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PART 1 GENERAL 

1.01 GENERAL 

A. This section describes the project and the work to be performed in a general
summary.  Detailed requirements and extent of work are stated in applicable
Specification sections and are shown on the Drawings.

1.02 ORGANIZATION AND INTERPRETATION OF DRAWINGS AND 
SPECIFICATIONS 
A. Specifications and Drawings included in these Construction Documents

establish the performance, quality requirements, location and general
arrangement of materials and equipment, and establish the minimum
standards for quality of workmanship and appearance.

B. Specification sections have not been divided into groups for work of
subcontractors or various trades. Should there be questions concerning the
applicability or interpretation of a particular section or part of a section or
Drawing, direct questions to the Contracting Officer (CO).

C. Any piping shown on the Drawings is intended to be depictive and may not
be an exact and complete representation of the actual finished work.
Include fittings, joints, supports, nuts, bolts, and other accessories
required to provide complete and satisfactory piping systems, as specified
even though some items may not be specifically shown on the Drawings.

D. Any part of the work that is necessary or required to make each
installation satisfactory and operable for its intended purpose, even though
it is not specifically included in the Specifications or on the Drawings, shall
be performed as incidental work as if it were described in the
Specifications and shown on the Drawings.

 1.04 DESCRIPTION OF PROJECT 
A. This project generally consists of some or all the following major items

of work as further defined by the Bid Schedule:

1. Remove and replace sewer line from the Bunkhouse to Manhole
A. Install new cleanout within 10 feet of the building.

2. Remove old orangeburge pipe with new 4" PVC pipe from
Manhole A to Manhole B. Add one Wye to maintain sewer flow
from Tree cooler.

3. Replace gravel on north driveway entrance.
4. Optional remove and replace orangeburge pipe with new 6" PVC

Pipe from Manhole B to manhole C.  Add up to three Wye joints
to maintain flow from warehouse and trailer court.
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B. The work includes, but is not limited to: furnishing and installation of
equipment, materials and related appurtenances, and providing all labor in
the following general trades of work: site work, excavation, trenching and
backfill, piping, and other related trades to complete the work.

1.05 LOCATION AND INSPECTION OF SITE 
A. The project is located north east of Pierce, Idaho at the Pierce Work Center

of the Nez Perce-Clearwater National Forests.  The Ranger Station is
located approximately 45 miles north and east of Kamiah, Idaho.

B. Prospective bidders are encouraged to visit the site and become familiar
with existing conditions.

C. Inquiries concerning these Specifications and Drawings may be made to
Susan Graves, PE, Forest Engineer, Nez Perce-Clearwater National
Forests, 1008 Highway 64, Kamiah, ID 83536, 208-935-4261; Or Steve
Rogers 502 Lowery St. Kooskia, ID 83539, 208-702-2598.

1.07 CONTROL POINTS AND STAKING 

A. The existing manhole inverts will act as control points for horizontal and
vertical control.  The Contractor shall be responsible for maintaining any
established control points as well as verifying size of manhole opening
and pipe size.

B. It is assumed the pipe size from the Bunkhouse to Manhole A is 4", the
pipe size between Manhole A and Manhole B is 4", and the pipe size
between Manhole B and C is 6".  Contractor should verify these diameters
within the manholes prior to ordering supplies.

C. Contractor should anticipate one 4" Wye on line A-B and two 4" Wye's on
line B-C.

D. The Contractor shall be responsible for providing all other horizontal and
vertical control to complete the work.

1.08 BOUNDARIES OF WORK 

A. The Government shall make suitable provisions for ingress and egress and
shall not cause the Contractor to enter or occupy with workers, tools,

equipment or material, any ground outside the property of the Government 
without the written.  The final location and extent of the areas to be used shall be 
coordinated with the CO.  Other contractors and employees or agents of the 
Government may for all necessary purposes enter upon the premise used 
by the Contractor, providing the operations of other contractors do not interfere 
with the actual scheduled operations. 
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B. It shall be understood that the responsibility for protection and safekeeping
of Contractor's equipment and materials on or near the site will be
entirely that of the Contractor and that no claim shall be made against
the Government by reason of any act of trespassers.  It shall be
further understood that should any occasion arise necessitating access
by the Government to the sites occupied by these stored materials and
equipment, the Contractor owning or responsible for the stored materials or
equipment shall immediately remove. No materials or equipment may be
placed upon the property of the Government until the CO has agreed to the
location to be used for storage.

1.09 PROTECTION OF SITE 
A. Except as otherwise provided herein, the Contractor shall take all necessary

precautions and provide all material and equipment to protect, shore, brace,
support and maintain all public property in the proximity of the
construction work.  The Contractor shall remove from the site all unused
materials.

B. Contractor shall retain and protect all adjacent improvements not called for
removal on the Drawings. Restore damaged items to pre-construction
condition. The Contractor is responsible to protect from damage any
structures near the trench excavation. Unless otherwise noted, Contractor
shall retain and protect (at no additional cost) existing utility poles, culverts,
signs, water wells, trees, fences, irrigation ditches, landscaping, and other
facilities, features or improvements not specified for removal and outside of
the limit of construction. Damage to existing improvements shall be repaired
within 10 calendar days of the work in the immediate area. Temporary
restoration may be requested by the Government in critical situations.

C. All surfacing, landscaping, driveways, walks, buildings, utility poles and
boxes, guy wires, fences and other surface or subsurface structures
removed or damaged by construction operations, except for trees and
shrubs in the public right-of-way, shall be restored to their original condition
as determined and accepted by the CO. All replacements shall be made
with new materials. All fences may not be shown on the project drawings.

1.10 TEMPORARY FACILITIES 

A. The Contractor shall be responsible for supplying his own office, toilet and
storage facilities at the site.  The Contractor shall also be responsible for
providing potable water and water needed for construction and testing
purposes.  All expenses for connection of electrical service, telephone or
other temporary services shall be the responsibility of the Contractor.  The
Contractor shall remove all traces of these facilities prior to completion of
the project.
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1.11 SITE ACCESS 

A. The Contractor shall be responsible for determining the adequacy of all
roads and bridges used in moving equipment and materials to the
construction site.  The Contractor shall provide Traffic control when
excavation crosses, driveways or other transportation facilities, and shall
provide barriers to foot traffic at trenching locations.

1.12 SAFETY 

A.

PART 2 

PART 3 

The Contractor shall be solely responsible for all project personnel on 
the jobsite, government employees, and members of the public needing to 
travel through the jobsite. No acts or comments by the CO shall be 
interpreted as a transfer of responsibility for safety.

1. Contractor shall be responsible to fence off trenching and backfilling
activity to prevent accidental walking or falling into trench work zone
by the public or employees during the entire time the Trenches are
open.

2. Contractor is responsible to secure the site.

PRODUCTS (Not Used)
EXECUTION (Not Used)

END OF SECTION 01010 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 
A. Requirements for coordinating and sequencing the work under the

Contract, and requirements regarding existing site conditions.

B. Requirements for cutting and patching of new and existing work.

1.02 JOBSITE COORDINATION 
A. Coordination with Other Work: The project shall be coordinated with the

following work and activities:

1. Public and agency use of the Pierce Work Center Site.

2. Continuous operation and Pierce Work Center Site.

3. Contractor shall maintain traffic on Canal Street at all times. Proper
signage indicating construction in progress shall be provided by the
contractor at bunkhouse driveway entrance.

B. Government may perform additional work related to this project or
Government may let other direct contracts which may contain General
Requirements similar to these. Contractor shall afford the other
Contractors who are parties to such direct contracts, (or Government if they
are performing the additional work), reasonable opportunity for the
introduction and storage of materials and equipment and execution of work,
and shall properly coordinate his work with theirs.

C. If any part of Contractor’s work depends on proper execution or results from
the work of any such other Contractor (or Government), Contractor shall
inspect and promptly report to CO in writing any defect or deficiencies in
such work that renders it unsuitable for such proper execution or results.
His failure to so report shall constitute an acceptance of the other work as
fit and proper for the execution of his work except as to defects and
deficiencies that may appear in the other work after the execution of his
work.

D. Contractor shall do all cutting, fitting, and patching of his work that may be
required to make its several parts come together properly and fit it to receive
or be received by such other work. Contractor shall not endanger any work
of others by cutting, excavating, or otherwise altering their work and will only
cut or alter their work with the written consent of the CO and of the other
Contractors whose work will be affected.
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E. If the performance of additional work by other Contractors or Government
is not noted in the Contract Documents prior to the execution of the
Contract, written notice thereof shall be given to Contractor prior to starting
any such additional work. If Contractor believes that the performance of
such additional work by Government or others involved results in additional
expense or requires an extension of the contract time, Contractor may make
a claim therefore.

F. Contractor shall be responsible for all areas of the site and all
Subcontractors in performance of the work. He shall exert full control over
the actions of all employees and other persons with respect to the use and
preservation of property and existing facilities, except such controls as may
be specifically reserved to Government or others.

G. Contractor and all Subcontractors shall cooperate in the coordination of
their separate activities in a manner that will provide the least interference
with the Government’s operations and utility companies working in the area,
and in the interfacing and connection of the separate elements of the overall
project work. If any difficulty or dispute should arise in the accomplishment
of the above, the problem shall be brought immediately to the attention of
the Government. All Contractors working on this site are subject to this
requirement for cooperation, and all shall abide by the CO’s decision in
resolving project coordination problems without additional cost to the
Government.

H. The Contractor shall have a designated job superintendent on site at all
times during construction operations. The superintendent shall be capable
of project level decisions, manpower authorization and equipment
utilization.

1.03 SUBMITTALS 
A. Contractor shall submit the following information as applicable to

coordination activities:

1. Subsurface information and utilities, Contractor is responsible to
utilize the services of Dig line and protect subsurface improvements
as well as surface improvements.

2. Field Relocation: Clearly show proposed relocations of new or
existing facilities, or related work affected by the relocation, on a
clean copy of the Contract Drawings and submitted prior to
performing the relocation.
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3. Easements: Copy of the easements and other agreements obtained
from utilities as required to carry out the work. Note that this only
applies to easements executed by the Contractor.

4. Connecting Work: Proposed methods of connecting new work to
existing facilities, where not shown or specified.

5. Cutting and Patching:

a. Written notice requesting consent to perform cutting that may
affect structural safety or normal functioning of existing
utilities.

b. Recommendations indicating changed conditions, alternative
materials or methods, time when uncovered work may be
observed, and other information necessary to evaluate
substitutions when work conditions necessitate change of
materials or methods.

1.04 SITE CONDITIONS 

A. Information on Site Conditions:

1. General: Information obtained by the Government regarding site
conditions, topography, subsurface information, existing
construction of site facilities as applicable, and similar data is
included in the Contract Documents or will be available for inspection
at the office of the Government upon request. Such information is
offered as supplementary information only. The Government
assumes no responsibility for its accuracy or
completeness or for the Contractor’s interpretation of such
information.

2. Subsurface Information:

a. A subsurface investigation at the site has not been performed.
b. Irrigation lines were not located, but are shown based on

available information. Contractor is cautioned that irrigation
lines could be present in locations not shown.
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a. Existing Utilities:

1. Location:

a. Known utilities and facilities adjacent to or within the work area
are shown on the Drawings. The locations shown are taken
from existing records and the best information available from
existing utility plans; however, it is expected that there may be
some discrepancies and omissions in the locations and
quantities shown. Contractor's request for additional
compensation or Contract time resulting from encountering
utilities not shown will not be considered as this work is
considered incidental to the overall project work. The
Contractor is solely responsible for locating and avoiding
conflicts with all existing utilities.

b. Contractor shall verify locations of utilities and facilities shown
on the Drawings and to determine the presence of those not
shown. Immediate and adjacent areas where excavations are
to be made shall be thoroughly checked by visual examination
for indications of underground facilities and also checked with
electronic metal and pipe detection equipment. Where there
is reasonable cause to verify the presence or absence of an
underground facility, make exploratory excavations prior to
proceeding with major excavation in the area. Where
information on buried facilities is required to verify their nature,
shape, configuration, dimensions, materials, or other
properties, make exploratory excavations as required to
ensure avoidance of conflicts and as acceptable to the CO.

c. The Contractor is advised that there is a DigLine utility locate
number in use for utility location requests within the State of
Idaho for buried gas, electrical and telecommunication
lines.The DigLine number is 1-800-324-1585 or 811. Also
see the DigLine website at http://www.digline.com/.

d. Utilities located within the construction area or trenches shall
be protected in-place.  Any abandoned utility shall be
confirmed abandoned by the CO and removed from the
construction area by the Contractor.

e. Contractor shall be aware that irrigation lines may exist on
the proposed project property. Any repairs to existing
irrigation lines shall be considered incidental to the work and
is responsibility of the Contractor.
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2. Contractor’s Responsibilities:

a. Notify utility offices that are affected by
construction operations at least 48 hours in
advance. Under no circumstances expose any utility
without first obtaining permission from the appropriate
agency. Once permission has been granted, locate,
expose, and provide temporary support for the utilities.

b. Notify affected users, the CO, and emergency services
of planned service outages a minimum of 48 hours in
advance of planned outage. Provide details such as phone
number of superintendent, date and times for outage.

c. Protect all utility poles from damage. If interfering utility
poles will be encountered, notify the utility company at
least 48 hours in advance of construction operations
to permit necessary arrangements to protect or relocate
the poles.

d. Contractor shall be solely and directly responsible to
owner and operator of such properties for damage, injury,
expense, loss, inconvenience, delay, suits, actions, or
claims of any character brought because of injuries or
damage that may result from construction operations
under this Contract.

e. Neither Government nor its officers or agency shall
be responsible to Contractor for damages as a
result of Contractor’s failure to protect utilities
encountered in the work.

f. Maintain a legible log of all utility crossings showing type,
depth, date of crossing. Location referenced to project
stationing, and a notation if the utility was damaged, type of
repair, and who made the repair. The Contractor will work
with CO to maintain an accurate and complete log that will
become part of the as-constructed contract drawings.
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C. Interfering Structures:

1. Take necessary precautions to prevent damage to existing
structures whether on the surface, above ground or underground.

2. Protect existing structures from damage, whether or not they lie
within limits of easements obtained by the Government. Where
existing fences, gates, sheds, buildings or other structures must be
removed to properly carry out the work, or are damaged during work,
restore them to original condition and to the satisfaction of property
owner.

3. Contractor may remove and replace in equal or better than original
condition, small structures such as fences, or signposts that interfere
with Contractor’s operations. Contractor shall obtain permission from
the small structure owner prior to removal and replacement.

D. Monuments and Markers:

1. Preserve and protect survey monuments and markers throughout
construction. If damage occurs or removal becomes necessary,
notify CO.

2. Preserve private and public monuments that are found. If monument
must be removed, it shall be replaced at its original location using a
registered land surveyor. Notify CO when monuments are
encountered. If government monuments are encountered, reference
the monument for future replacement and provide 10-day advance
notification to CO who will notify the proper authority.

E. Connecting to Existing Facilities: Unless otherwise shown or specified,
determine methods of connecting new work to existing facilities, and obtain
CO’s review and acceptance of connections.

