured, show by offset dimensions to two permanently 

fixed surface features the end of each run including each change in 

direction on the record drawings.  Locate valves, splice boxes and 

similar appurtenances by dimensioning along the utility run from a 

reference point.  Also record the average depth below the surface of 

each run. 

b.  The location and dimensions of any changes within the building 

structure. 

c.  Layout and schematic drawings of electrical circuits and piping. 

d.  Correct grade, elevations, cross section, or alignment of roads, 

earthwork, structures or utilities if any changes were made from 

contract plans. 

e.  Changes in details of design or additional information obtained 

from working drawings specified to be prepared and/or furnished by the 

Contractor; including but not limited to shop drawings, fabrication, 

erection, installation plans and placing details, pipe sizes, 

insulation material, dimensions of equipment foundations, etc. 

f.  The topography, invert elevations and grades of drainage installed 

or affected as part of the project construction. 

g.  Where contract drawings or specifications present options, show 

only the option selected for construction on the working as-built 

markup drawings. 

h.  Systems designed or enhanced by the Contractor, such as HVAC 

controls, fire alarm, fire sprinkler, and irrigation systems. 

i.  Actual location of anchors, construction and control joints, etc., 

in concrete. 

j.  Unusual or uncharted obstructions that are encountered in the 

contract work area during construction. 

2.2 CLEANUP 

Leave premises "broom clean."  Clean interior and exterior glass 

surfaces exposed to view; remove temporary labels, stains and foreign 

substances; polish transparent and glossy surfaces; vacuum carpeted and 

soft surfaces.  Clean equipment and fixtures to a sanitary condition.  

Replace filters of operating equipment.  Clean debris from roofs, 

gutters, downspouts and drainage systems.  Sweep paved areas and rake 

clean landscaped areas.  Remove waste and surplus materials, rubbish 

and construction facilities from the site. 

 

--- End of Section --- 
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SECTION 220529 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Equipment supports.

1.3 DEFINITIONS

A. MSS:  Manufacturers Standardization Society of the Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design trapeze pipe hangers and equipment supports using performance 
requirements and design criteria indicated.  If necessary, engage the services of a professional 
engineer to provide pipe hangers and equipment support design assistance.

B. Structural Performance:  Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined 
weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment.
4. Obtain approval from authorities having jurisdiction.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.



Industrial/Potable Waterline and Hydrant Replacement: Ross Complex      Issue for Proposal
January 31, 2020

HANGERS AND SUPPORTS FOR PLUMBING PIPE AND EQUIPMENT 220529 - 2

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following; include Product Data for components:

1. Trapeze pipe hangers.
2. Metal framing systems.
3. Pipe stands.
4. Equipment supports.

C. Delegated-Design Submittal:  For pipe hangers and equipment supports with performance 
requirements and design criteria, including analysis data signed and sealed by a qualified 
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of hangers and supports.
2. Design calculations shall include load bearing capacities of building component to which 

hangers and supports are attached.

D. Welding certificates.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A. Galvanized-Steel Pipe Hangers and Supports:

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings:  Pre-galvanized or hot dipped.
3. Nonmetallic Coatings:  Plastic coating, jacket, or liner.
4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping.
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of galvanized-steel.

2.2 TRAPEZE PIPE HANGERS

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural galvanized-steel shapes with MSS SP-58 galvanized-steel hanger rods, nuts, 
saddles, and U-bolts. 

2.3 METAL FRAMING SYSTEMS

A. Manufactured Metal Framing Systems:

1. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes.

2. Standard:  MFMA-4.
3. Channels:  Continuous slotted steel channel with in-turned lips.
4. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel.
5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of galvanized-steel or 

stainless steel.
6. Coating:  Metallic, painted, or plastic coating (not bare metal).
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2.4 THERMAL-HANGER SHIELD INSERTS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Carpenter & Paterson, Inc.
2. National Pipe Hanger Corporation.
3. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.
4. Piping Technology & Products, Inc.
5. Or equivalent.

B. Insulation-Insert Material:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, 
Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor 
barrier.

C. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe.

D. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient 
air temperature.

2.5 FASTENER SYSTEMS

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used.

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated or stainless-steel anchors, for 
use in hardened Portland cement concrete; with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used.

2.6 EQUIPMENT SUPPORTS

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.  Finished supports shall be galvanized or prime-painted.

2.7 MISCELLANEOUS MATERIALS

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized.

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications.

1. Properties:  Nonstaining, noncorrosive, and nongaseous.
2. Design Mix:  5000-psi, 28-day compressive strength.
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PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure.

1. Do not install building attachments to metal roof decking, or other non-structural 
members.

2. Each piping system shall be supported independently from structure with a hanger system 
designed for the application, weight of pipe and contents.

B. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers.

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers.

2. Field fabricate from ASTM A 36, carbon-steel shapes selected for loads being supported.  
Weld steel according to AWS D1.1.

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems.

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.

E. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete after concrete is placed and completely cured.  Use 
operators that are licensed by powder-actuated tool manufacturer.  Install fasteners 
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured.  Install fasteners according to manufacturer's written instructions.

F. Pipe Stand Installation:
1. Pipe Stand Types except Curb-Mounted Type:  Assemble components and mount on 

smooth roof surface.  Do not penetrate roof membrane.

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories.

H. Equipment Support Installation:  Fabricate from welded-structural-steel shapes.

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units.

J. Install lateral bracing with pipe hangers and supports to prevent swaying.

K. Install building attachments within concrete slabs or attach to structural steel.  Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and 
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larger and at changes in direction of piping.  Install concrete inserts before concrete is placed; 
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

L. Load Distribution:  Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment.

M. Insulated Piping:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature:  Clamp may project through 
insulation.

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield 
insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated.  Fill interior voids with insulation that matches adjoining insulation.

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields 
shall span an arc of 180 degrees.

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe:  Not less than the following:

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick.
b. NPS 4:  12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger:  Include wood or high compressive strength insulation inserts of 
length at least as long as protective shield.

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation.

3.2 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor.