1. Determine location, elevation, nature, materials, dimensions, and
configurations of existing facilities where necessary for connecting
new work.

2. Inspect existing record drawings and shop drawings, conduct
exploratory excavations and field inspections, and conduct similar
activities as needed.
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F. Erosion and Dust Control On-Site:

1. The Contractor shall be responsible for reducing soil erosion and
dust due to wind or water to a level meeting federal, state, and local
regulations at the construction site. Control measures that may be
required include, but may not be necessarily limited to, the following:

a. Suspension of excavation during high wind or rain.

b. Minimization of land exposure in area and time.

c. Covering erodible areas as quickly as possible with gravel or
by compaction.

d. Stabilizing construction site soils.

e. Controlling dust during construction by use of water spray.

f. On-site burning of waste materials is not allowed.

1.05 PROJECT MEETING OR REPORTS 
A. Pre-construction Conference: A pre-construction conference will be

scheduled after the Notice of Award.

B. Progress Meetings & Progress Reports: A monthly progress report will be
submitted at a monthly meeting.  It will include an updated schedule by the
Contractor prior to the submission of the application for progress payment.
If the work falls behind the schedule, Contractor shall submit progress
reports at such internals as the CO may request. Follow up meeting
may be required. Each progress report shall include sufficient narrative
to describe current and anticipated delaying factors, their effect on the
construction schedule, and proposed corrective actions. Any work
reported complete, but which is not readily apparent to the CO must
be substantiated with satisfactory evidence.

C. Purpose of Meetings and Reports: The purpose of the meetings or reports
will be to review the progress of work, maintain coordination of efforts,
discuss changes in scheduling, and resolve other problems that may
develop. At a minimum, each meeting must be attended by the
Contractor’s project manager or field superintendent.
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1.06 SCHEDULING OF WORK 

A. Modifications to Existing Facilities:

1. Continuous operation of the existing sanitary sewer facilities is of
critical importance. Where existing facilities are to be modified during
the course of work, obtain CO’s and review and acceptance of
submittals for temporary shutdown and bypass pumping, demolition,
modification, corrections between new and existing work, and other
related work.

2. Connections to existing service or utilities, or other work that requires
the temporary shutdown of any existing operations of utilities shall
be planned in detail with appropriate scheduling of the work and
coordinated with the CO. The schedule for shutdown or restart shall
be given by written advance notice at least 15 days prior to the
scheduled work in order that the CO may witness the shutdown, tie-
in, and startup.

3. All materials and equipment, including emergency equipment,
necessary to expedite tie-ins shall be on hand prior to the shutdown
of existing services or utilities.

4. Unless otherwise specified or indicated, Contractor shall make all
necessary connections to existing facilities including manholes,
structures, pipelines, and utilities. In each case, Contractor shall
obtain permission from the CO or the owning utility prior to
undertaking connections. Contractors shall protect facilities against
deleterious substances and damage.

5. Connections to existing facilities that are in service shall be
thoroughly planned in advance, and all required equipment,
materials, and labor shall be on hand at the time of undertaking the
connections. All equipment, materials, and labor that the Contractor
plans to have available shall be coordinated with the CO in order to
ensure the work is done in the minimum amount of time.

B. Time of Work:
1. No work shall be done between 7:00 p.m. and 7:00 a.m., nor on

Saturdays, Sundays or legal holidays, without the written permission
of the CO. However, maintenance or emergency work during these
hours may be done without prior permission.

2. The CO will provide for periodic on site observation by a USFS
representative whenever pipe or other items of work are being buried
or otherwise concealed.
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PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION 
3.01 CUTTING AND PATCHING 

A. General:

1. Execute cutting (including excavating), fitting, or patching of work,
required to:

a. Make the several parts fit properly.

b. Uncover work to provide for installation of specified work.

c. Remove and replace defective work or work not conforming
to requirements of Contract Documents.

d. Install specified work in existing construction.

2. Perform the following upon written instruction of CO:

a. Uncover work to provide for CO’s observation of covered
work.

b. Remove work to provide for alteration of existing work.

3. Contractor shall not, without written consent of CO:

a. Cut or alter work of another Contractor.

b. Cut structural or reinforcing steel.

c. Endanger existing or new structures or facilities.

d. Shut down or disrupt existing operations.

4. Materials for replacement of work removed shall comply with
applicable sections of these Specifications for corresponding type
of work to be done.

5. Provide all tools and equipment required to accomplish cutting and
patching.
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B. Inspection and Preparation:

1. Inspect existing conditions of work, including elements subject to
movement or damage during cutting, patching, excavating, and
backfilling.

2. After uncovering work, inspect conditions affecting installation of new
products.

3. Prior to cutting, provide safety protection.

C. Procedures:

1. Execute fitting and adjustment of products to provide finished
installation to comply with specified tolerances and finishes.

2. Execute plant piping, general piping and fittings as specified in
Division 22 – PLUMBING.

3. Restore work that has been cut or removed; install new products and
provide completed work in accordance with specified requirements.

4. Restore structures and surfaces damaged that are to remain in the
completed work including piping, conduit, and other utilities.

5. Make restorations with new materials and appropriate methods as
specified for new work of similar nature; if not specified, use best
recommended practice of manufacturer or appropriate trade
association.

6. Restore damaged work so there is a secure and intimate bond or
fastening between new and old work. Finish restored surfaces
tosuch planes, shapes, and textures that no transition between
new and old work is evident in finished surfaces.

3.02 TELEPHONE AND/OR ELECTRICAL CROSSINGS 

A. It is the responsibility of the Contractor to review buried and overhead utility
conflicts that may affect the Work. All costs associated with the construction
and these utilities shall be the responsibility of the Contractor. All work near
buried telephone and/or electrical cables shall be coordinated with the utility
provider.  It is the Contractor’s responsibility to field review the magnitude
of any construction conflict (crossings or pole support) created by the
overhead utility conflicts. Contractor shall coordinate with the utility
companies to ensure pole relocations are completed so as not to
delay the Work.  Power poles that are exposed to trenching will be
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supported by the Contractor at the Contractor’s expense.  The utility 
company must accept the Contractor’s equipment and methods of 
stabilizing the power poles.  The utility company must be contacted a 
minimum of 48 hours prior to stabilizing a power pole.

END OF SECTION 01040 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. This section provides bid item descriptions and specifies the method of
measurement and basis of payment for work covered by the Contract
Documents.

1.02 GENERAL 

A. The bid price for each item of the Contract shall cover all work shown on
the Drawings and required by the specifications and other Contract
Documents. All costs in connection with the work, including furnishing all
materials, equipment, supplies and appurtenances; providing all required
construction support plants, equipment, and tools; and performing all
necessary labor and supervision to fully complete the work, shall be
included in the unit and/or lump sum prices bid in the Bid Form Schedule.
The amounts shown on the Bid Form Schedule shall be the contract price.

B. No item that is required by the Contract Documents for the proper and
successful completion of the work will be paid for outside of or in addition to
the prices submitted in the bid. All work not specifically set forth as a pay
item in the Bid Form shall be considered a subsidiary obligation of the
Contractor and all costs in connection therewith shall be included in the
prices bid.

1.03 ESTIMATED QUANTITIES 

A. All estimated quantities stipulated in the Bid Form or other Contract
Documents are approximate and are to be used (1) only as a basis for
estimating the probable cost of the work and (2) for the purpose of
comparing the bids submitted for the work.

B. The actual amount of work done and materials furnished under unit price
items may differ from the estimated quantities. The basis of payment for
work and materials will be the actual amount of work done and materials
furnished to the pay-lines defined in this section. The Contractor agrees that
he will make no claim for damages, anticipated profits, or otherwise on
account of any difference between the amount of work actually performed
and materials actually furnished and the estimated amounts herein except
as allowed in the Contract Conditions.

1.04 SURVEYS AND MEASUREMENTS 
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A. All quantity measurements shall be the responsibility of the Contractor and
will be checked by the CO. When considered necessary by CO, Contractor
shall demonstrate how quantity measurements were determined.

1.05 METHOD OF MEASUREMENT 

A. No measurement of lump sum bid items contained in this Contract will be
made.

B. Measurement of unit price items contained in the Contract will be made in
the field by the Contractor and will be verified by the CO.

1.06 BASIS OF PAYMENT 

A. The bid for the construction work in this Contract is a Actual Quantity bid
for all construction activities and materials required to complete the
work described in the Contract Documents. Payment for the items
shall include all labor, materials, equipment, and incidentals required
to complete the item. The work included in each item is more completely
described below.

B. Lump sum bid items will be paid on a periodic basis in an amount equal to
the percentage of the total work deemed complete by the CO.

Item Description 

101 Mobilization. Item includes moving equipment and other necessary work 
items to and from the project site.  Payment will be made at the lump sum 
contract unit price for this item.  Contractor may request payment for 
performance and payment bonds.  The amount of the premium, including 
coinsurance and reinsurance agreements, will be paid upon receipt of 
evidence of full payment to the surety.  When separate payment for boding 
cost is made, the bonding cost will be subtracted from the total contract 
amount for this pay item and the balance paid in accordance with the 
progress payment schedule outlined below: 

(a) When 5 percent or more of the original contract amount is earned from
other pay items, 50 percent of the amount for mobilization, or 5 percent
of the original contract amount, whichever is less, will be paid.

(b) When 10 percent or more of the original contract amount is earned from
other pay items, 100 percent of the amount for mobilization, or 10
percent of the original contract amount, whichever is less will be paid.

(c) Upon completion of all work on the project, any unpaid amount for
mobilization will be paid.

(d) Traffic Control for this project is primarily Signage and will be made
part of the mobilization bid item, it will all labor, equipment, and
materials necessary for the control of traffic during construction
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and for submittal of a Traffic Control Plan per Section 01570. This item 
includes furnish and install of all signs, barricades, cones, and 
other traffic control devices.

1. Item includes all labor, equipment and materials necessary for erosion
and sediment control per Section 01560.

102 Clearing and Grubbing. Payment will be made at the contract unit price per 
acre of area cleared and grubbed.  Item includes all labor, equipment, 
and materials necessary for brush, tree, stump, and root removal, 
stripping and stockpiling of topsoil, and other clearing necessary for 
replacement of the Sewer line and repair of crushed gravel roadway. 

103 Sewer Service 4". Payment will be made at the contract unit price per linear 
foot for installed and accepted 4-inch sewer service. Item includes all labor 
equipment and materials necessary to furnish and install 4-inch sewer 
service excavation, trench dewatering, soil stabilization, Type 1 pipe 
bedding material, backfill, compaction, pipe locating wire, marker tape and 
pipe joining and installation to up to 2 4" wye influent lines. Measurement 
will be made through appurtenances.  .  Trench boxes and sediment, 
moisture, and erosion control for this trench and the excavation is incidental 
to this item.

105 Landscaping.  Raking trench line and reseeding trenched area with a
 Kentucky blue grass or an approved lawn mix.   

104 Crushed Gravel Roadway. Payment will be at the contract unit price per 
square yard of crushed gravel, in-place. Item includes all labor, equipment, 
and materials necessary for subgrade preparation, sub base course 
preparation, finished grading, road surface, road widening, gravel 
placement, and compaction necessary to complete the work.  

106 Sewer Service 6". Payment will be made at the contract unit price 

per linear foot for installed and accepted 6-inch sewer service. Item 
includes all labor equipment and materials necessary to furnish and 
install 6-inch sewer service excavation, trench dewatering, soil 
stabilization, Type 1 pipe bedding material, backfill, compaction, pipe 
locating wire, marker tape and pipe joining and installation to up to 2 4"-6" 
wye influent lines. Measurement will be made through appurtenances.  
Trench boxes and sediment, moisture, and erosion control for this trench 
and the excavation is incidental to this item.

Optional
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106 Landscape Surface Restoration. Payment will be made at the lump sum 
contract price for all cleaning and surface restoration, including gravel 
surfacing, seeding, patching, as applicable, to restore the site to existing or 
better conditions after completion of construction as accepted by 
the Government. All Lawn areas will be reseeded with a Kentucky blue 
grass seed mix or an approved lawn mix.

Note: All cleanup, electricity, temporary access, construction water, restoration of 
surfaces beyond pay limits or restoration at areas outside the construction 
zone damaged by this construction and required to be restored, discharge 
and other permits not identified as a bid item, and any other items not shown 
as a pay item are considered subsidiary to the pay items shown and as such 
receive no direct payment.  

PART 2 

PART 3 

PRODUCTS (Not Used) 

EXECUTION (Not Used) 

END OF SECTION 01150 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Submittal procedures.

B. Construction progress
schedules.

C. Product data.

D. Functional Tests

1.02 RELATED SECTIONS 

A. Section 01400 - QUALITY CONTROL:  Manufacturers' field services and
reports.

B. Section 01700 - CONTRACT CLOSEOUT:  Contract closeout submittals.

1.03 SUBMITTAL PROCEDURES 

A. The Contractor shall submit to Government a submittal schedule with his
proposed submittal dates for all equipment and materials for which a
submittal is required.  The completed schedule shall be submitted to
Government by the Contractor within ten (10) working days after the date
of the Notice of Award.

B. Procedures and requirements for submittals are specified herein. CO
reserves the right to modify the procedures and requirements for
submittals, as necessary to accomplish the specific purpose of each
submittal.  Direct all inquiries to CO regarding the procedure, purpose, or
extent of any submittal.

C. Before submission of each submittal, determine and verify quantities,
dimensions, specified performance criteria, installation requirements,
materials, catalog numbers, and similar data with respect thereto; review
and coordinate each submittal with other submittals, requirements of the
work, and Contract Documents.

D. Review of first submittal and second resubmittal will be performed by
Government at no cost to the Contractor. Subsequent submittals will be
reviewed by Government; however, Government will document the work-
hours and other expenses required for such review(s) and the Contractor
shall reimburse
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1. SPECIFIC SUBMITTAL PROCEDURES

1. The Contractor shall submit an electronic submittal to
Government for their approval.

a. Provide general submittal information with each PDF
submittal, including project, subject, submittal number,
submittal date, supplier, and keywords.

b. Submittals shall be an electronic file in Adobe Acrobat
Portable Document File (PDF) format created directly to PDF
(preferred) or via scans of the hard copy.  Scans must be
legible.

c. Electronic files that contain more than 10 pages in PDF
format shall contain internal bookmarks linked from an index
page to major sections of the document.

d. PDF files shall be set up to print legibly at 8.5-inch by 11-
inch or 11-inch by 17-inch.  No other paper sizes will be
accepted.

e. New electronic files shall be submitted for each resubmittal,
i.e., resubmit entire submittal when individual pages or
portions thereof are modified.

2. Sequentially number the transmittal forms. Resubmittals to have original
number with an alphabetic suffix.

3. Provide space for Contractor and Government review stamps.

4. Revise and resubmit submittals as required, identify all changes made
since previous submittal.

5. Submittals will be acted upon by Government and transmitted to
Contractor not later than 20 regular working days after receipt by
Government. Shop drawings shall be submitted in sufficient time to allow
Government not less than 20 regular working days for examining the shop
drawings.

1.04 CONSTRUCTION PROGRESS SCHEDULES 

A. Submit initial progress schedule in duplicate within 15 days after date of
Government's Notice of Award for Government 's review.

B. Submit revised schedules with each Application for Payment, identifying
changes since previous version.
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A. Within 7 days after date of Government’s Notice of Award, submit
complete list of major products proposed for use, with name of
manufacturer, trade name, and model number of each product.

B. Should the Contractor elect to propose use of a substitute equipment or
material, which is not listed in the specification as an "equal" and cannot
be considered an equal because it does not meet the specifications,
Contractor must submit adequate documentation allowing Government to
determine the equivalency of the material.  Contractor shall pay
Government for costs incurred in reviewing the proposed substitution.

A. Where a certification of functional testing is specified for certain facilities
or equipment, Contractor (as applicable to the facilities or equipment
furnished) shall state in writing that:

1. Necessary hydraulic structures, piping systems, valves, and similar
facilities have been successfully tested.

2. Necessary equipment systems and subsystems have been
checked for proper installation, started, and successfully tested to
indicate they are operational.

3. Adjustments and calibrations have been made.
4. The systems and subsystems are capable of performing their

intended functions.
5. The facilities are ready for performance testing, or for startup and

intended operation, as applicable.

B. Performance Test Reports:  Prepare and submit performance test reports
where specified for equipment and systems.

PART 2 
PART 3 

PRODUCTS (Not Used)
EXECUTION (Not Used)

END OF SECTION 01300 

1.05 PRODUCT DATA 

1.06 Functional Test Certification
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PART 1 GENERAL 

1.01  SECTION INCLUDES 

A. Quality Assurance and Quality Control of installation.

B. References.

C. Testing and Special Inspections.

1.02  GENERAL 

A. Provide all testing and Special Inspections in accordance with the
Construction Documents.

B. Monitor quality control over suppliers, manufacturers, products, services,
site conditions, and workmanship, to produce work of specified quality.

C. Comply fully with manufacturers' instructions, including each step in
installation or construction sequence.

D. Should the manufacturers' instructions conflict with the Construction
Documents, request a clarification from the CO before proceeding.

E. Comply with all specified standards as a minimum quality for the work
except when more stringent tolerances, codes, or specified requirements
indicate higher standards or more precise workmanship.

F. Perform work by person qualified to produce workmanship of specified
quality.
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1.04  TESTING AND SPECIAL INSPECTIONS 

A. General:

1. Testing and inspections shall be provided as required by the
Drawings and Specifications. The following summarizes testing and
inspection requirements but any special provisions, individual
materials and equipment specifications, and the Drawings must be
consulted for complete and detailed testing and inspection
requirements.

B. Government Provided Testing and Special Inspections for Quality
Assurance:

1. The Contractor shall be responsible for coordinating with the CO
and scheduling the contractor's testing and Special Inspections to
ensure that inspections are completed as required by the
Drawings and Specifications.

2. Assure that Government and CO and the quality assurance
agency have access to all work areas at all times work is in
progress.

C. Contractor Provided Testing for Quality Control:

1. The Contractor shall notify the CO when the Work is ready for
quality control testing to allow CO’s representative to witness the
testing.

2. With the exception of the explicitly specified CO provided Special
Inspections and testing, the Contractor shall be responsible for and
pay for all testing required to control contractor production and
construction processes and as required by the Drawings and
Specifications.

3. All Contractor testing, except leakage testing and equipment
functional testing, shall be performed by an independent, certified
testing laboratory paid for by the Contractor and approved by the
Government and CO.

4. All test results shall be provided to the CO and the Contractor
shall provide written authorization to the testing laboratory to
release test results to the CO. A copy of this authorization
shall be submitted to the CO prior to construction startup.
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4. Unless otherwise stated in the Specifications, the Contractor shall 
select the quality control testing locations. The CO reserves the 
right to direct the Contractor as to when and where tests are 
taken (i.e. select concrete truck(s), areas of backfill for density, 
etc.). However, this does not relieve the Contractor from the 
requirement of giving reasonable notice that Work is ready for 
inspection.

5. The Contractor shall be responsible for all labor and materials 
associated with the filling, flushing, and hydrostatic and leakage 
testing of all pipelines, structures, tanks, and other appurtenances. 
Hydrostatic and leakage testing shall be conducted in the presence 
of the CO.

D. The CO reserves the right to conduct additional testing to assure
compliance with the specifications.

E. Testing conducted by the government shall not relieve the Contractor from
his obligation to perform the work in accordance with the Technical
Specifications.

F. All laboratory and material test results shall be submitted to the
Government for review and approval prior incorporation or covering of the
tested material or work.

G. Testing and Work results not meeting requirements or found to be
defective shall be re-tested, repaired, or replaced at the Contractor’s
expense.

PART 2 PRODUCTS (Not Used)

PART 3 EXECUTION 

3.01  MINIMUM CONTRACTOR PROVIDED TESTING REQUIREMENTS 
A. Testing provided by the Contractor shall include but not be limited to:

1. Materials and Compaction Testing for Earthwork for Structures:
As specified in Section 02220, EARTHWORK.

2. Materials and Compaction Testing for Trench Construction:  As
specified in Section 02221, TRENCH EXCAVATION AND
BACKFILL FOR PIPELINES AND APPURTENANT
STRUCTURES.

3. Leakage/Manhole Leakage, Deflection Testing, all new pipe and
sewer manholes as specified in 02730, SANITARY SEWER
COLLECTION SYSTEM.

END OF SECTION 01400 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Temporary utilities required during construction.

B. Temporary construction facilities, including access roads, field offices, and
storage facilities.

C. Requirements for security and protection of facilities and property.

D. Requirements for traffic regulation and access to the work.

1.02 RELATED WORK SPECIFIED UNDER OTHER SECTIONS 

A. See Section 01560, ENVIRONMENTAL QUALITY CONTROL for
temporary controls for protection of the environment during construction.

1.03 MOBILIZATION 

A. Staging Areas:

1. Area available for staging immediately at the project site may be
limited. Coordinate staging area with the Government prior to
mobilization.

B. Notify Government of obstructions not shown or not readily apparent by
visual inspection of the staging area. If such obstructions adversely affect
Contractor's operations, proper adjustment to Contract will be considered.
Do not remove obstructions without Government’s prior consent.

1.04 TEMPORARY UTILITIES 
A. Costs After Substantial Completion:  Upon acceptance of the work or a

portion of the work defined and certified as substantially complete by CO,
and Government commences full-time successful operation of the facility
or portion thereof, the Government will bear the cost for utilities used for
Government’s operation.
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B. Electric Power:

1. Electric power is available at or near the project site. Determine the 
type and amount available and make arrangements for obtaining 
temporary electric power service, during the Contract period, 
except as specifically provided for utilities used by the 
Government on portions of the work designated in writing 
by the CO as substantially complete.

C. Water for Contractor’s Use:

1. The Contractor shall provide an adequate supply of water of a 
quality suitable for all domestic and construction purposes.

2. The Contractor shall not make connection to, or draw water from 
any fire hydrant or pipeline without first obtaining permission of the 
authority having jurisdiction over the use of said fire hydrant or 
pipeline and from the agency owning the affected water system. 
For each such connection made, the Contractor shall first attach to 
the fire hydrant or pipeline a back flow prevention valve.

3. The site shall be graded to drain. Excavations shall be maintained 
free of water. Provide, maintain, and operate groundwater pumping 
equipment. Contractor shall make provisions for disposal of 
groundwater compatible with adjacent property owners and federal, 
state and local agencies.

4. Before final acceptance of the work on the project, all temporary 
connections and piping installed by the Contractor shall be entirely 
removed and all affected improvements shall be restored to their 
original condition, or better, to the satisfaction of the CO and to the 
agency owning the affected utility.

5. Fire Protection: All parts of the work shall be adequately protected 
against damage by fire. Contractor shall not block access to fire 
hydrants and shall coordinate with the local fire department during 
road closures. A responsible person shall be designated and 
instructed in the operation of such fire apparatus so as to prevent or 
minimize the hazard of fire. The Contractor’s fire protection program 
shall conform to the requirements of Subpart F of the OSHA 
Standards for Construction.
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D. Sewage:

1. Provide and maintain sanitary facilities for Contractor’s employees
and subcontractors’ employees that comply with regulations of local
and state health departments. Provide chemical toilets of suitable
types and maintain them in a sanitary condition at all times,
conforming to code requirements and acceptable to the health
authorities. They shall be watertight construction so that no
contamination of the area can result from their use. Make
arrangements for frequent emptying of toilets. Upon completion of
the work, remove toilets and restore area to original condition.
Location of portable toilets shall be approved by Government and
adjacent property owners prior to placement.

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION 

3.01 TEMPORARY CONSTRUCTION 

A. Access Roads and Parking:

1. Use area designated as staging area on Drawings or other area as
designated by the Government for parking of Contractor's
employees’ vehicles.

B. Fencing and Barricades:

1. Security Fence: If considered necessary by Contractor, erect a
temporary security fence with gates and locks around the
construction storage site, located and as approved by Government.

2. Barricades: Provide barricades as necessary to prevent
unauthorized entry to construction areas, both inside and outside of
fenced areas. Also provide barricades to protect existing facilities
and adjacent properties from potential damage. Locate barriers to
enable access by facility operators and property owners.
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3.02 SAFETY AND PROTECTION 

A. Examination of Existing Facilities:

1. After the Contract is awarded, but before the commencement of
work, at the Contractor's request, Contractor and CO shall make a
thorough examination of all existing buildings, structures, and other
facilities in the vicinity of the work and for which permission for
entry has been granted, as applicable, which might be damaged by
construction operations.

2. Records in triplicate of all observations shall be prepared by the
Contractor and each copy of every document shall be signed by the
authorized representative of the Government and of the Contractor.

3. Photographs, as requested by the Government, shall be made by
the Contractor and signed in the manner specified above. One
signed copy of every document and photograph will be kept on file
in the office of the CO.

4. These records and photographs are intended for use as
indisputable evidence in ascertaining whether and to what extent
damage occurred as a result of the Contractor's operations, and are
for the protection of the adjacent property owners, the Contractor,
and the Government.

B. Safety Requirements:

1. Contractor shall do whatever work is necessary for safety and be
solely and completely responsible for conditions of the jobsite,
including safety of all persons (including employees) and property
during the Contract period. This requirement shall apply
continuously and not be limited to normal working hours.

2. Safety provisions shall conform to Federal and State Departments
of Labor Occupational Safety and Health Act (OSHA), and other
applicable federal state, county, and local laws, ordinances, codes,
requirements set forth herein, and regulations that may be specified
in other parts of these Construction Documents. Where these are in
conflict, the more stringent requirement shall be followed.
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Contractor shall become thoroughly familiar with governing safety 
provisions and shall comply with the obligations set forth therein. 

3. Contractor shall develop and maintain for the duration of the
Contract, a safety program that will effectively incorporate and
implement required safety provisions. Contractor shall appoint a
qualified employee who is authorized to enforce compliance with
the safety program.

4. Contractor shall do all work necessary to protect the general public
from hazards, including, but not limited to, surface irregularities or
un-ramped grade changes in pedestrian sidewalk or walkway, and
trenches or excavations in roadways and alleys.

5. Barricades, lanterns, and proper signs shall be furnished in
sufficient amount to safeguard the public and the work.

6. As part of safety program, Contractor shall maintain at its office or
other well-known place at the jobsite, safety equipment applicable
to the work as prescribed by the governing safety authorities, and
articles necessary for giving first-aid to the injured. Establish
procedures for the immediate removal to a hospital or a doctor's
care of any person who may be injured on the jobsite.

7. Construct and maintain satisfactory and substantial temporary
fencing, solid fencing, railing, barricades or steel plates, as
applicable, at all openings, obstructions, or other hazards in
highways, roads, streets, alleys, sidewalks, floors, roofs, and
walkways. Such barriers shall have adequate warning lights as
necessary or required for safety.

8. If death or serious injuries or damages are caused, the accident
shall be reported immediately by telephone or messenger to the
Government. In addition, Contractor shall promptly report in writing
all accidents whatsoever arising out of, or in connection with, the
performance of the work whether on or adjacent to the site, giving
full details and statements of witnesses.

9. If claim is made by anyone against Contractor or any subcontractor
on account of accident, Contractor shall promptly report the facts in
writing, giving full details of the claim.

10. Any Employee entering manholes must be trained in the hazards
associated with Confined Space Entry. All personnel (including
subcontractors) entering a confined space must be certified for
Confined Space Entry.
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C. Traffic Safety and Access:

1. Comply with rules and regulations of the federal, state and county
authorities regarding closing or restricting the use of public streets,
roads, alleys, or highways. No public or private road shall be
closed, except by written permission of the proper authority. Assure
the least possible obstruction to traffic and normal commercial
pursuits. The Manual on Uniform Traffic Control Devices (MUTCD)
requirements shall be followed by the Contractor for use of
barricades, signs, and similar items when detours, road closures, or
obstructions are necessary.

CI. Protection of Work and Property:

1. General:

a. Contractor shall employ such means and methods
necessary to adequately protect public property and property
of the Government against damage. In the event of damage
to such property, immediately restore the property to a
condition equal to its original condition and to the satisfaction
of the CO, and bear all costs therefore.

b. Protect stored materials and other items located
adjacent to the proposed work. Notify property owners
affected by the construction at least 48 hours in
advance of beginning of construction in different areas.

2. Finished Construction:

a. Contractor shall assume the responsibility for protection of
finished construction and shall repair and restore any and all
damage to finished work to its original or better condition.

b. At such time temporary facilities and utilities are no longer
required for the work, notify CO of intent and schedule for
their removal. Remove temporary facilities and utilities from
the site as Contractor's property and leave the site in such
condition as specified, as shown on the Drawings or as
directed by the Government.

c. In unfinished areas, leave the site evenly graded, seeded, or
planted as necessary, in a condition that will restore original
drainage, and with an appearance equal to or better than
original.
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3.03 GENERAL CLEANING DURING CONSTRUCTION 

A. During execution of work, clean site and public properties and dispose of
waste materials, debris, and rubbish to assure that buildings, grounds,
roads, and public properties are maintained free from accumulations of
waste materials. See Section 01560, ENVIRONMENTAL QUALITY
CONTROL, for waste material disposal requirements.

B. Provide approved containers for collection and disposal of waste material,
debris, and rubbish.

C. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign
materials from exposed and partially exposed surfaces.

D. Repair, patch, and touch up marred surfaces to specified finish and to
match adjacent surfaces.

E. Handle materials in a controlled manner with as few handlings as possible;
do not drop or throw materials from heights.

F. Use only cleaning materials recommended by manufacturer of surfaces to
be cleaned. Use cleaning materials only on surfaces recommended by
cleaning material manufacturer.

END OF SECTION 01500 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. The work shall consist of installing measures or performing work to control
and protect the environmental quality of the project site and to minimize
the pollution of the water and air during the construction operations in
accordance with these specifications.