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.
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3.3 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports.

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations.

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours.

3.4 ADJUSTING

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.5 PAINTING

A. Galvanized or Prime-Painted Metallic Coatings: Provide galvanized coatings for ferrous hangers 
and supports, including building attachments, structural steel supports and miscellaneous 
metals.  Prime-painted materials may be used if completed prior to assembly and installation.  
Provide prime-painted materials for hangers and supports exposed to view. 

B. Touching Up: Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
priming.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.  Apply 
paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

C. Galvanized Surfaces: Clean welded connections, bolted connections, and abraded areas and 
apply galvanizing-repair paint to comply with ASTM A 780.

D. Finish Painting: Clean and prepare surfaces of any hangers and supports that are to be field 
finish painted. Refer to Division 9 Sections for field finish painting (if any).

3.6 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections.
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C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing.

E. Use galvanized-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing 
systems and attachments for general service applications.

F. Use stainless-steel pipe hangers and systems and stainless-steel or corrosion-resistant 
attachments for hostile environment applications.

G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping 
and tubing.

H. Use padded hangers for piping that is subject to scratching.

I. Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-insulated or 
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required.

3. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of non-insulated, 
stationary pipes NPS 1/2 to NPS 8.

4. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of non-
insulated, stationary pipes NPS 3/8 to NPS 3.

5. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30:  For support of 
insulated pipes not subject to expansion or contraction.

6. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 
contraction.

7. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion- 
support and cast-iron floor flange.

8. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur.

9. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary.

K. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:
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1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings.
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of 

building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations.

M. Building Attachments:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape.

3. Various Beam Clamps (MSS Types 20, 21, 22, 23, 25, 27):  For attaching to structural 
steel beams, channels, or angles.

4. Welded-Steel Brackets:  For support of pipes from below or for suspending from above by 
using clip and rod.  Use one of the following for indicated loads:

a. Light (MSS Type 31):  750 lb.
b. Medium (MSS Type 32):  1500 lb.
c. Heavy (MSS Type 33):  3000 lb.

5. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.

N. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to 
prevent crushing insulation.

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections.

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections.

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction.  Coordinate fastener and anchor 
requirements with the project structural engineer.

END OF SECTION 220529
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SECTION 221116

DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Aboveground domestic water pipes, tubes, and fittings inside buildings.
2. Encasement for piping.

B. Related Requirements:

1. Division 33 Section "Facility Water Distribution Piping" for water-service piping and water 
meters outside the building from source to the point where water-service piping enters 
the building.

1.3 ACTION SUBMITTALS

A. Product Data:  For transition fittings and dielectric fittings.

1.4 INFORMATIONAL SUBMITTALS

A. System purging and disinfecting activities report.

B. Field quality-control reports.

1.5 FIELD CONDITIONS

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary water service according to requirements indicated:

1. Notify SDSTA Construction Coordinator no fewer than two days in advance of proposed 
interruption of water service.

2. Do not interrupt water service without SDSTA Construction Coordinator’s written 
permission.
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PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61.  Plastic piping 
components shall be marked with "NSF-pw."

2.2 GALVANIZED-STEEL PIPE AND FITTINGS

A. Galvanized-Steel Pipe:

1. ASTM A 53/A 53M, Type E, Standard Weight.
2. Include ends matching joining method.

B. Galvanized-Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 
ASTM A 106/A 106M, Standard Weight, seamless steel pipe with threaded ends.

C. Galvanized, Gray-Iron Threaded Fittings:  ASME B16.4, Class 125, standard pattern.

D. Malleable-Iron Unions:

1. ASME B16.39, Class 150.
2. Hexagonal-stock body.
3. Ball-and-socket, metal-to-metal, bronze seating surface.
4. Threaded ends.

E. Flanges:  ASME B16.1, Class 125, cast iron.

F. Appurtenances for Grooved-End, Galvanized-Steel Pipe:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Anvil International.
b. Grinnell Mechanical Products; Tyco Fire Products LP.
c. Shurjoint Piping Products.
d. Victaulic Company.

2. Fittings for Grooved-End, Galvanized-Steel Pipe:  Galvanized, ASTM A 47/A 47M, 
malleable-iron casting; ASTM A 106/A 106M, steel pipe; or ASTM A 536, ductile-iron 
casting; with dimensions matching steel pipe.

3. Fittings for Grooved-End, Galvanized-Steel Pipe:

a. AWWA C606 for steel-pipe dimensions.
b. Ferrous housing sections.
c. EPDM-rubber gaskets suitable for hot and cold water.
d. Bolts and nuts.
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e. Minimum Pressure Rating:

1) NPS 8 (DN 200) and Smaller:  600 psig (4137 kPa).

2.3 PVC PIPE AND FITTINGS

A. PVC Pipe:  ASTM D 1785, Schedule 40 and Schedule 80.

B. PVC Socket Fittings:  ASTM D 2466 for Schedule 40 and ASTM D 2467 for Schedule 80.

C. PVC Schedule 80 Threaded Fittings:  ASTM D 2464.

2.4 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21, 
nonmetallic and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  Include primer according to 
ASTM F 656.

1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24).

3. Solvent cement and adhesive primer shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers."

2.5 TRANSITION FITTINGS

A. General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 
fitting.

C. Sleeve-Type Transition Coupling:  AWWA C219.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:
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a. Cascade Waterworks Manufacturing.
b. Dresser, Inc.; Piping Specialties Products.
c. Ford Meter Box Company, Inc. (The).
d. JCM Industries.
e. Romac Industries, Inc.
f. Smith-Blair, Inc.; a Sensus company.
g. Viking Johnson.

D. Plastic-to-Metal Transition Fittings:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following:

a. Charlotte Pipe and Foundry Company.
b. Harvel Plastics, Inc.
c. Spears Manufacturing Company.

2. Description:

a. CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent 
dimensions.

b. One end with threaded brass insert and one solvent-cement-socket or threaded 
end.

E. Plastic-to-Metal Transition Unions:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Colonial Engineering, Inc.
b. NIBCO Inc.
c. Spears Manufacturing Company.

2. Description:

a. CPVC or PVC four-part union.
b. Brass or stainless-steel threaded end.
c. Solvent-cement-joint or threaded plastic end.
d. Rubber O-ring.
e. Union nut.

2.6 DIELECTRIC FITTINGS

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material.  Include end connections compatible with pipes to be joined.

B. Dielectric Unions:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:
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a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
c. Hart Industries International, Inc.
d. Jomar International.
e. Matco-Norca.
f. McDonald, A. Y. Mfg. Co.
g. Watts; a division of Watts Water Technologies, Inc.
h. Wilkins; a Zurn company.

2. Standard:  ASSE 1079.
3. Pressure Rating:  125 psig (860 kPa) minimum at 180 deg F (82 deg C).
4. End Connections:  Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Capitol Manufacturing Company; member of the Phoenix Forge Group.
b. Central Plastics Company.
c. Matco-Norca.
d. Watts; a division of Watts Water Technologies, Inc.
e. Wilkins; a Zurn company.

2. Standard:  ASSE 1079.
3. Factory-fabricated, bolted, companion-flange assembly.
4. Pressure Rating:  125 psig (860 kPa) minimum at 180 deg F (82 deg C).
5. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous.

D. Dielectric Nipples:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Elster Perfection Corporation.
b. Grinnell Mechanical Products; Tyco Fire Products LP.
c. Matco-Norca.
d. Precision Plumbing Products, Inc.
e. Victaulic Company.

2. Standard:  IAPMO PS 66.
3. Electroplated steel nipple complying with ASTM F 1545.
4. Pressure Rating and Temperature:  300 psig (2070 kPa) at 225 deg F (107 deg C) .
5. End Connections:  Male threaded or grooved.
6. Lining:  Inert and noncorrosive, propylene.
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PART 3 - EXECUTION

3.1 EARTHWORK

A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and 
backfilling.

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping.  Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations.  Install piping as indicated 
unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 
and AWWA M41.

D. Install shutoff valve inside the building at each domestic water-service entrance.  

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise.

F. Install piping to permit valve servicing.

G. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Install sleeves for piping penetrations of walls, ceilings, and floors.  

K. Install sleeve seals for piping penetrations of concrete walls and slabs.  

3.3 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly.

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
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2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.

D. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of tube.  
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

E. Joint Construction for Grooved-End, Ductile-Iron Piping:  Make joints according to AWWA C606.  
Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for specified 
(flexible or rigid) joint.  Lubricate and install gasket over ends of pipes or pipe and fitting.  Install 
coupling housing sections over gasket with keys seated in piping grooves.  Install and tighten 
housing bolts.

F. Joint Construction for Grooved-End Steel Piping:  Make joints according to AWWA C606.  
Square cut or Roll groove ends of pipe as specified.  Lubricate and install gasket over ends of 
pipes or pipe and fitting.  Install coupling housing sections over gasket with keys seated in 
piping grooves.  Install and tighten housing bolts.

G. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 
thickness suitable for domestic water service.  Join flanges with gasket and bolts according to 
ASME B31.9.

H. Joint Construction for Solvent-Cemented Plastic Piping:  Clean and dry joining surfaces.  Join 
pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements.  Apply primer.

2. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix.
3. PVC Piping:  Join according to ASTM D 2855.

I. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with materials of 
both piping systems.

3.4 TRANSITION FITTING INSTALLATION

A. Install transition couplings at joints of dissimilar piping.

B. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller:  Plastic-
to-metal transition fittings or unions.

3.5 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B. Dielectric Fittings for NPS 2 (DN 50)  and Smaller:  Use dielectric couplings or nipples  .

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100)  :  Use dielectric flanges, flange 
kits, or nipples.

D. Dielectric Fittings for NPS 5 (DN 125)   and Larger:  Use dielectric flange kits.
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3.6 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hanger, support products, and installation in Division 22 
Section "Hangers and Supports for Plumbing Piping and Equipment."

1. Vertical Piping:  MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet (30 m) and Less:  MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m):  MSS Type 43, adjustable roller hangers.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer:  MSS Type 44, pipe 
rolls.  Support pipe rolls on trapeze.

B. Support vertical piping and tubing at base and at each floor.

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10 
mm).

D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters:

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 3/8-inch (10-mm) 
rod.

E. Install supports for vertical copper tubing every 10 feet (3 m).

F. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod 
diameters:

1. NPS 2 (DN 50):  10 feet (3 m) with 3/8-inch (10-mm) rod.
2. NPS 4 and NPS 5 (DN 100 and DN 125):  12 feet (3.7 m) with 5/8-inch (16-mm) rod.
3. NPS 6 (DN 150):  12 feet (3.7 m) with 3/4-inch (19-mm) rod.
4. NPS 8 (DN 200):  12 feet (3.7 m) with 7/8-inch (22-mm) rod.

G. Install supports for vertical steel piping every 15 feet (4.5 m).

H. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal spacing and 
minimum rod diameters:

1. NPS 1-1/4 to NPS 2 (DN 32 to DN 50):  48 inches (1200 mm) with 3/8-inch (10-mm) rod.

I. Install supports for vertical CPVC piping every 60 inches (1500 mm) for NPS 1 (DN 25) and 
smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and larger.

J. Install vinyl-coated hangers for PVC piping with the following maximum horizontal spacing and 
minimum rod diameters:

1. NPS 2 (DN 50) and Smaller:  48 inches (1200 mm) with 3/8-inch (10-mm) rod.

K. Install supports for vertical PVC piping every 48 inches (1200 mm).

L. Install vinyl-coated hangers for PP piping with the following maximum horizontal spacing and 
minimum rod diameters:
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1. NPS 1-1/4 to NPS 2 (DN 32 to DN 50):  48 inches (1200 mm) with 3/8-inch (10-mm) rod.

M. Install supports for vertical PP piping every 60 inches (1500 mm) for NPS 1 (DN 25) and 
smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and larger.

N. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's 
written instructions.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join 
dissimilar piping materials.