1.02 RELATED WORK SPECIFIED UNDER OTHER SECTIONS 

A. Section 01400 - QUALITY CONTROL.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.01 GENERAL PROVISIONS 

A. The Contractor in executing the work shall maintain affected areas within
and outside project boundaries free from environmental pollution that
would be in violation of federal, state, or local regulations.

B. Do not impair operation of existing systems. Prevent construction material,
pavement, concrete, earth, volatile and corrosive wastes and other debris
from entering all wastewater pump stations, treatment processes, or other
structures. Maintain original site drainage wherever possible.

C. Permits and authorizations from federal, state, and local agencies are
addressed herein. The Contractor shall abide by the provisions of all
applicable permits and authorizations.

3.02 EROSION AND SEDIMENT CONTROL MEASURES AND WORKS 

A. The erosion and sediment control work and measures shall include but not
be limited to the following and as shown on the Contract Documents.

1. The Contractor shall submit a written erosion control plan to the
Government 15 days prior to start of construction. The plan shall
address, but not be limited to, erosion from stormwater runoff, dust
abatement, etc.

B. Control of Earthwork Activities:

1. The excavation and moving of soil materials shall be scheduled so
that the smallest possible areas will be unprotected from erosion for
the shortest time practical.
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2. Excavated materials or other construction material shall not be
stockpiled or deposited near or on stream banks, lake shorelines,
or other watercourse perimeters where they can be washed away
by high water or storm runoff or can in any way encroach upon
actual watercourses itself.

3. All earthwork operations on shore shall be carried out in such a
manner that sediment runoff and soil erosion to the water are
controlled.

4. Sediment Basins: Sediment basins shall be used to settle and filter
out sediment from eroding areas, and to protect properties and
streams below the construction areas.

5. Temporary and permanent slope breakers and sediment barriers
(e.g. soil berms or staked bales of hay) will be installed to reduce
water erosion on slopes greater than five percent.

C. Vegetation Conservation:  Except where clearing is required for the
permanent works, approved construction roads, or excavation operations,
all trees, native shrubbery, and vegetation shall be preserved and shall be
protected from damage by the construction operations and equipment.
The Contractor shall move equipment on access routes within the right-of
way in a manner which will prevent damage to lawns, crops, range land,
or property.

3.03 WATER POLLUTION CONTROL 

A. The Contractor's construction activities shall be performed by methods
that will prevent the entrance, or accidental spillage, of solid matter,
contaminants, debris, and other objectionable pollutants and wastes into
sewers, streams, flowing or dry watercourses, lakes, and underground
water sources. Such pollutants and wastes shall include, but are not
restricted to, refuse, garbage, cement concrete, sanitary waste, industrial
waste, radioactive substances, oil and other petroleum products,
aggregate processing tailings, mineral salts, and thermal pollution.
Servicing and refueling of construction equipment shall be restricted to
areas more than 250 feet away from a water body.

B. Compliance with Applicable Laws and Regulations:

1. The Contractor shall comply with all applicable Federal, State and
local laws, orders, and regulations concerning the control and
abatement of water pollution.
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C. Other Provisions:

1. All construction debris shall be disposed of on land in such a
manner that it cannot enter a waterway or wetland.

2. Equipment for handling and conveying materials during
construction shall be operated to prevent dumping or spilling the
materials into the water except as approved herein.

3. During construction and subsequent operation of this facility, no
petroleum products, chemicals, or other deleterious materials shall
be allowed to enter or be disposed of in such a manner so that they
could enter the water and precautions shall be taken to prevent
entry of these materials into the water or any sewers.

D. Groundwater Considerations:

1. Contractor is advised that groundwater could be present in the
project site. Seasonal fluctuations in groundwater levels are to be
anticipated. Contractor is responsible for providing dewatering
equipment and methods for work. Groundwater shall be removed
from open trench areas or other excavation to satisfactorily prevent
the rising of water into the new or existing piping or facilities that
may be exposed during Work.

2. All costs of dewatering, including testing, and all related work of
cleanup, restoration, etc. shall be considered incidental to the work.

3. Contractor shall accomplish any dewatering in a manner
acceptable to the State of Idaho.

4. Contractor is also advised that if construction dewatering is
required and dewatering flow will be discharged to surface water,
the contractor may be required to obtain a Short Term Activity
Exemption from the Idaho Department of Environmental Quality.
Contact IDEQ for details: Sujata Connell, Surface Water Quality
Manager, sujata.connell@deq.idaho.gov, (208) 799-4370.

E. Soil Considerations:

1. Contractor shall be responsible for stabilizing all excavated areas
before backfilling.  Any excavated material which is unsuitable for

mailto:sujata.connell@deq.idaho.gov
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backfill due to moisture content (either excessively wet or dry) shall 
be conditioned in a manner acceptable to the CO to render it 
suitable for backfill.  If Contractor chooses not to condition the 
unsuitable materials, then this material shall be wasted at a site 
meeting all County, State, and Federal Regulations and replaced 
with acceptable material of proper moisture content.  Contractor 
shall be responsible for selection of a proper disposal site.  Either 
the soil conditioning work method, or the soil replacement work 
method, whichever is chosen by Contractor, shall be done as 
incidental to the Work. 

3.05 CHEMICAL POLLUTION 
A. The Contractor shall provide tanks or barrels to be used to dispose of

chemical pollutants produced as a by-product of the project Work such as
drained lubricating or transmission oils, greases, soaps, asphalt, etc. At
the completion of the construction work, storage tanks or barrels shall be
removed from the site and properly disposed of.

B. The term pesticide as used in these Specifications shall include all
herbicides, insecticides, fungicides, and rodenticides. Should the
Contractor find it necessary to use pesticides in the areas of Work under
this contract, he shall submit his plan for such use to the Government for
written approval. The Contractor shall not proceed prior to approval by the
Government.

C. Pesticides used shall only be those registered with the Environmental
Protection Agency in compliance with the Federal Environmental Pesticide
Control Act of 1972 and other Federal pesticide acts. Pesticides names on
the Department of the Interior's "Prohibited List" shall not be used.

3.06 AIR POLLUTION 

A. The Contractor shall comply with applicable Federal, State, and local 
regulations concerning the prevention and control of air pollution. Burning 
is not permitted at the project site. 

B. Fire prevention measures shall be taken to prevent the start or the 
spreading of fires resulting from the project Work.

C. In the conduct of construction activities and operation of equipment, the 
Contractor shall utilize such practicable methods and devices as are 
reasonably available to control, prevent, and otherwise minimize 
atmospheric emissions or discharges of air contaminates.
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3.07 DUST ABATEMENT 

A. All public access or haul roads used during construction of the project
shall be sprinkled with water as required to fully suppress dust. The
Contractor shall prevent dust which has originated from his operation from
damaging lawns, crops, cultivated fields, rangeland, trees, businesses,
and dwellings, or causing a nuisance. The Contractor shall be held liable
for any damage resulting from dust originating from his operations under
these Contract Documents.

3.08 NOISE POLLUTION 

A. The Contractor shall comply with applicable Federal, State, and local laws,
orders, and regulations concerning the prevention, control, and abatement
of excessive noise.

3.10 WASTE MATERIAL DISPOSAL 
A. Excess excavated material not required or suitable for backfill, concrete,

sewer mains, and other waste material, must be disposed of in licensed
landfills or at other sites for which local, county, or state approval is obtained. 

3.09 FIRE PROTECTION 

A. Muffler systems on construction equipment shall have spark arresters to
reduce risk of fire. The Contractor shall maintain fire extinguishers and
other firefighting equipment to quickly respond in the event of a fire.

B. Maintain areas covered by the Contract and affected public properties free 
from accumulations of waste, debris, and rubbish caused by construction 
operations. Remove excavated materials from the site, or stockpile where 
shown or directed by CO.

C. Cleaning and disposal shall comply with local ordinances and pollution 
control laws. Do not burn or bury rubbish or waste materials on the project 
site. Do not dispose of volatile wastes such as mineral spirits, oil, 
chemicals, or paint thinner on-site or in storm or sanitary drains. Disposal 
of wastes into streams or waterways is prohibited. Provide acceptable 
containers for collection and disposal of waste materials, debris, and 
rubbish.

D. Waste materials including, but not restricted to, refuse garbage, sanitary 
wastes, industrial wastes, and oil and other petroleum products, shall be 
disposed of by the Contractor. Materials must be disposed of by 
acceptable means such as an accepted solid waste facility.  Any fees or 
charges required to be paid for disposal of materials shall be paid by the 
Contractor.

E. Disposal of construction debris shall meet the requirements of the State of 
Idaho.
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B. Contractor may make his own arrangements for disposal subject
to submission of proof that the owner(s) of the proposed site(s) has a
valid fill permit issued by the appropriate governmental agency.

C. Maintain areas covered by the Contract and affected public properties
free from accumulations of waste, debris, and rubbish caused by
construction operations. Remove excavated materials from the site, or
stockpile where shown or directed by CO.

D. Cleaning and disposal shall comply with local ordinances and
pollution control laws. Do not burn or bury rubbish or waste materials on
the project site. Do not dispose of volatile wastes such as mineral
spirits, oil, chemicals, or paint thinner on-site or in storm or sanitary
drains. Disposal of wastes into streams or waterways is prohibited.
Provide acceptable containers for collection and disposal of waste
materials, debris, and rubbish.

E. Waste materials including, but not restricted to, refuse garbage,
sanitary wastes, industrial wastes, and oil and other petroleum
products, shall be disposed of by the Contractor. Materials must
be disposed of by acceptable means such as an accepted solid
waste facility. It shall be the responsibility of the Contractor to make
any necessary arrangements pertinent to the locations and
regulations of such disposal. Any fees or charges required to be paid
for disposal of materials shall be paid by the Contractor.

F. Disposal of construction debris shall meet the requirements of the State
of Idaho.

3.12 OSHA REGULATIONS 

A. General: Contractor will be required to comply with the Amendment to the
Occupational Safety and Health Administration Construction Standards for
Excavations, 29 CFR Part 1926, Subpart P printed Tuesday October 31,
1989 and effective January 2, 1990. Any conflicting information between
the OSHA document and these Contract Documents shall be revised so
that the OSHA document requirements supersede and take precedence
over all other conflicting information.

3.11 NOXIOUS WEEDS 
A. During construction, the Contractor shall take steps to prevent the spread

of noxious weeds. The Contractor shall arrive at the construction site with
clear, weed-free equipment.

B. Noxious weeds shall be controlled within the areas disturbed by the
Contractor in performance of the work. Control may include pulling and
disposal of weeds present after surface restoration.
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B. Any conflicting information between the OSHA document and these
Contract Documents shall be revised so that the OSHA document
requirements supersede and take precedence over all other conflicting
information. Contractor shall be required to obtain copies of the OSHA
document and to complete review of the same to avoid misinterpretation
of their regulations.

C. Trench Shoring

1. Type 1 TRENCH EXCAVATION. Excavation performed as Type 1
need not have protective support. The sides of all trenches shall be
sloped back according to the soil type and in accordance with other
criteria as defined in OSHA STANDARDS, 29 CFR, PART 1926,
SUBPART P. Contractor shall solely be responsible for
determination of soil type and full compliance.

2. TYPE 2 TRENCH EXCAVATION. Excavation performed as Type 2
shall provide a support system, shielded system or other system, if
required, which adequately protects employees against cave-in and
which is designed in accordance with OSHA STANDARDS as
defined in 29 CFR, PART 1926, SUBPART P.

Note: OSHA regulations require that all trenches which are deeper
than 20 ft. are to have the side slopes and/or the protective
systems designed by a registered professional engineer.

D. Hazardous Atmospheres:  Contractor shall prevent employee exposure to
potentially harmful levels of atmospheric contaminants and assure
acceptable atmospheric conditions by complying with the requirements of
29 CFR, Part 1926, Subpart P. Monitoring equipment shall be supplied as
a requirement of this project.

3.13 CONTAMINATED MATERIALS 

A. General:  If contaminants are encountered, Contractor shall provide notice
to Government and the Idaho Department of Environmental Quality
(IDEQ).

B. Procedures at Petroleum Contaminated Soils/Groundwater Site:
Contaminated soil material shall be separated during the excavation
process from non-contaminated material and then be removed and
disposed of in accordance with Federal, State, and Local laws and
regulations.  Documentation of the disposal at certified receiving
facilities shall be provided to Government.  Measures shall be
taken to address the following requirements:
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1. Contractor shall comply with all applicable OSHA regulations to
protect the health and safety of their employees from known or
suspected hazards in the Work environment. For a Contractor
working near any discovered contaminated areas during the
process of Work, Contractor shall be required to demonstrate
employee training similar to the requirements of 29 CRF
1910.120(e)(3) for "routine and non-routine site employees" on a
hazardous waste site. Contractor shall be required to properly
secure the site to protect and prevent exposure of the general
public to the contaminated materials.

2. The pipe zone and bedding zone shall be sealed at each end of the
determined petroleum contaminated material zone with impervious
soil/bentonite trench plugs to prevent migration of the contaminant
from the area.

3. The pipe materials shall be stored, handled, and installed to
prevent contact with any contaminants and to prevent migration of
the contaminants from the area. The CO may revise the pipe,
gaskets, and other materials as necessary to protect Work from the
contaminants. Contractor shall be compensated for the increased
material and labor costs associated with these pipe modifications.

4. If temporary site storage of the petroleum contaminated material is
required the material shall be secured from access by all
unauthorized parties. The material shall be covered and provisions
taken to prevent migration of the contaminants from the source
material by rainstorms or other events. The material shall be placed
either on an impervious liner material, or on the asphalt street
surface. The material shall not be mixed with non-contaminated
materials.

5. All petroleum contaminated soils shall be removed from the site as
directed by the CO.  The materials shall not be placed back in the
trench to be used as backfill.

C. Procedures at Other Contaminated Soil Sites:  When contaminants other
than petroleum products are encountered during the project (such as
hazardous substances or wastes), the situation will be addressed by
Government at the time of discovery.

D. Dewatering Activities:

For areas where it is determined that Work will be in contaminated
groundwater (containing hazardous materials), the dewatering procedure
and progress of Work shall be addressed by Government at the time of
discovery.
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3.16 THREATENED, ENDANGERED, CANDIDATE, AND SENSITIVE SPECIES AND    
HABITATS 

A. The Contractor agrees that, should he or any of his employees in the
performance of this contract, discover evidence of possible threatened,
endangered, candidate, and sensitive species and habitats, he will cease
work and notify Government immediately, giving the location and nature of
the finding. The Government may issue stop-work orders if construction
encounters threatened, endangered, candidate, and sensitive species and
habitats. Construction will continue only after consultation with the
Montana Department of Fish, Wildlife and Parks.

END OF SECTION 01560 
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PART 1: GENERAL 

1.01 DESCRIPTION 

A. This work is the furnishing of labor, and equipment for installing,
maintaining and operating traffic control devices to insure the safety
of the general public and project personnel.

1.02 DEFINITIONS 
A. Long Term Restriction: A traffic restriction or lane closure that is in

effect during construction without regard to time restrictions
specified.

B. Short Term Restriction. A traffic restriction or lane closure that is in
effect only during the Contractor’s work hours, and is consistent with
time restriction specified.