3.8 IDENTIFICATION

A. Identify system components and label piping.  

3.9 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Piping Inspections:

a. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction.

b. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction:

1) Roughing-in Inspection:  Arrange for inspection of piping before concealing 
or closing in after roughing in and before setting fixtures.

2) Final Inspection:  Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements.

c. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection.

d. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction.

2. Piping Tests:

a. Fill domestic water piping.  Check components to determine that they are not air 
bound and that piping is full of water.

b. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.  If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested.
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c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested.

d. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained.

e. Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.10 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation.

3.11 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets.

b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
(50 mg/L) of chlorine.  Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm 
(200 mg/L) of chlorine.  Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Prepare and submit reports of purging and disinfecting activities.  Include copies of water-
sample approvals from authorities having jurisdiction.

C. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses.
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3.12 PIPING SCHEDULE

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated.

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground 
copper tubing.

D. Aboveground domestic water piping, NPS 2 (DN 50) and smaller  , shall be the following:

1. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
2. CPVC Tubing System:  CPVC tube; CPVC socket fittings; and solvent-cemented 

joints.  NPS 1-1/2 (DN 40) and NPS 2 (DN 50) CPVC pipe with CPVC socket fittings may 
be used instead of tubing.

3. PVC, Schedule 80; socket fittings; and solvent-cemented joints.
4. PP, SDR 7.4 SDR 11 socket fittings; and fusion-welded joints.

E. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100)  , shall be one of 
the following:

1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded 
joints.

2. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved 
joints.

F. Aboveground domestic water piping, NPS 5 to NPS 8 (DN 125 to DN 200) , shall be one of the 
following:

1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and threaded 
joints.

2. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and grooved 
joints.

3.13 VALVE SCHEDULE

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply:

1. Shutoff Duty:  Use ball or gate valves for piping NPS 2 (DN 50) and smaller.  Use 
butterfly, ball, or gate valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.

2. Drain Duty:  Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from equipment.

C. Iron grooved-end valves may be used with grooved-end piping.

END OF SECTION 221116
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SECTION 311000 

SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Clearing and grubbing. 
2. Stripping and stockpiling rock. 
3. Removing above- and below-grade site improvements. 
4. Disconnecting, capping or sealing, and abandoning site utilities in place.  
5. Temporary erosion and sedimentation control. 

1.3 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. 

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

1.7 QUALITY ASSURANCE 

1.8 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from SDSTA Construction Coordinator and authorities having 
jurisdiction. 

2. Provide alternate routes around closed or obstructed trafficways if required by SDSTA 
Construction Coordinator or authorities having jurisdiction. 

B. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on 
Owner's premises where indicated. 

C. Utility Locator Service: Notify utility locator service for area where Project is located before site 
clearing. 

D. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 

E. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 312000 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction. 
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1. Restore damaged improvements to their original condition, as acceptable to SDSTA 
Construction Coordinator. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 

B. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 

C. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during 
removal. 

3.3 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 

1. Arrange with utility companies to shut off indicated utilities. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify SDSTA Construction Coordinator not less than two days in advance of proposed 
utility interruptions. 

2. Do not proceed with utility interruptions without SDSTA Construction Coordinator's written 
permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Grind down stumps and remove roots larger than 2 inches (50 mm) in diameter, 
obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), 
and compact each layer to a density equal to adjacent original ground. 
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3.5 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically. 

3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

 
END OF SECTION 311000 
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SECTION 312000  

EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. South Dakota Department of Transportation “Standard Specifications for Roads and Bridges,” 
2015 Edition. 

1.2 SUMMARY 

A. Section Includes: 

1. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for pavements. 
3. Subbase course for concrete pavements. 
4. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 311000 "Site Clearing" for site stripping, grubbing, and removal of above- and 
below-grade improvements and utilities. 

1.3 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subgrade and hot-mix asphalt paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by SDSTA Construction Coordinator. 
Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for unit prices. 
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2. Bulk Excavation: Excavation more than 10 feet (3 m) in width and more than 30 feet 
(9 m) in length. 

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by SDSTA Construction Coordinator. 
Unauthorized excavation, as well as remedial work directed by SDSTA Construction 
Coordinator, shall be without additional compensation. 

F. Engineered Fill: Soil materials used to raise existing grades. 

G. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed  3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that 
cannot be removed by rock-excavating equipment equivalent to the following in size and 
performance ratings, without systematic drilling, ram hammering, ripping, or blasting, when 
permitted: 

1. Equipment for Footing, Trench, and Pit Excavation: Late-model, track-mounted hydraulic 
excavator; equipped with a 42-inch- (1065-mm-) maximum-width, short-tip-radius rock 
bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling force 
of not less than 28,700 lbf (128 kN) and stick-crowd force of not less than 18,400 lbf (82 
kN) with extra-long reach boom. 

H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

I. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below base course. 

J. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct preexcavation conference at Project site. 

1.5 INFORMATIONAL SUBMITTALS 

A. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated. 
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1.7 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from SDSTA Construction Coordinator and authorities having 
jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by SDSTA 
Construction Coordinator or authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing earth moving indicated on 
property adjoining Owner's property will be obtained by SDSTA Construction Coordinator before 
award of Contract. 

C. Utility Locator Service: Notify utility locator service for area where Project is located before 
beginning earth-moving operations. 

D. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in Section 311000 "Site Clearing" are in place. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 
mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

1. Liquid Limit: 30. 
2. Plasticity Index: 10. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Base Course: Per SDDOT Specification Section 882. 

E. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; with at least 90 percent passing a 
1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

F. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 
1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve. 

G. Sand: ASTM C 33/C 33M; fine aggregate. 
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2.2 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material: Self-compacting, flowable concrete material produced from 
the following: 

1. Portland Cement: ASTM C 150/C 150M, Type I. 
2. Fly Ash: ASTM C 618, Class C. 
3. Normal-Weight Aggregate: ASTM C 33/C 33M, 3/4-inch (19-mm) nominal maximum 

aggregate size. 
4. Water: ASTM C 94/C 94M. 
5. Air-Entraining Admixture: ASTM C 260/C 260M. 

B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) 
compressive strength when tested according to ASTM C 495/C 495M. 

2.3 ACCESSORIES 

A. Tracer Wire 

1. Direct bury wire that meets or exceeds the following requirements: 

a. Conductor: 12 AWG solid strand soft drawn copper per ASTM B-3, or B-8.   The 
breaking pounds of the wire shall be a minimum of 124 with an O.D. of 0.154.  All 
wire shall be spark tested at 7500 VAC. 

b. Insulation: Conductor shall be insulated with low density high molecular weight 
polyethylene insulation suitable for direct bury applications per ASTM D-1248.  The 
minimum insulation thickness shall be 0.045.  The color of the insulation shall be 
blue with a print line saying “Water.” 

c. Splices and/or Connectors:  Splices and or Connectors should be capable of 
handling from 2 to 4 wires per connector and designated as “water-proof.”  PVC 
adhesives or sealing compounds are not acceptable. 

2. Tracer Wire Manufacturer – Kris Tech Wire Co., Inc., Paige Electric Corporation, or 
approved equal. 

a. Splice Kit/Connectors – 3M epoxy type compounds, fusible heat shrink tubing, 3M 
DBY connectors, or Snaploc LV 9000 direct bury wire connectors, or approved 
equals. 

3. Tracer Wire Access Boxes – Flush mounted tracer wire access terminal box: 

a. Flush mounted tracer wire access terminal boxes shall be standard, 
b. Plastic flush terminal box body shall have a  18” long shaft with 4” minimum 

diameter and shall have cast iron collar and lockable cast iron lid, suitable for 
traffic conditions. 
1) Minimum four (4) wire non-conductive terminal board with ¼-inch diameter 

stainless steel, nickel-plated brass, or bronze hardware for wire 
terminations. 

2) Terminal board shall not be connected to flush tracer wire access box cap or 
be constructed in a manner that will accidently allow wires to be shorted 
together through terminal board. 

c. Acceptable flush mounted tracer wire access boxes are: 
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1) Model No. P455 DT Test 4” Shaft Cathodic Protection Test Boxes by 
Bingham and Taylor; 

2) Model NM-7 5” ID 18” Shaft Cathodic Protection Test Station by C.P. Test 
Services – Valco, Inc; 

3) Model T4 4” ID 18” Shaft Cathodic Test Stations by Handley Industries; 
4) Or approved Equal. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-
moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 
temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches. 

3.3 EXCAVATION, GENERAL 

A. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be 
classified as earth and rock. Do not excavate rock until it has been classified and cross 
sectioned by SDSTA Construction Coordinator The Contract Sum will be adjusted for rock 
excavation according to unit prices included in the Contract Documents. Changes in the 
Contract Time may be authorized for rock excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; and soil, 
boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not 
classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and 
subgrade elevations indicated to permit installation of permanent construction without 
exceeding the following dimensions: 
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a.  6 inches (150 mm) beneath pipe in trenches and the greater of 24 inches (600 
mm) wider than pipe or 42 inches (1065 mm) wide. 

3.4 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 
mm). If applicable, extend excavations a sufficient distance from structures for placing and 
removing concrete formwork, for installing services and other construction, and for inspections. 

1. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch (25 mm). Do not disturb bottom of excavations intended as bearing 
surfaces. 

3.5 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than 
top of pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches (300 mm) each side of pipe or conduit. 

C. Trench Bottoms: Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit 
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

3.6 SUBGRADE INSPECTION 

A. Notify SDSTA Construction Coordinator when excavations have reached required subgrade. 

B. If SDSTA Construction Coordinator determines that unsatisfactory soil is present, continue 
excavation and replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade [below the building slabs and pavements] <Insert locations> with a 
pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 
(13.6 tonnes) to identify soft pockets and areas of excess yielding. Do not proof-roll wet or 
saturated subgrades. 

1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph (5 km/h). 
2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by SDSTA Construction Coordinator, and replace with compacted backfill or 
fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for unit prices. 
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E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by SDSTA Construction Coordinator, without additional 
compensation. 

3.7 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when 
approved by SDSTA Construction Coordinator. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
SDSTA Construction Coordinator. 

3.8 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 

3.9 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.10 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Backfill voids with satisfactory soil while removing shoring and bracing. 

D. Initial Backfill: 
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1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger 
than 1 inch (25 mm) in any dimension, to a height of 12 inches (300 mm) over the pipe or 
conduit. 

a. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 

E. Final Backfill: 

1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 
elevation. 

F. Tracer Wire: Securely anchor tracer wire to top of pipe at an interval of 4 feet.  The tracer wire 
shall be brought to the surface at each fire hydrant. 

3.11 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under building slabs, use Engineered fill. 
4. Under footings and foundations, use Engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.12 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.13 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth for 
material compacted by heavy compaction equipment and not more than 4 inches (100 mm) in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698: 
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1. Under structures, building slabs, steps, and pavements and gravel drives, scarify and 
recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill 
soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and 
compact each layer of backfill or fill soil material at 95 percent. 

3. For utility trenches, compact each layer of initial and final backfill soil material at 95 
percent. 

3.14 BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place base course under pavements as follows: 

1. Place base course material over subgrade under hot-mix asphalt pavement. 
2. Shape base course to required crown elevations and cross-slope grades. 
3. Place base course 6 inches (150 mm) or less in compacted thickness in a single layer. 
4. Compact base course at optimum moisture content to required grades, lines, cross 

sections, and thickness to not less than 95 percent of maximum dry unit weight according 
to ASTM D 698. 

3.15 FIELD QUALITY CONTROL 

A. Testing Agency: SDSTA Construciton Coordinator will engage a qualified geotechnical testing 
agency to perform tests and inspections. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

C. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following 
locations and frequencies: 

1. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet (46 m) or less of trench length but no fewer than two tests. 