1.03 REQUIREMENTS 

A. Perform work under this section meeting Manual of Uniform Traffic
Control Services (MUTCD), ITD 2017 Standard Specifications, and
contract requirements.

1.04 SUBMITTALS 

A. Coordinate all construction activities to reduce traffic conflicts at the
work site, off-site events or other construction projects.

B. Furnish the CO, for Government review, a copy of the approved
construction traffic control plan at least one week before
construction begins.

C. Maintain traffic on in-place, temporary or permanent roadway, or a
combination of these.

D. Provide and maintain proper signing, and warning devices in order
to:

i. Restrict traffic on a roadway.
ii. Protect Work, workers, and motorists.



1.07 TRAFFIC CONTROL PLAN 

A. Submit an overall Traffic Control Plan for approval 5 days prior to
initiating any construction.

B. Acceptance: Each Traffic Control Plan is subject to acceptance,
rejection or suggested revision by CO.

C. Revisions: Revisions to Traffic Control Plan are subject to approval
of CO.

D. No construction operations may begin without complete approval of
the Plan.

PART 2:  PRODUCT 

2.01  TRAFFIC CONTROL DEVICES 

A. Assure all signs and barricades are reflectorized. Assure all night
time traffic control devices meet MUTCD lighting requirements.

B. Use traffic control devices meeting the "Manual of Uniform Traffic
Control Devices" and the "Traffic Control Devices Handbook"
requirements, available from the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20492.

C. Assure all traffic control devices are clean, legible, reflective for
night-time use, and operable.

SECTION 01570 
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CONSTRUCTION 

     TRAFFIC CONTROL 

3.02  NONCOMPLIANCE 

A. Remove, repair or replace any traffic control device not providing its
intended function.

B. Do not begin work until all required traffic control devices are placed.

C. The Government will periodically inspect the traffic control and
inform the Contractor of any deficiencies.

D. Contractor failure to correct any deficiency in the traffic control within
4 hours of notification is cause to deduct monies from the contract
payment on the next progress payment.

E. The CO may direct correcting traffic control deficiencies
immediately.
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3.04 TRAFFIC PROTECTION 
A. Do not deposit, store materials, or park equipment on or adjacent to

any roadway open to traffic that will interfere with safe flow of traffic. 

B. Provide traffic barriers for any obstruction placed within “clear zone”
as defined by AASHTO Guide for Selecting Locations and Designing Traffic 
Barriers. 

C. Keep roadways that are open to traffic free from earth materials and
debris.

D. During construction, provide devices to protect traffic and
pedestrian from drop-offs, opening, falling objects, splatter or other
hazards.
1. Open excavations/drop-offs adjacent to traveled roadway:

a. Schedule operations so as to minimize traffic exposure to
uneven lanes, milled edges, and edge drop-offs.

b. Sign and delineate any drop-off less than 4 inches

E. Pedestrian Access and Traffic:
1. Provide continuous access to all adjacent residences

and buildings.
2. Provide temporary walk where in-place sidewalk is removed.
3. When access to business entrances is prohibited,

coordinate with business owners to provide protection and
direction for alternate entrances.

END OF SECTION 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 
A. Requirements and procedures for work necessary for shipment, handling,

storage, and protection of material and equipment products.

1.02 PREPARATION FOR SHIPMENT 
A. Package or crate products to provide protection from damage during

shipping, handling, and storage.

1. Mark or tag the outside of each package or crate to indicate its
purchase order number, bill of lading number, contents by name,
name of project and Contractor, equipment number, and
approximate weight.

B. Mark special tools to identify the associated products by name,
equipment, and part number.  Package tools for protection against
damage from the elements during shipping, handling, and storage.  Ship
in boxes or containers marked to indicate the contents and as stated
above.  Deliver special tools before the associated equipment is
scheduled for the initial test run.

C. Contractor shall request a minimum 7-day advance notice of shipment
from Manufacturers.

D. Where specified for specific product, factory test results shall be reviewed
and accepted before such product is shipped.

1.03 RECEIVING, INSPECTION, AND UNLOADING 

A. Contractor shall record the receipt of products at the jobsite.

B. Upon receipt of products at the jobsite, Contractor shall inspect for
completeness and evidence of damage during shipment.

1. Government’s and Manufacturer's representative may be present
for inspection.

2. Should there appear to be damage, notify the CO immediately and
inform the Manufacturers and the transportation company.

3. Expedite replacement of damaged, incomplete, or lost items.

C. After completion of inspection, unload products in accordance with
Manufacturer's instructions for unloading, or as specified.  Do not unload
damaged or incomplete products to be returned to Manufacturer for
replacement, except as necessary to expedite return shipment.
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PRODUCTS (Not Used)
EXECUTION (Not Used)

1.04 HANDLING, STORAGE, AND MAINTENANCE 

A. Handle products in accordance with the Manufacturer's written
recommendations, and in a manner to prevent damage.

PART 2 

PART 3 

END OF SECTION 01600 
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PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Damage to Existing Structures

B. Closeout Procedures.

C. Final Cleaning.

D. Project Record Documents.

E. Final Inspection.

1.03 CLOSEOUT PROCEDURES 

A. The Contractor shall submit written certification that the Contract
Documents have been reviewed, the work has been inspected, and that the
work is complete in accordance with the Contract Documents and is ready
for the CO's final inspection.

B. The Contractor shall submit the final Application for Payment identifying the
total adjusted Contract Sum, previous payments, and the sum remaining
due, with the following information.

1.02 DAMAGE TO EXISTING STRUCTURES 

A. Prior to final acceptance by the CO, the Contractor shall repair or otherwise
return to original condition any parts of the existing facilities which have
been damaged during construction.

1. Measured horizontal and vertical locations of any underground
utilities and appurtenances, referenced to permanent surface
improvements.

2. Measured depths of foundations in relation to project datum.

3. Field changes of dimension and details.

4. Details not on the original Contract Drawings.

5. Measured locations of internal utilities and appurtenances concealed
in construction, referenced to visible and accessible features of the
work.

D. The Contractor shall submit the required documents to CO with claim for
Final Application for Payment.
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B. The Contractor shall execute final cleaning prior to the final inspection
according to the following provisions:

1. Should Contractor not remove rubbish or debris or not clean the
facilities and site as specified above, the CO reserves the right to
have final cleaning done at the sole expense of the Contractor.

C. The Contractor shall also provide for the following:

1. Repair, patch, and touch up marred surfaces to specified finish, and
match adjacent surfaces.

2. Remove grease, dust, dirt, stains, labels, fingerprints, and other
foreign material from exposed interior and exterior finished surfaces.

D. Government will assume responsibility for cleaning as of the date of
substantial completion.

1.04 FINAL CLEANING 

A. The Contractor shall keep the premises free of the accumulation of surplus
materials and rubbish resulting from his construction operations and the
operations of his subcontractors.  The Contractor shall remove all waste
and surplus materials, rubbish, and construction facilities from the site.

C. The Contractor or project supervisor shall be at the job-site during the final
inspection.

D. The CO will present to the Contractor, after the final inspection, a list of any
items not meeting contract requirements.  This list will be confirmed in
writing by the CO and all items on it must be made acceptable before final
payment will be made.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION 01700 
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1.08 FINAL INSPECTION 

A. The Contractor shall request a final inspection in writing prior to the
anticipated date of completion.

B. Work will not be considered ready for final inspection until it has been
completed and the Contractor has certified that all items are properly
operating and tested in strict compliance with the Contract Documents.
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PART 3 EXECUTION 

3.01 SAFETY REQUIREMENTS 
A. All work shall be done in conformance with the rules and regulations

pertaining to safety established by federal, state, and local authorities, and
as specified elsewhere in these Specifications.

3.02 UTILITIES 

A. The Contractor shall be responsible for having the appropriate utility or
Government turn off services as required before demolition is started.

B. Where electrical, natural gas, telephone, or any other private utility lines
are exposed by demolition excavation, Contractor shall be solely
responsible for notifying Government of these private utilities that their
service line has been exposed and allow sufficient time for the utility to
plug and abandon their service line. Private utility companies shall be
notified a minimum of 14 days in advance of work.

3.03 DEMOLITION 
A. The Drawings are based on the best available information, but the

structures may differ. The Contractor shall be responsible for determining
the work required by inspecting the site as specified in Section 01040,
COORDINATION AND SITE CONDITIONS.

PART 1 GENERAL 

1.01 WORK INCLUDED 
A. This section covers the labor and materials necessary for the work

associated with the demolition of buildings, structures, equipment, piping,
and appurtenances, as shown on the Drawings and specified herein.

1.02 GENERAL 

A. All demolition work must be scheduled with the CO a minimum of 14 days
before such work is to begin.

1.03 RELATED WORK SPECIFIED IN OTHER SECTIONS 

A. The following sections describe some of the work closely related to this
section. All demolition and salvage work performed by the Contractor shall
be in accordance with these related Specifications:

1. Section 01040, COORDINATION AND SITE CONDITIONS.

END OF SECTION 02020 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. The work of this section consists of the clearing, removal and disposal of
vegetation, including stumps and roots; abandoned structures; fences and
debris that will interfere with the construction of this project, and salvaging
and stockpiling existing topsoil.

PART 2 PRODUCTS

2.01 GENERAL 

A. Provide all materials and equipment, suitable and in adequate quantity,
required to accomplish the work as specified herein.

PART 3 EXECUTION

3.01 GENERAL 

A. Clearing and Grubbing for the construction of the Project shall not extend
beyond the construction limits except as accepted by the CO.  Clearing for
project construction shall not exceed any easement limits.

3.02 CLEARING 

A. Clearing shall consist of the removal and disposal of trees, stumps,
shrubs, brush, grass, vegetation, surface debris, abandoned structures,
fences, and other objectionable matter from within the described clearing
limits.

3.03 GRUBBING 

A. Grubbing shall consist of the excavation, removal, and disposal of roots,
matted roots, and buried and surface debris from within the described
clearing limits.  In areas of grading or excavation, remove stumps, roots,
structures or foundations a minimum of 12 inches below finished grade.  In
areas of embankment remove stumps, roots, structures or foundations a
minimum of 12 inches below original grade.  Backfill all grubbing holes,
with accepted material and compact to approximately the same density as
the existing surrounding soils.
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3.04 PRESERVATION OF TREES, SHRUBS, AND OTHER VEGETATION 

A. Protect trees, shrubbery, and other vegetation not designated for removal
from damage resulting from the work. Cut and remove tree branches only
where, in the opinion of the CO, such cutting is necessary to effect
construction operation. Remove branches other than those required to
provide a balanced appearance of any tree, as accepted, prior to removal.
Scars resulting from the removal of branches shall be treated with an
accepted tree sealant.

3.05 SALVAGE AND PROTECTION 

A. The Contractor shall protect survey benchmarks, control points, and
existing work from damage or displacement.

B. The Contractor shall maintain a designated site access for vehicle traffic.

3.06 TOPSOIL 

A. Topsoil is required for backfill and shall be salvaged and stockpiled by the
Contractor for future placement on all graded or otherwise disturbed
areas.

3.07 DISPOSAL OF WASTE MATERIAL 

A. It shall be the Contractor's responsibility to select an acceptable method of
disposal for vegetation or debris not salvageable.  The Contractor shall be
responsible for obtaining the necessary authorization from State and
local agencies for disposal if required; and any accidental loss or
damage as a result of the chosen disposal method shall be the
Contractor's responsibility and shall in no way involve the Owner or
Engineer.

END OF SECTION 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. The work of this section covers all earthwork associated with the
construction of the following items:

1. Excavation, backfill, and embankment associated with the
installation of the new septic tank and manhole.

2. Trench excavation and backfill for pipelines.

3. Work necessary to repair or replace, when directed by the
Government or CO, all gravel surfacing or other features damaged
directly or indirectly by the operations incidental to the construction
of this project.

1.02 GENERAL 

A. Refer to notes on the drawings that contain information and requirements
that apply to the work specified herein.

1.03 CLASSIFICATION OF EXCAVATED MATERIAL 

A. Unclassified Excavation:  Materials encountered during the construction of
the work regardless of their nature or the manner in which they are
removed, will be considered unclassified excavation.

1.04 DEFINITIONS 

A. Relative Compaction: The ratio, in percent, of the as-compacted field dry
density to the laboratory maximum dry density as determined by ASTM
D698. Corrections for oversize material may be applied to either the as-
compacted field dry density or the maximum dry density, as determined by
the CO.

B. Optimum Moisture Content: Determined by the ASTM standard specified to
determine the maximum dry density for relative compaction. Field moisture
content shall be determined on the basis of the fraction passing the 3/4-inch
sieve.

C. Relative Density: As defined by ASTM D4253 and D4254.

D. Prepared Ground Surface: The ground surface after clearing, grubbing,
stripping, excavation, and scarification and/or compaction.
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E. Completed Course: A course or layer that is ready for the next layer or next
phase of the work.

F. Well-Graded: A mixture of particle sizes that has no specific concentration
or lack thereof of one or more sizes. Well-graded does not define any
numerical value that must be placed on the coefficient of uniformity,
coefficient of curvature, or other specific grain size distribution parameters.
Well-graded is used to define a material type that, when compacted,
produces a strong and relatively incompressible soil mass free from
detrimental voids.

G. Influence Area:  The area within planes sloped downward and outward at
an angle of 45 degrees from the horizontal from (a) 1 foot outside the
outermost edge at the base of foundations or slabs; or (b) 1 foot outside the
outermost edge at the surface of roadways or shoulder; or (c) 0.5 foot
outside the exterior edge at the spring line of pipes and culverts.

H. Borrow: Material imported from borrow areas off the immediate project site.

I. Selected Backfill Material: Material available onsite that the CO determines
to be suitable for a specific use.

J. Imported Pipe Bedding Material: Material obtained by the Contractor from
Section 6 pit imported to the project site.

K. Structural Fill: Fill material as required under and/or adjacent to structures,
paving, sidewalks, driveways, curb, etc.

L. Embankment: The fill material required to raise the existing grade in areas
other than under structures.

M. Unsuitable Materials: Unsuitable materials shall consist of debris, rubble,
trash, organics, and other deleterious materials as determined by the CO.
Unsuitable materials shall include previously placed, non-engineered fills
that were not placed in maximum 6-inch to 8-inch thick lifts and not
compacted to the densities specified herein.

1.05 SUBMITTALS 

A. Submittals shall be made in accordance with the requirements of this
section and Section 01300.

B. The Contractor shall submit plans, drawings, and calculations for the
proposed shoring or excavation sloping systems. The submittals shall
include information on scheduling and sequencing of construction and
protection of new and/or existing structures and utilities. Design calculations
shall address the sequence of excavation and placement of lateral support
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elements, if needed. Drawings shall show the locations of all 
system elements in plan and section. It is the contractor’s responsibility 
to ensure that the proposed systems are adequate and protective of 
worker safety and the integrity of construction. 

D. If requested by CO, Contractor shall submit proctors and gradation of
materials to be used during construction as specified further below.