D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.16 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by SDSTA Construction 
Coordinator; reshape and recompact. 
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C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

 
END OF SECTION 312000 
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SECTION 321216  

ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. South Dakota Department of Transportation “Standard Specifications for Roads and Bridges,” 
2015 Edition. 

1.2 SUMMARY 

A. Section Includes: 

1. Hot-mix asphalt patching. 
2. Hot-mix asphalt paving. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for subgrade preparation, fill material, unbound-
aggregate subbase and base courses, and aggregate pavement shoulders. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include technical data and tested physical and performance properties. 

2. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job 
mix proposed for the Work. 

1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each paving material. 

B. Material Test Reports: For each paving material, by a qualified testing agency. 
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1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by 
authorities having jurisdiction or the DOT of state in which Project is located. 

B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated. 

C. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of South Dakota Department of Transportation for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
2. Tack Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
3. Slurry Coat: Comply with weather limitations in ASTM D 3910. 

4. Asphalt Base Course: Minimum surface temperature of 40 deg F (4.4 deg C) and rising at 
time of placement. 

5. Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.6 deg C) at time 
of placement. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General: Use materials and gradations that have performed satisfactorily in previous 
installations. 

B. Coarse Aggregate: ASTM D 692/D 692M, sound; angular crushed stone, crushed gravel, or 
cured, crushed blast-furnace slag. 

C. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared 
from stone, gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 10 percent by weight of the total 
aggregate mass. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder: AASHTO M 320, PG 64-22 or PG 58-28. 

B. Tack Coat:  Per SDDOT Specifications. 

C. Water: Potable. 
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2.3 MIXES 

A. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by authorities 
having jurisdiction and complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

2. Base Course: Class G, Type 1 
3. Surface Course: Class G, Type 2. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph (5 km/h). 
2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 

(13.6 tonnes). 
3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by SDSTA Construction Coordinator, and replace with compacted backfill or 
fill as directed. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 PATCHING 

A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to 
sound base. Excavate rectangular or trapezoidal patches, extending 12 inches (300 mm) into 
perimeter of adjacent sound pavement, unless otherwise indicated. Cut excavation faces 
vertically. Remove excavated material. Recompact existing unbound-aggregate base course to 
form new subgrade. 

B. Portland Cement Concrete Pavement: Break cracked slabs and roll as required to reseat 
concrete pieces firmly. 

1. Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if necessary, 
crack slab into pieces and roll to reseat pieces firmly. 

2. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal 
patches, extending into perimeter of adjacent sound pavement, unless otherwise 
indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base 
course to form new subgrade. 

C. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces 
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m). 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. 

Remove spillages and clean affected surfaces. 
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D. Placing Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix for full 
thickness of patch and, while still hot, compact flush with adjacent surface. 

E. Placing Patch Material: Partially fill excavated pavements with hot-mix asphalt base mix and, 
while still hot, compact. Cover asphalt base course with compacted, hot-mix surface layer 
finished flush with adjacent surfaces. 

3.3 SURFACE PREPARATION 

A. General: Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces. Ensure that prepared subgrade is ready to receive paving. 

B. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. 
(0.2 to 0.7 L/sq. m). 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. 

Remove spillages and clean affected surfaces. 

3.4 PLACING HOT-MIX ASPHALT 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place 
asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation 
of mix. Place each course to required grade, cross section, and thickness when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 

2. Spread mix at a minimum temperature of 250 deg F (121 deg C). 
3. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a 
lesser width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches (25 to 38 mm) 
from strip to strip to ensure proper compaction of mix along longitudinal joints. 

2. Complete a section of asphalt base course before placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to 
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.5 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm). 
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3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm). 
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time. Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations." 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.6 COMPACTION 

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement. Compact hot-mix paving with hot, hand tampers or with vibratory-plate 
compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F (85 deg C). 

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and 
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness. Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-
mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt 
course has been uniformly compacted to the following density: 

1. Average Density: 92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent or greater than 96 percent. 

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to 
proper alignment. Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface 
smoothness. 

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.7 INSTALLATION TOLERANCES 

A. Pavement Thickness: Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course: Plus or minus 1/2 inch (13 mm). 
2. Surface Course: Plus 1/4 inch (6 mm), no minus. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  SDSTA Construction Coordinator will engage a qualified testing agency to 
perform tests and inspections. 
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B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549. 

C. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to ASTM D 979 . 

1. Reference maximum theoretical density will be determined by averaging results from four 
samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to 
ASTM D 2041, and compacted according to job-mix specifications. 

2. In-place density of compacted pavement will be determined by testing core samples 
according to ASTM D 1188 or ASTM D 2726. 
a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of 

installed pavement, with no fewer than three cores taken. 
b. Field density of in-place compacted pavement may also be determined by nuclear 

method according to ASTM D 2950 and correlated with ASTM D 1188 or 
ASTM D 2726. 

D. Replace and compact hot-mix asphalt where core tests were taken. 
E. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 
 
END OF SECTION 321216 
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SECTION 331113 

FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. City of Rapid City Standard Specifications for Public Works Construction, 2007 Edition (City of 
Rapid City Specifications). 

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the building and 
in the Ross Dry Ramp tunnel for combined water service and fire-service mains and raw water 
mains. 

1.3 DEFINITIONS 

A. PVC:  Polyvinyl chloride plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Detail precast concrete vault assemblies and indicate dimensions, method of 
field assembly, and components. 

1. Wiring Diagrams:  Power, signal, and control wiring for alarms. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 
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1. Comply with requirements of utility company supplying water.  Include tapping of water 
mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 
including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-service 
piping, including materials, hose threads, installation, and testing. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping. 

E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products. 

F. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and valve 
and hydrant supervision for fire-service-main piping for fire suppression. 

G. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping. 
2. Comply with NSF 61 for materials for water-service piping and specialties for domestic 

water. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling.  Set valves closed to prevent rattling. 

B. During Storage:  Use precautions for valves, including fire hydrants, according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 
2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-

point temperature.  Support off the ground or pavement in watertight enclosures when 
outdoor storage is necessary. 

C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  
Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or 
rigging points. 

D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural 
capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 
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G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary water-distribution service according to requirements indicated: 

1. Notify SDSTA Construction Coordinator no fewer than two days in advance of proposed 
interruption of service. 

2. Do not proceed with interruption of water-distribution service without SDSTA Construction 
Coordinator's written permission. 

1.10 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Type K (ASTM B 88M, Type A), water tube, annealed temper. 

1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint pressure type.  Furnish only wrought-copper fittings if 
indicated. 

2. Copper, Pressure-Seal Fittings: 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 

1) Viega; Plumbing & Heating Systems. 

b. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in 
each end. 

B. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 flanges if 
required to match piping. 

C. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends. 

2.2 DUCTILE-IRON PIPE AND FITTINGS (INDUSTRIAL METER PIT) 

 
A. Mechanical-Joint, Ductile-Iron Pipe: 

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or 
flanged ends are indicated. 
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2. Glands, Gaskets, and Bolts:  AWWA C111/A21.11, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 

B. Flanges:  ASME 16.1, Class 125, cast iron. 

2.3 PVC PIPE AND FITTINGS 

A. PVC, Schedule 80 Pipe:  ASTM D 1785. 

1. PVC, Schedule 80 Socket Fittings:  ASTM D 2467. 

B. PVC, AWWA Pipe:  AWWA C900, Class 150, with bell end with gasket, and with spigot end. 

1. Comply with UL 1285 for fire-service mains if indicated. 
2. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern. 

a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 
gaskets, and steel bolts. 

2.4 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings.  

2. Nonrising-Stem, Resilient-Seated Gate Valves: 

a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-
iron gate, resilient seats, bronze stem, and stem nut. 

1) Standard:  AWWA C509. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Mechanical joint. 
4) Interior Coating:  Complying with AWWA C550. 

3. OS&Y, Rising-Stem, Resilient-Seated Gate Valves: 

a. Description:  Cast- or ductile-iron body and bonnet, with bronze or gray- or ductile-
iron gate, resilient seats, and bronze stem. 

1) Standard:  AWWA C509. 
2) Minimum Pressure Rating:  200 psig (1380 kPa). 
3) End Connections:  Flanged. 

2.5 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 

1. Available Manufacturers:  Per requirements of Lead-Deadwood Sanitary District (LDSD), 
or if LDSD has not standards use City of Rapid City Specifications. 

2. Description:  Sleeve and valve compatible with drilling machine. 
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a. Standard:  MSS SP-60. 
b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve 

with flanged outlet for new branch connection.  Include sleeve matching size and 
type of pipe material being tapped and with recessed flange for branch valve. 

c. Valve:  AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one 
raised face flange mating tapping-sleeve flange. 

B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," 
and bottom section with base that fits over valve and with a barrel approximately 5 inches (125 
mm) in diameter. 

1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and socket matching valve operating nut. 

2.6 CHECK VALVES 

A. AWWA Check Valves: 

1. Basis-of-Design Product:  As indicated on drawings. 
2. Description:  Swing-check type with resilient seat.  Include interior coating according to 

AWWA C550 and ends to match piping. 

a. Standard:  AWWA C508. 
b. Pressure Rating:  175 psig (1207 kPa). 

2.7 CORPORATION VALVES AND CURB VALVES 

A. Manufacturers: 

1. Manufacturers:  Per City of Lead requirements. 

B. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible 
with tapping machine. 

1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation 
valve. 

2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet 
and outlet matching service piping material. 

C. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and 
wide tee head, with inlet and outlet matching service piping material. 

D. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  
Include cast-iron telescoping top section of length required for depth of burial of valve, plug with 
lettering "WATER," and bottom section with base that fits over curb valve and with a barrel 
approximately 3 inches (75 mm) in diameter. 

1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest 
buried valve, and slotted end matching curb valve. 
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2.8 WATER METERS 

A. Manufacturers: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following: 

a. AMCO Water Metering Systems. 
b. Badger Meter, Inc. 
c. Carlon Meter. 
d. Hays Fluid Controls; a division of ROMAC Industries Inc. 
e. McCrometer. 
f. Mueller Co.; Hersey Meters. 
g. Neptune Technology Group Inc. 
h. Sensus Metering Systems 

B. Compound-Type Water Meters: 

1. Description: 

a. Standard:  AWWA C702. 
b. Registration:  Flow in gallons (liters). 

C. Remote Registration System: 

1. Description:  Utility company standard; direct-reading type.  Include meter modified with 
signal-transmitting assembly, low-voltage connecting wiring, and remote register 
assembly. 

a. Standard:  AWWA C706. 
b. Registration:  Flow in gallons (liters). 

D. Remote Registration System: 

1. Description:  Utility company standard; encoder type.  Include meter modified with signal-
transmitting assembly, low-voltage connecting wiring, and remote register assembly. 

a. Standard:  AWWA C707. 
b. Registration:  Flow in gallons (liters). 
c. Data-Acquisition Units:  Comply with utility company requirements for type and 

quantity. 
d. Visible Display Units:  Comply with utility company requirements for type and 

quantity. 

2.9 CONCRETE VAULTS 

A. Description:  Precast, reinforced-concrete vault, designed for A-16 load designation according 
to ASTM C 857 and made according to ASTM C 858. 

1. Ladder:  ASTM A 36/A 36M, steel or polyethylene-encased steel steps. 
2. Manhole:  ASTM A 48/A 48M Class No. 35A minimum tensile strength, gray-iron traffic 

frame and cover. 

a. Dimension:  24-inch (610-mm) minimum diameter, unless otherwise indicated. 
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3. Drain:  ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body 
anchor flange, light-duty cast-iron grate, bottom outlet, and integral or field-installed 
bronze ball or clapper-type backwater valve. 

2.10 FIRE HYDRANTS 

A. Dry-Barrel Fire Hydrants: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings.  

2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) 
outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-
joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have cast-
iron body, compression-type valve opening against pressure and closing with pressure. 

a. Standard:  AWWA C502. 
b. Pressure Rating:  250 psig (1725 kPa). 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the following 
applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure 
rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints 
indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall be the following: 

1. Soft copper tube, ASTM B 88, Type K (ASTM B 88M, Type A); copper, pressure-seal 
fittings; and pressure-sealed joints. 