E. Review by the CO of submittals by the Contractor shall not in any way be
considered to relieve the Contractor from full responsibility for errors therein
or from the entire responsibility for complete and adequate design and
performance of shoring or excavation sloping systems. The Contractor shall
be solely responsible for proper design, installation, operation, and
maintenance, and any failure of any component of the shoring or excavation
sloping systems.

1.07 SHORING, SHEETING, BRACING, AND SLOPING 

A. Install and maintain shoring, sheeting, bracing, and sloping necessary to
support the side of the excavation, to keep and to prevent any movement
which may damage adjacent pavements, utilities, or structures, damage or
delay the work, or endanger life and health. Install and maintain shoring,
sheeting, bracing, and sloping as required by OSHA and other applicable
governmental regulations and agencies.

1.08 EXCAVATION SAFETY 

A. The Contractor shall be solely responsible for making all excavations in a
safe manner. Provide appropriate measures to retain excavation side
slopes and prevent rock falls to ensure that persons working in or near the
excavation are protected. Any necessary trench excavation permits shall be
the responsibility of the Contractor.

1.09 CODES, ORDINANCES, AND STATUTES 

A. Contractors shall familiarize themselves with, and comply with, all
applicable codes, ordinances statutes, and bear sole responsibility for the
penalties imposed for non-compliance.

1.10 TOLERANCES 

A. All material limits shall be constructed within a tolerance of 0.1 foot except
where dimensions or grades are shown or specified as minimum. All
grading shall be performed to maintain slopes and drainage as shown. No
reverse slopes will be permitted.
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1.11 QUALITY ASSURANCE 
A. The Contractor shall perform earthwork operations in compliance with these

specifications and within the applicable requirements of governing
authorities having jurisdiction.

B. Over-excavation made by the Contractor in earth or rock beyond the
specified line and grade shall be corrected, at the expense of the
Contractor. In areas not under slabs or footings, this shall be done by filling
with structural fill meeting the requirements in this section and compacted
to 95 percent of maximum density at optimum moisture as determined by
ASTM D698. Over-excavation in areas below slabs or footings shall be
corrected as specified in this section under Part 3, EXECUTION. Any other
costs incurred by the Government, or the CO as a result of the over-
excavation, such as professional engineering or construction inspection
services or additional materials, shall be the responsibility of the Contractor.
If the over-excavation is directed by the CO, the excavation will be paid at
a price negotiated with the Contractor through a change order to the lines
and grades specified by the Government.

C. Under-compacted soil placed by the Contractor shall, at the expense of the
Contractor, be corrected by additional compaction effort or excavation,
replacement, and compaction. Any costs incurred by the Government or the
CO as a result of the under-compaction, such as additional professional
engineering services, materials testing, or construction inspection services,
shall be the responsibility of the Contractor.

D. If requested by the CO, field density testing will be the responsibility of the
Contractor and all costs shall be borne by the Contractor.

E. BRACING AND SHORING:  Safe temporary cut slopes are the
responsibility of the Contractor who shall meet all appropriate OSHA
regulations including but not limited to; "Constructions Standards for
Excavations" (29 CFR Part 1926.650-.652) Subpart P, effective on the date
of the Notice to Proceed.

PART 2 PRODUCTS 
2.01 EQUIPMENT 

A. The Contractor may use any type of earthmoving and compacting
equipment; except only walk behind hand compaction equipment will
be utilized within 4 feet of structure walls and provided the equipment is
in satisfactory condition and of such capacity as to fulfill the requirements
of this section.

B. No embankment shall be started or continued without adequate compaction
equipment on hand. If watering is required, tank wagons or tank trucks with
hose and sprinkler head capable of providing an even spray.
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2.02 MATERIAL 

A. General:  The intent of the project for earthwork is to use the excavated
native soils for backfilling. However, if native materials are not suitable for
backfilling, imported gravel backfill may be required in the pipe
zone within 6" of the pipe walls.  This material can be found at
Section 6 pit.

B. Earthfill:  Excavated native earth material may be used for backfill if it is free
of detrimental quantities of organic material, such as vegetation, roots, or
peat. Rocks larger than 2-inches in average dimension shall not be used in
backfill. In order to be used as backfill, native earth material shall be well
graded from coarse to fine. Provide imported material of equivalent quality,
if required to accomplish the work. Obtain the CO’s approval for use of
native material within 2 feet of structures or tanks. If the native fill does not
meet these specifications, imported structural fill shall be used under
concrete pads and within 2 feet of structure/tank walls.

C. Water: Contractor is responsible for furnishing all water and water
conveyance used during construction.

2.05 COMPACTION EQUIPMENT 

A. Compaction equipment shall be of suitable type and adequate to obtain the
densities specified, and shall provide satisfactory breakdown of materials to
form a dense fill.

B. Compaction equipment shall be operated in strict accordance with the
manufacturer's instructions and recommendations. Equipment shall be
maintained in such condition that it will deliver the manufacturer's rated
compactive effort. If inadequate densities are obtained, larger and/or
different types of additional equipment shall be provided by the Contractor.
Hand-operated equipment shall be capable of achieving the specified
densities.

2.06 MOISTURE CONTROL EQUIPMENT 

A. Equipment for applying water shall be of a type and quality adequate for the
work, shall not leak, and shall be equipped with a distributor bar or other
approved device to assure uniform application. Equipment for mixing and
drying out material shall consist of blades, discs, or other approved
equipment.
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PART 3 EXECUTION 
3.01 EXCAVATION 

A. General: Excavation is unclassified. Excavation shall be performed to
as shown on the Drawings. The CO reserves the right to make minor
adjustments or revisions in lines or grades to match depths and slopes
of existing manholes.  Perform all excavation regardless of the type,
nature, or condition of the material encountered. Excavation that cannot
be accomplished without endangering present or new structures shall
be done with hand tools.

B. Should the Contractor excavate below the designated lines through fault
or negligence, the Contractor shall replace such unauthorized over-
excavation with approved materials in an approved manner at his own
expense.Limits of Excavation:  Excavation shall extend a sufficient
distance from walls and footings to allow for protection of building.
Temporary construction excavation side slopes shall be made as steep as
safely possible.

C. Where suitable bearing is not encountered at the specified elevation, the
CO may direct in writing that additional depth as required be excavated.
Such over-excavation shall be compensated for on a work order basis, if
not specifically provided for in the Bid Form. Unauthorized over-
excavation by the Contractor shall be corrected by the Contractor using
approved materials as specified herein at no cost to the Government.

D. Protection of Excavation:  All necessary bailing, drainage, sheeting, and
construction of cribs and cofferdams shall be included as part of the
excavation. Excavations over four feet in depth shall be shored, sheeted
and braced as may be necessary for the protection of the work and the
safety of the personnel, or sloped to the angle of repose of the material
when saturated per OSHA standards. When excavation is at the required
depth, any water, if present, shall be pumped out for cleaning and
foundation bed inspection. The Contractor must also ensure that
subgrade soils are kept in suitable condition.

E. Classification: All excavation shall be considered unclassified. All
material encountered of whatever nature shall be removed and used in
embankment or disposed of as specified in this section. The presence of
rock or frozen material shall not constitute a claim by the Contractor for
extra work.
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E. Dewatering of Excavation:

1. Provide and operate equipment adequate to keep all excavations 
and trenches free of water. Remove all water a minimum of 6 
inches below the lowest point of excavation when pipe is being 
laid, during the placing of backfill, and at such other times as 
required for efficient and safe execution of the work. Avoid 
settlement or damage to adjacent property. Dispose of water in a 
manner that will not damage adjacent property. When dewatering 
open excavations, dewater from outside the structural limits and 
from a point below the bottom of the excavation when 
possible. 

2. Positive dewatering systems shall be furnished and installed as 
necessary to maintain all excavations and trenches free of 
water at all times until the structure or facility is completely 
constructed, so that full dead load is applied, and backfill is in 
place. If necessary, such systems shall remove ground water 
from outside the limits of the excavation, and shall maintain the 
water level sufficiently far below the base of the excavations to 
prevent buoyancy conditions or softening of the base. The 
Contractor shall dewater the work area sufficiently to prevent 
water from seeping through the excavated side slopes. 
Provisions shall be made for removal of storm runoff and all 
other water that may enter the excavations. Open-sump 
pumping from the interior of excavations will be permitted only 
to dispose of surface runoff, and shall not be used as the 
primary means of dewatering.

3. The Contractor is responsible for obtaining all applicable 
national, state, and local permits for construction dewatering.

G. Structure Shoring:

1. The Contractor shall design, install, and maintain all shoring. The
type of shoring shall be the Contractor’s option. The shoring shall
be designed and maintained so as to prevent any movement of
soil which may cause damage to the adjacent facilities and
property, damage or delay the work, or endanger life and health.

2. Shoring shall be designed and constructed to withstand soil
and hydrostatic loadings, and appropriate equipment and
surcharge loadings. Tie-backs and bracing shall be installed where
required to prevent movement. Design of shoring shall
incorporate theContractor’s sequence of excavation and
placement of lateral support elements. The Contractor
shall repair, at his own expense, all damage resulting
from failure to provide adequate support.
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4. Shoring shall be removed in a manner which avoids damage to new
or existing facilities or adjacent property. All voids left by removal of
shoring shall be immediately filled.

3.02 BACKFILLING 
A. General:  Backfilling shall be performed where indicated or required, to

the grades and elevations shown on the Drawings. No backfilling
shall be commenced without approval of the CO. All material used for
backfill shall be as specified and of a quality acceptable to the CO and
shall be free of large and frozen lumps, wood, and other extraneous
materials. In general, this material shall be suitable native material as
specified above or imported engineered gravel backfill material below and
within 2 feet of any structure walls or footings. Native materials excavated
for the structure may be used as backfill outside of 2 feet away. No
placement of fill or backfill shall be conducted over frozen subgrade.

B. Compaction:  Backfill material shall be placed in continuous
horizontal layers not to exceed 6-inches in loose lift thickness. Each
layer shall be compacted as specified hereinafter. Where backfill is
placed on both sides of a wall or column, both sides shall be backfilled in
such a manner so that the difference in compacted grade does not
exceed 18 inches at any time. Care shall be taken when compacting
around structure footings, slabs, and walls to prevent damage to the
structure.

C. Watering: Water may be added only to bring the backfill material to
the specified moisture content range (plus or minus 2 percent from
optimum) for compaction. Jetting or ponding of the backfill material
will not be permitted.

D. Imported Engineered Gravel Backfill Below Structures: Where called for on
the Drawings or as otherwise specified herein or directed by the CO,
provide hereinbefore specified imported gravel backfill for foundation
preparation. Place fill material in maximum 6-inch thick loose lifts and
compact each lift to not less than 98 percent of maximum ASTM D698 dry
density at optimum moisture content, plus or minus 2 percentage points.

E. Imported Engineered Gravel Backfill Within 2 Feet Around Structures:
Provide hereinbefore specified imported gravel backfill around all buried
structure walls and footings in the zone within a minimum of 2 feet from
the walls or footings. Place fill material in maximum 6-inch thick loose lifts
and compact each lift to not less than 95 percent of maximum ASTM
D698 dry density at optimum moisture content, plus or minus 2
percentage points. Stop backfill at six inches below finished grade to allow
for placement of gravel.
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F. Earth Backfill or Native Material Around Structures: Deposit material
in horizontal lifts of maximum 6-inch uncompacted loose depth and
compact each lift to not less than 95 percent of maximum ASTM D698
dry density. Maintain material at optimum moisture content, plus or
minus 2 percentage points. Place backfill material free of roots, organic
matter, trash, and rocks larger than 3-inch diameter. Stop backfill at 4"
above ground level.

3.03 MOISTURE CONTROL 
A. During all compacting operations, maintain at each lift of fill optimum

practicable moisture content. Maintain moisture content uniform throughout
the lift. Supplement, if required, by sprinkling and mixing the fill. At the
time of compaction, the water content of the material shall be at optimum
moisture content, plus or minus 2 percentage points.

B. Do not attempt to compact fill material that contains excessive moisture.
Aerate material by blading, discing, harrowing, or other methods, to hasten
the drying process.

3.05 WEATHER CONDITIONS 
A. Earthwork operation shall be suspended at any time when satisfactory

results cannot be obtained on account of rain, freezing weather, or other
unsatisfactory field conditions.

3.08 CLEANUP 

A. All unsuitable material, waste sheeting or forming, and debris shall be
removed from the site and disposed of in approved areas as directed by
local regulatory agencies or the Government.

B. All native excess soil materials not required for backfilling around new
structures may be disposed of as approved by the CO. Coordinate with the
CO to determine a suitable area for disposal of excess clean soil materials.

C. The area shall be graded to required elevations and all rocks and boulders
bladed into a furrow and removed for disposal. Topsoil stripped during
clearing and stockpiled shall be spread in such a manner as to restore the
area surface to its original condition per Section 02475, Surface
Restoration.

END OF SECTION 02220 
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PART 1 GENERAL 

1.01. DESCRIPTION 

A. The work of this section includes the excavation, trenching and backfilling
for pipelines and appurtenances. It includes all clearing, grubbing, site
preparation, removal and disposal of debris from the excavation, handling
and storing materials for fill and backfill, bracing, shoring and trench
protection, construction dewatering, backfill, subgrade preparation, final
grading, site dressing and clean-up.

1.02. REFERENCES 

A. The current publications listed below form a part of this specification.

AASHTO T99 Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) 
Drop 

ASTM D698 Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 5-lb (2.5kg) Rammer and 12-inch (305mm) 
Drop 

AASHTO T191 Density of Soft In-Place by the Sand-Cone Method 
(ASTM D1556) 

AASHTO T238 Density of Soil and Soil-Aggregate In-Place by Nuclear 
(ASTM D2922) Methods (Shallow Depth) 

AASHTO T239 Moisture Content of Soil and Soil-Aggregate In-Place by 
(ASTM D3017) Nuclear Methods (Shallow Depth) 

AASHTO T11 Materials Finer Than 0.075 mm (No. 200) Sieve in Mineral 
(ASTM C117) Aggregates by Washing 

AASHTO T27 Sieve Analysis of Fine and Coarse Aggregate 
(ASTM CI36) 

AASHTO T89 Determining the Liquid Limit of Soils 

AASHTO T90 Determining the Plastic Limit and PIasticity Index of Soils 

ASTM D4318 Test Method for Liquid Limit, Plastic Limit and Plasticity 
Index of Soils 
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1.03. QUALTIY CONTROL 

A. Field Density Testing

1. In-place field density tests for quality assurance shall be at
Contractor expense meeting AASHTO T238 and T239 (ASTM
D2922 and D3017), Nuclear Densometer Methods. Quality
assurance field density testing shall be performed on trench backfill
above the bedding course at 2-foot vertical intervals starting 2 feet
above the pipe.  Tests shall be conducted at intervals of 200 linear
feet of backfilled trench, or at the CO's discretion.

2. Re-testing failing areas shall be at the expense of the Contractor.

3. At the direction of the CO, Contractor shall provide necessary
equipment and services to excavate and replace materials for test
holes up to 5 feet deep into the compacted backfill to allow testing
below the surface of any lifts covered without inspection and
approval by the CO.