2. PVC, Schedule 40 pipe (in tunnel); PVC, Schedule 40 socket fittings; and solvent-
cemented joints. 

F. Aboveground and vault water-service piping NPS 4 to NPS 8 (DN 100 to DN 200) shall be any 
of the following: 

1. Ductile-iron, grooved-end pipe; ductile-iron, grooved-end appurtenances; and grooved 
joints. 

2. Ductile-iron, flanged pipe. 
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G. Underground Combined Water-Service and Fire-Service-Main Piping NPS 6 to NPS 12 (DN 150 
to DN 300) shall be the following: 

1. PVC, AWWA Class 150 pipe listed for fire-protection service; PVC fabricated or molded 
fittings of same class as pipe; and gasketed joints. 

3.3 VALVE APPLICATIONS 

A. General Application:  Use mechanical-joint-end valves for NPS 3 (DN 80) and larger 
underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use 
UL/FMG, nonrising-stem gate valves for installation with indicator posts.  Use corporation valves 
and curb valves with ends compatible with piping, for NPS 2 (DN 50) and smaller installation. 

B. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 
following requirements apply: 

1. Underground Valves, NPS 3 (DN 80) and Larger:  AWWA, cast-iron, nonrising-stem, 
resilient-seated gate valves with valve box. 

2. Use the following for valves in vaults and aboveground: 

a. Gate Valves, NPS 3 (DN 80) and Larger:  AWWA, cast iron, OS&Y rising stem, 
resilient seated. 

b. Check Valves:  AWWA C508, swing type. 

3.4 PIPING INSTALLATION 

A. Water-Main Connection:  Tap water main according to requirements of water utility company 
and of size and in location indicated. 

B. Make connections larger than NPS 2 (DN 50) with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 
2. Install tapping sleeve on pipe to be tapped.  Position flanged outlet for gate valve. 
3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.  

Remove tapping machine and connect water-service piping. 
4. Install gate valve onto tapping sleeve.  Comply with MSS SP-60.  Install valve with stem 

pointing up and with valve box. 

C. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following: 

1. Install service-saddle assemblies and corporation valves in size, quantity, and 
arrangement required by utility company standards. 

2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for 
corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  
Drill hole in main.  Remove drilling machine and connect water-service piping. 

4. Install corporation valves into service-saddle assemblies. 
5. Install manifold for multiple taps in water main. 
6. Install curb valve in water-service piping with head pointing up and with service box. 

D. Comply with NFPA 24 for fire-service-main piping materials and installation. 

1. Install copper tube and fittings according to CDA's "Copper Tube Handbook." 
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E. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41. 

F. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23. 

G. Bury piping with depth of cover over top at least 72 inches 

H. Install piping by tunneling or jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed and as indicated on the drawings. 

I. Install underground piping with restrained joints at horizontal and vertical changes in direction.  
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

3.5 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 

1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure 
recommended by copper, pressure-seal-fitting manufacturer. 

2. Ductile-Iron Piping, Grooved Joints:  Cut-groove pipe.  Assemble joints with grooved-end, 
ductile-iron-piping couplings, gaskets, lubricant, and bolts according to coupling 
manufacturer's written instructions. 

3. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  
Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or 
ASTM D 3139 and pipe manufacturer's written instructions. 

3.6 ANCHORAGE INSTALLATION 

A. Anchorage, General:  Install water-distribution piping with restrained joints.  Anchorages and 
restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Pipe clamps and tie rods. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  
Include anchorages for the following piping systems: 

1. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23. 
2. Fire-Service-Main Piping:  According to NFPA 24. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 
ferrous anchorage devices. 

3.7 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground 
valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44. 
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C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in 
vaults with stem pointing up and with vertical cast-iron indicator post. 

D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24. 

E. MSS Valves:  Install as component of connected piping system. 

F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up 
and with service box. 

3.8 WATER METER INSTALLATION 

A. Install water meters, piping, and specialties according to utility company's written instructions. 

B. Water Meters:  Install compound-type water meters, NPS 3 (DN 80) and larger, in meter vault or 
tunnel.  Include shutoff valves on water meter inlets and outlets and valved bypass around 
meters in meter vault only.  Support meters, valves, and piping on brick or concrete piers. 

3.9 CONCRETE VAULT INSTALLATION 

A. Install precast concrete vaults according to ASTM C 891. 

3.10 FIRE HYDRANT INSTALLATION 

A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with 
restrained joints or thrust blocks, and support in upright position. 

B. Wet-Barrel Fire Hydrants:  Install with valve below frost line.  Provide for drainage. 

C. AWWA Fire Hydrants:  Comply with AWWA M17. 

D. UL/FMG Fire Hydrants:  Comply with NFPA 24. 

3.11 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect water-distribution piping to utility water main.  Use tapping sleeve and tapping valve 
service clamp and corporation valve where indicated on drawings. 

C. Connect water-distribution piping to interior domestic water and fire-suppression piping. 

D. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 
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3.12 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks 
have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to 
stabilize system.  Use only potable water. 

B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours. 

1. Increase pressure in 50-psig (350-kPa) increments and inspect each joint between 
increments.  Hold at test pressure for 1 hour; decrease to 0 psig (0 kPa).  Slowly increase 
again to test pressure and hold for 1 more hour.  Maximum allowable leakage is 2 quarts 
(1.89 L) per hour per 100 joints.  Remake leaking joints with new materials and repeat 
test until leakage is within allowed limits. 

2. Comply with City of Rapid City Specifications or Lead-Deadwood Sanitary District testing 
requirements. 

C. Prepare reports of testing activities. 

3.13 IDENTIFICATION 

A. Install Tracer Wire over pipe per Earthmoving Specification in Section 31. 

3.14 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new potable water-distribution piping systems and parts of existing systems that 
have been altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by City of Rapid City Specifications  

a. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat 
procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 
  
END OF SECTION 331113 
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