B. Gradation, Laboratory Maximum Density and Optimum Moisture

1. Quality assurance tests shall be at the expense of the Contractor
for each on-site natural soil or each source of off-site material,
including borrow material, to determine the gradation, laboratory
maximum density values, and optimum moisture content according
to AASHTO T-99/T-180 or ASTM D698/D1557, as specified.

2. All material samples shall be furnished by the Contractor at the
Contractor's sole expense. Samples shall be representative and be
clearly marked to show the source or the material and the intended
use on the project. Sampling of the material source shall be done
by the Contractor in accordance with ASTM D75.  Notify the CO at
least 24 hours prior to sampling.  The CO may, at the CO's option,
observe the sampling procedures.  Tentative acceptance of the
material source may be based on an inspection of the source by
the CO.

3. Final acceptance of material for use on the project will be based on
laboratory results and/or certified test results submitted by the
Contractor to the CO, at the CO's discretion.

C. Material Submittals
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1. Submit to the Contractor’s testing laboratory samples of all on-site
and off-site pipe bedding, borrow/backfill material for gradation,
laboratory maximum density, and optimum moisture content.

2. Samples shall be submitted to the Contractor’s testing laboratory
for testing and approval by the CO at least 10 days before the
material is required for use.

3. Gradation testing shall be made on samples taken at the place of
production prior to shipment. If the CO determines that variation in
gradation is occurring, or if the material appears to depart from the
Specifications, samples of the finished product for gradation testing
shall be taken from each 500 tons of prepared materials, or more
often as determined by the CO.

PART 2 PRODUCTS 

2.01. PIPE BEDDING MATERIALS 
A. TYPE 1 PIPE BEDDING

1. Type 1 Pipe Bedding includes the material placed from 4
inches below the bottom of the pipe, around the pipe, and to
6 inches above the pipe.  Where rock is encountered in the
trench, the bedding depth shall be increased to accomodate.

2. Material shall be clean non-cohesive natural unwashed gravel or
sand or crushed hard stone graded as follows with a plasticity
index of 6 or less s determined by AASHTO T89 and T90.
Material shall be free of clods and frozen materials.

3. Native trench material shall not be used for pipe bedding without
approval from the CO.  If approved by the CO, excavated trench
material may be screened, sorted, or otherwise processed to
produce pipe bedding material.

2.02. TRENCH BACKFILL MATERIALS 

A. Materials from Trench Excavation:  Backfill material obtained from trench
excavations must be free of refuse, organic or frozen material, boulders,
or other deleterious materials. Backfill materials and placement are
further described in the Execution Section of this specification.

B. Imported Backfill Material:  The use of backfill material from borrow
source(s) outside the project limits may be authorized when, in the opinion
of the CO, an adequate volume of suitable backfill material is not available
within the project limits.
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2.03. WATER FOR COMPACTION 
A. Furnish uncontaminated water as required.

B. Equipment for applying water shall be of a type and quality adequate for
the work, shall not leak, and shall be equipped with a distributor bar or
other approved device to assure uniform application.  Equipment for
mixing and drying out material shall consist of blades, discs, or other
approved equipment.

2.04 DETECTABLE BURIED WARNING TAPE 
A. Detectable buried warning tape is to have a minimum 6-inch width and 5-

mil thickness and a solid aluminum core running the full length and width
of the tape enclosed in a color coded inert plastic jacket, impervious to
alkalis, chemical reagents and solvents in the soil. The tape is to meet
APWA/ULCC Color Code requirements and is to have a maximum 36-inch
imprint.

2.05. TRACER WIRE 

A. Tracer wire shall be No. 14 TW direct bury insulated copper wire. Tracer
wire connections shall be made with Scotchlok Insulation Displacement
Connectors No. 314.

PART 3 EXECUTION 

3.01. PROTECTION OF EXISTING PROPERTIES 
A. General

1. Take precautions to protect all adjoining private and public
property and facilities, including underground and
overhead utilities, driveways, structures, and fences. Restore or
replace all disturbed or damaged facilities to its original condition
at Contractor's expense. Contact utility owners using the Idaho
One Call locate service at 1-

2. 342-1585, for utility locates before starting work. Protect the
utilities exposed during the work and prevent damaging
underground utilities adjacent to excavations. Immediately notify
the CO of any construction damage. Repairs of damage to marked
utilities are at the expense of the Contractor.

B. Existing Structures

1. Prevent damage to existing or new buildings or structures in the
work area. Repair all construction related damage to the
satisfaction of the CO.
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3.02. TRENCH EXCAVATION 
A. General

1. Meet current OSHA Safety and Health Standards for all excavation,
trenching, shoring, and related work.

2. Excavate at the specified locations for pipeline installations and
appurtenant structures.

3. During excavation, stockpile backfill materials away from the trench
banks to assure trench wall stability. Stockpile excavated materials
on only one side of the trench without obstructing existing fire
hydrants, valves, manholes and other appurtenances. Assure
surface drainage of adjoining areas is unobstructed.

4. Remove and dispose of all excess or unsuitable excavated
materials.

5. Prevent surface water from flowing into excavations. Promptly
remove all water accumulating in trench excavations. Do not permit
water to accumulate in any open trench. Remove and re-lay all pipe
out of alignment or grade caused by trench flooding.

6. Grade the trench bottoms to the specified lines and grades. Assure
bedding material provides uniform bearing and support for each
pipe section along its entire length. Excavate for bell and joints after
the trench bedding is graded, limiting the excavation to the required
length, depth and width for making the particular type of joint used.
Backfill over-excavations with Bedding Material.

7. No differentiation between common and rock trench excavation is
made, except when listed as separate bid items in the Contract
Documents. Excavation includes removing and subsequent
handling of all earth, gravel, bedrock or other material encountered
regardless of the type, character, composition or condition of the
material.

8. The use of trench digging machinery is permitted, except in places
where its operation is likely to cause damage to existing structures
or features, in which case hand methods are to be employed.
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B. Trench Dimensions

1. Excavate to the trench dimensions as shown on the Drawings.

2. Depth

a. Excavate the trench as required for the invert grade or pipe
bury as shown or specified, plus 4 inches for the Type 1 Pipe
Bedding. If bedrock, boulders or large stones are
encountered at the bottom of the trench, excavate at least 6
inches below the bottom of the pipe for backfilling with Type
1 Pipe Bedding.

C. Soft or Unsuitable Trench Subgrade

1. When soft or unstable material is encountered at the trench
subgrade which will not uniformly support the pipe, excavate the
material to the depth directed by the CO and backfill to trench
subgrade elevation with Imported Pipe Bedding.

D. Shoring, Bracing and Sheeting

1. Provide all shoring, bracing and tight sheeting required to prevent
caving and protect workers, meeting current Occupational Safety
and Health Act Requirements, and to protect adjacent property and
structures. The cost of this work is included in the cost for trench
excavation.

E. Excavation for Appurtenances

1. Make excavations for manholes, structures and other
appurtenances of the size and depth to permit compacting of
backfill on all sides to the specified density. The requirements for
removing water and other applicable portions of these specifications
apply to excavation for appurtenances.

3.03. DEWATERING 

A. Remove all ground water encountered in trench excavations. Do not place
pipe, bedding or backfill materials below the groundwater elevation
established by dewatering operations. The cost of dewatering operations
is considered a part of the excavation cost and shall be incidental.
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3.04. EXCAVATION STABILITY AND SAFETY 

A. The stability of construction excavations and associated worker safety,
including slope geometry and shoring/bracing considerations, are the
responsibility of the Contractor. Meet current OSHA regulations. This may
require design of temporary slopes and/or shoring by a licensed
Professional Engineer in the State of Idaho.

B. It shall be the Contractor’s responsibility to provide and maintain a
reasonable and safe work area for all phases of construction.  The
Contractor shall design, install, and maintain all necessary slopes or
shoring.  The type of slope or shoring shall be the Contractor’s option.
The slope or shoring shall be designed and maintained so as to prevent
any movement of soil which may cause damage to the adjacent facilities
and property, damage or delay the work, or endanger life and health.

3.05. TRENCH FILLING AND BACKFILLING 

A. General
Backfill all trenches as specified immediately after grade, alignment and
pipe jointing has been inspected and approved by the CO. Conduct any
pipe testing as specified in the respective water distribution or sewerage
sections. Correct all defects discovered by tests prior to backfilling.

B. Pipe Bedding Placement

1. Pipe Bedding material 4 inches under the pipe, around the pipe,
and to 6 inches over the pipe. Place in maximum lifts of 6
inches, using hand operated or other compaction methods
without damaging or disturbing the pipe. Thoroughly compact
each layer. Use special care to assure compaction under the
pipe haunches. Where wet or unstable material exists, assure the
material is free draining and non-plastic.

2. Place backfill material in equal lifts on both sides of the pipe for the
full trench width. Take care to prevent migration of Type 1 Bedding
into surrounding soils during placement and compaction
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C. Trench Backfill

1. After the pipe bedding material is placed and compacted as
specified, backfill the trench. Place in lifts of maximum 8-inch
thickness. Use backfill material free of cinders, ash, refuse, organic
or frozen material, boulders, or other deleterious materials. From
the top of the Pipe Bedding to 6 inches below the ground
surface, or to the subgrade elevation, material containing rock up to
8 inches in the greatest dimension may be used.

2. Meet the backfill and compaction requirements for all of the backfill
types described in this section.

3. Watering

a. Apply uncontaminated water, when required, at the locations
and in the amounts required to compact the backfill material
to the specified requirements. Maintain an adequate water
supply during the work. Assure the equipment used for
watering is of the capacity and design to provide uniform
water application.

4. Apply water during the work to control dust and to maintain all
embankment and base courses in a damp condition in accordance
with these contract documents. Remove, replace, and re-compact
backfill in trenches where settlement has occurred as directed by
the CO at the contractor's expense.

5. Placement and Compaction:
a. Type A Trench Backfill. Place trench backfill in maximum 8

inch compacted lifts within 3 percent of optimum moisture
content, and compact to at least 95 percent of Standard
Proctor density determined by ASTM D698.

b. Type B Trench Backfill. Place and compact Type B Trench
Backfill in maximum 12 inch lifts at densities equal to or
greater than the densities of adjoining undisturbed soil.
Mound earth over the trench top a minimum of 6 inches.
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D. Replacement of Unsuitable Backfill Material

1. Remove and dispose of excavated soils that are saturated, contain
deleterious materials or have characteristics that, in the opinion of
the CO, render the soils unsuitable as backfill.

2. Replace unsuitable soils with material obtained from trench
excavations within the project limits at the expense of the
Contractor. If suitable replacement material is not available within
project limits, obtain material from an approved borrow source or
from the Owner provided source at Dixie Pit.

3. Place and compact all imported material according to the applicable
backfill specification requirements.

DI. Backfill of Appurtenances

1. Place and compact backfill for appurtenances to finished grade
around manholes, inlets, valve boxes and other underground items
without disturbing appurtenance alignments.

2. Meet the backfill material, placement, and compaction requirements
specified for the adjoining trench.

DII. Detectable Buried Warning Tape
1. Install warning tape where shown on the Drawings. Bury tape 18

inches below finish surface grade and above

2. Bring wire to surface outside of all valve boxes.

3. Subsurface wire splices shall have connections and insulation that
ensure continuity of the wire between surface connections.

3.06. SURVEY MARKERS AND MONUMENTS 
A. Protect all survey markers and monuments. Protection includes marking

with flagged high lath and supervising work near markers and monuments.
Do not disturb monuments without prior approval from the Government.

B. Replace all Contractor-disturbed or destroyed survey markers or
monuments using a licensed land surveyor.

END OF SECTION 02221 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. The work included in this section consists of finish grading, re-sodding all
grass areas disturbed during construction, repairing and supplement all
irrigation to provide coverage of previously irrigated areas and exclude
new improvements, and providing other landscaping features.

B. Include any incidental work which can reasonably be inferred as part of
the work and necessary to provide a complete landscape system.

1.02 GENERAL 

A. Topsoil unnecessarily removed shall be replaced and seeded at the
Contractor's expense.

B. Suitable equipment necessary for the proper preparation of the ground
surface and for the handling and placing of all required materials shall be
on hand and in good condition.

1.03 SUBMITTALS 

A. Tags from all seeds bags.

B. Tags from all fertilizer bags.
1.04 QUALITY ASSURANCE: SEED 

A. General: Seed shall be labeled in accordance with USDA Rules and Regulations
under the Federal Seed Act in effect on date of seed purchase. Seed that has
become wet, moldy or otherwise damaged in transit or in storage will not be
acceptable seed shall contain not less than eighty-five (85) percent pure live
seed and not more than 0.5 percent weed seed.

B. Seed Testing: All seed shall be tested within twelve (12) months prior to the
planting date. All testing shall be performed by a State Seed Lab, Commercial
Seed Testing Lab, or a registered member of the Society of Commercial Seed
Analysts. The Contractor shall furnish a certified test report to the CO prior to the
start of seeding operations. Seed not planted within the 12-month period shall be
retested for dormant seed, hard seed and germination and a new certified test
report shall be furnished to the CO. Testing shall be the responsibility of the
Contractor.
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2.02 SEED 

B. Lawn Grass Seed Mix: Seed mixture shall be a Sun and Shade Mix
requiring reduced water, specific mix to be provided for climate region
guaranteed 95 percent pure and to have minimum germination rate of 85
percent within one year of test. Mixture in pounds of PLS per 1000 square
feet shall be 10 pounds total, consisting of:

1. Pennington Smart Seed, Sun and Shade, Planting Zone 4
2. Approved Equal

PART 3 EXECUTION 

3.01 GENERAL SITE GRADING AND PREPARATION WORK 

A. After rough grading is completed and before topsoil is spread, thoroughly
scarify ground to a minimum depth of 8 inches with a toothed ripping
machine by running in two directions at right angles over the entire surface
to be planted.

3.02 SEEDING 

A. Soil Preparation: All areas disturbed by construction shall be seeded with
native grass seed or have sod installed to match the pre-construction
conditions. The Contractor shall also provide weed control on all disturbed
areas until completion of all work.

B. Method of Seeding: Seed shall be applied using broadcast spreaders.
Apply seed in two intersecting directions. Establish firm contact with seed
bed by rolling or pressing in.

C. The actual date of seed application shall be approved by the CO.
Not more than 15 percent of total area with bare spots larger than 6 inches
square.

D. Inspection for Acceptance: Eight weeks after the start of maintenance
onthe last section of completed grass and on written notice from the
Contractor, the Engineer will, within 15 days of such written notice, make
an inspection to determine if a satisfactory stand has been produced. If a
satisfactory stand has not been established, another inspection will be
made after written notice from the Contractor that the lawn or grass is
ready for inspection following the next growing season.

END OF SECTION 
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PART 1 – GENERAL 

1.01  DESCRIPTION 
A. This section specifies furnishing and installing minor concrete structures

and reinforcement. This section specifies concrete to be used for
construction of small slabs.

PART 2 - PRODUCTS  

2.01  PREPACKAGED CONCRETE MIX
A. Material shall be identified as conforming to ASTM C387, Normal Strength

Concrete; Normal Weight Concrete.

PART 3 - EXECUTION 

3.01  REINFORCEMENT PLACING 
A. Accurately place and adequately support reinforcement with concrete,

metal or other chairs, spacers, or ties approved by the Contracting Officer
(CO), and secure against displacement within the permitted tolerances,
and with no reinforcement within 2” of any edge or form.

A. #4 reinforcing bars on 24-inch centers each way.  ASTM A615-75, grade
40, unless other grades are shown on the drawings.

B. All reinforcement shall be new, free from dirt, oil, paint, grease, loose mill
scale, and loose or thick rust when placed.

C. Store on supports to prevent bending, rusting, and accumulation of dirt or
soil.

2.02   STEEL REINFORCING 

A. Welded plain cold-drawn steel wire fabric, ASTM A 185.  Furnish in flat
sheets, not rolls, unless otherwise acceptable to COR.

2.03  WELDED WIRE MESH
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3.02  HOT/COLD WEATHER CONCRETE 
A. The temperature of the concrete shall not exceed 80o, at time of

placement, and when the ambient temperature reaches 90oF, the
concrete shall be protected with moist covering or other methods
approved by the CO.  Water, aggregate, and cement shall be protected or
cooled as necessary.

B. The temperature of the concrete shall no fall below 35degree Fahrenheit.
Heat or protect concrete, if necessary, to maintain a temperature of more
than 35degree Fahrenheit for at least 24 hours after placing.

3.03  MIXING OF CONCRETE
A. Thoroughly mix ingredients.  Use mechanical mixer if total quantity to be

placed is over 8 cubic feet.

A. CO must inspect forms before any concrete is placed.  Notify CO at least 24 hours
before any placement to permit inspection Forms shall be free of debris, and surface
shall be clean, free of frost, ice mud, and water.

B. Thoroughly work the external surface of the concrete with tools approved by the CO
to force coarse aggregate from the surface and to bring mortar against the forms to
produce a smooth finish, substaintially free from water or air pocket or honeycomb.
Avoid segregation.

C. Consolidate the concrete with suitable mechanical vibrators.
D. Supplement vibrating by hand spading with suitable tools.
E. Vibrate at any point sufficiently to accomplish compaction, but do not prolong to a

point where segregation occurs.

3.04  PLACING CONCRETE 

3.05  FINISHING 
A. Finishing

1. Finish the concrete surface Float the concrete surface so it is flush
to within 1/8" variation and lightly broom without tearing the
concrete. Assure the broomed finish produces regular
corrugations not exceeding 1/8-inch (3 mm) in depth.

3.06  CURING 
A. Keep all concrete surfaces wet for seven (2) days after being placed.

Acceptable methods include ponding, wet burlap, wet straw or hay, curing
paper, plastic sheets, and membrane curing compound.  Other methods
must be approved by the CO.

B. Wood forms are allowed to remain in place during the curing period, they
shall be kept moist at all times to prevent opening at joints.



DIVISION 2 – SITE PREPARATION 
SECTION 02529 

CONCRETE SIDEWALK

02529 - Page 3 of 3 
Box\7400PublicHealthPollutionControlFacilities\7430WasteWater\WWProjects\23-Pierce Sewer line April 20,2023 

C. After form removal, clean ends of joints and point-up any minor honeycombs.

D. Remove and replace areas or sections with major defects.

E. Protect concrete from damage until acceptance of work.

END OF SECTION 
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PART 1: GENERAL 

1.01  DESCRIPTION 

A. Furnish and install sewer pipe and fittings including manholes, service
lines and other appurtenant structures as specified in the Contract and this
section. Pipe strength classifications are shown on the plans, listed in the
Contract Documents or specified herein.

1.02  CERTIFICATION BY MANUFACTURER 

A. Furnish a manufacturer’s certification for all pipe and fittings, certifying that
the pipe and fittings meet the contract requirements.

1.03  REFERENCES 

ASTM C76   Reinforced Concrete Pipe  
ASTM C361 Low Head Pressure RCP ASTM C443   O-ring 

Rubber Gaskets 
 ASTM C478 Precast Reinforced Concrete Manhole 

Sections 
 ASTM C655  D-Load RCP
ASTM D1784 Rigid Polyvinyl Chloride Compounds
ASTM D2241 PVC Pressure Pipe
ASTM D3034 Polyvinyl Chloride Sewer Pipe and Fittings
ASTM F679  Large Diameter PVC Pipe
ASTM F714 HDPE Pipe-Dimensions
ASTM 3350 High Density Polyethylene Pipe
ASTM F949 PVC Open Profile Pipe

PART 2: PRODUCTS 

2.01  GENERAL  

A. Furnish sewer pipe and fittings as specified in the Contract Documents
and meeting the materials and testing requirements of this Section.
Furnish wye or tee branches and service line piping of the same material
and design as the sewer pipe unless specified otherwise. Pipe strength
classifications are shown on the plans and/or are listed in the Contract
Documents.
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B. References made to ASTM, ANSI or AASHTO designation are the latest
revision at the time of call for bids.

C. Assure all pipe is clearly marked with type, class and/or thickness as
applicable. Assure lettering is legible and permanent under normal
conditions of handling and storage.

D. Furnish the joint type, class, thickness designation, castings, lining,
marking, testing, etc. as specified.

2.02  PIPE MATERIALS 

A. Polyvinyl Chloride (PVC) Pipe

1. General

a. Furnish PVC pipe produced by a continuous extrusion
process, employing a prime grade of un-plasticized polyvinyl
chloride. Assure the grade used is highly resistant to
hydrogen sulfide, sulfuric acid, gasoline, oil, detergents and
other chemicals found in sewage and industrial wastes.
Assure the material meets “Rigid Polyvinyl Chloride
Compounds” - ASTM Designation D-1784 requirements.
Assure the pipe has self-extinguishing flammability
characteristics.

2. Gravity Sewer Pipe

a. Furnish gravity sewer pipe meeting one of the following
requirements:

1) ASTM D-3034, “Standard Specifications for
Polyvinyl Chloride Sewer Pipe and Fittings”, with an
SDR of 35 4"15" (10 cm - 38 cm).

2) ASTM F679, “Standard Specifications for PVC
Large Diameter Plastic Gravity Sewer Pipe and
Fittings” 18"36"(46 cm - 76 cm).
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3) ASTM F949, “Standard Specification for PVC
Corrugated (Open Profile) Sewer Pipe with a
Smooth Interior and Fittings” larger than 12” (10cm).

b. Furnish pipe having nominal 12.5 feet (3.8 meters), laying
lengths, except shorter lengths may be used adjacent to
manholes, lampholes or other appurtenances. Assure each
pipe section is marked, as a minimum, with size, SDR,
“Sewer Pipe” and Code Number.

4 Pipe Jointing 

a. Furnish each pipe length with a bell designed to provide a
watertight joint when jointing the bell and spigot with a
rubber ring.

b. Make a rubber gasket joint for PVC pipe and fittings using a
rubber gasket compressed between the outer surface of the
spigot and the inner surface of the bell. Assure the joint is
completely sealed by the gasket so that the assembly
remains watertight under all service conditions, including
expansion, contraction, settlement and pipe deformation.
Follow the manufacturer’s recommendations when
assembling the rubber ring joint.

5. Fittings

a. Assure wye or tee fittings for connecting service lines are of
the same material, construction and joint design as the main
sewer pipe.

C. Other Pipe Materials

1. Other pipe materials may be specified at the discretion of the
Engineer and Owner.

PART 3: EXECUTION 
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3.01  PIPE AND SERVICE LINE INSTALLATION 

A. Excavation and Backfill

1. Perform pipeline excavation and backfill meeting the applicable
requirements of Section 02221: TRENCH EXCAVATION AND
BACKFILL FOR PIPELINES AND APPURTENANT
STRUCTURES.

B. Responsibility for Materials

1. Be responsible for all material furnished. Replace all material found
defective in manufacture or damaged in handling after delivery.
This includes furnishing all material and labor required for the
replacement of installed material discovered defective before final
acceptance of the work or during the guarantee period.

2. Be responsible for the safe storage of material intended for the
work until it has been incorporated in the completed project.

C. Handling of Pipe

1. Deliver and distribute all pipe to the site. Load and unload pipe,
fittings and accessories by lifting with hoists or skidding to avoid
shock or damage. Do not drop any materials. Do not roll or skid
pipe handled on skidways against pipe already on the ground.

2. In distributing the material at the site of the work, unload each piece
opposite or near the place where it is to be laid in the trench. Keep
the interior of all pipe and other accessories free from dirt and
foreign matter at all times.

3. Handle pipe to prevent damaging coating or lining. If any part of the
coating or lining is damaged, make all repairs in a manner
satisfactory to the Engineer.

D. Laying Pipe

1. Lay and maintain all pipe to the specified lines and grades with
fittings, tees and manholes at the required locations. Establish line
and grade using batter boards and string line, laser equipment or
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other approved methods. When batter boards and string line are 
used, use a minimum of three batterboards at all times.  

2. Install wye or tee fittings in the mainline sewer for service line
connections. Furnish wye or tee fittings of the same material,
design and specifications as the sewer main pipe. Joint service
pipe to tee branches or main line pipe other than PVC using special
joint adapters manufactured specifically for jointing the two types of
pipe.

3. Use tools and equipment, satisfactory to the Engineer, for the safe
and convenient prosecution of the work. Carefully lower all pipe and
fittings into the trench to prevent damage to pipe materials and
protective coatings and linings. Do not drop or dump any materials
into the trench.

4. Take every precaution to prevent foreign material from entering the
pipe while it is being installed. At times when pipe laying is not in
progress, close the open ends of pipe using a plug or other means
approved by the Engineer. Clean and remove all sand, gravel,
concrete and cement grout that has entered the lines during
construction.

E. Tolerances

1. Install the pipe within 1/2-inch (13 mm) of the specified alignment
and within 1/4-inch (6 mm) of the specified grade.

3.03  SANITARY SEWER SERVICE LINES 
A. Construct service lines meeting Standard Drawing 511. Install the service

line to the property line. Plug the end of the service line with a stopper and
gasket, using a gasket of the same type used for pipe jointing. Do not
grout the plugs.

B. Mark the sanitary sewer and storm drain service line ends at the property
line using a steel fence post 5 feet (1.5 m) long, buried at least 2 feet (0.6
m). Place a 2" X 2" (5cm X 5 cm) wood marker extending from the pipe
invert to ground line. Wire the 2" X 2" (5cm X 5 cm) marker to the steel
fence post. Where applicable, mark the concrete curb to identify the
service locations.  Paint sanitary sewer service markers green and storm
drain service markers gray.
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3.04  TESTS 

A. Make all tests after backfill is completed, but before any surface
restoration or street surfacing. Be responsible for finding and repairing all
breaks and leaks revealed by the tests. Additionally, perform all tests in
the presence of the Engineer, resident inspector, or the Owner’s other
designated representative.

B. Light Test (Visual)

1. After the trench has been backfilled and compacted as specified in
Section 02221, perform a light test between manholes to check
alignment and grade for pipe displacement. Excluding curved
alignments shown on the plans, the completed pipeline is to permit
a true circle of light to be visible from one manhole to the next. If
alignment or grade is not that specified and displacement of pipe is
found, remedy all defects.

C. Leakage Test: New sewer line will not be finally accepted until leakage
tests are made assuring the Engineer that pipe laying and jointing are
satisfactory.

D. Water Test

1. Where groundwater is at least 2 feet (0.6 m) above the sewer line,
make tests by sealing off the section of lines between manholes
and measuring the actual flow by collecting or pumping the
discharge into barrels or other approved methods. Continue tests
at a minimum of 4 hours for each section tested. Allow time to
soak lines and manholes in advance of performing tests.

2. When groundwater is not 2 feet (0.6 m) above the pipe, test as
follows: On flat slopes where the depth over the centerline of the
pipe in the lower manhole of the section being tested will be not
more than 10 feet (3 m), fill the upper manhole to 2 feet (0.6 m)
over the top of the pipe or 2 feet (0.6 m) above the groundwater
elevation (whichever is higher), and block the lower manhole.
When the above conditions cannot be met, the Engineer may
order testing the line in sections between manholes. Measure the
leakage by checking the water level drop in the manhole over a 4
hour period.
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3. The allowable infiltration or exfiltration, including manholes, cannot

exceed 200 gallons per day per mile of sewer per inch of pipe diameter

(185 liters per day per kilometer of sewer per centimeter of pipe

diameter). This does not exclude obvious and concentrated leaks and

physical defects, such as open joints, pinched gaskets, cracked barrels or

bells, etc. Make repairs on concentrated leaks, and as required to reduce

infiltration or exfiltration leakage below the specified rate.

1. Furnish all labor, equipment and materials (including water)
necessary for performing the sewer line tests at Contractor
expense.

3.05  WATER AND SEWER MAIN SEPARATION 

A. Horizontal and vertical separation between water and sewer mains is
dictated by Idaho Department of Environmental Quality.

END OF SECTION 02730 

F. Material and Equipment for Testing

E. Number of Tests

1. Perform the number of leakage tests directed by the Engineer to
assure that materials and workmanship are acceptable. Repair
defective joints using only approved methods. Replace pipe
having cracked or broken barrels. Do not exceed 800 feet (240 m)
of sewer line per test unless otherwise approved.

Page 7 of 7
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PART 1 - GENERAL 

1.1 SUMMARY 
A. The requirements listed in this section are supplemental to the Division 01

General Requirements.

B. It shall be the responsibility of the Plumbing Contractor to examine and refer to
the  specifications for construction.  Inspect the building site and existing
facilities for verification of present conditions.  Make proper provisions for these
conditions in performance of the work and cost thereof.

C. Furnish and install materials and any required incidental items required by
good practice to complete the Project.

1.2 CODES AND STANDARDS
A. Work shall meet the requirements of the plans and specifications and shall not

be less than the minimum requirements of applicable sections of the latest
Codes and Standards of the following Organizations:
1. American Water Works Association (AWWA)
2. Uniform Plumbing Code (UPC)
3. Occupational Safety & Health Act (OSHA)
4. Plastic Pipe Institute (PPI)
5. International Mechanical Code (IMC)
6. International Building Code (IBC)
7. Requirements of the Serving Utility Company
8. Local and State Codes and Ordinances

1.3 FEES AND PERMITS
A. The Plumbing Contractors shall pay all fees and arrange all permits required

for work done under their contract and under their supervision by subcontract.

1.4 MATERIALS AND EQUIPMENT

A. This Contractor shall be responsible for materials and equipment installed 
under this contract.  Contractor shall also be responsible for the protection of 
materials and equipment of others from damage as a result of his work.

B. This Contractor shall make the arrangement CO for the introduction into the 
building.

C. Store materials on raised platforms and protect from the weather by means of 
waterproof covers. Coverings shall permit circulation of air around the materials 
to prevent condensation of moisture.  Screen or cap openings in pipe to prevent 
the entry of vermin.
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1.5 INTENT OF DRAWINGS 

A. The drawings are diagrammatic and do not necessarily show exact location of

1.6 RESPONSIBITY 

piping  

A. Plumbing work shall conform to requirements of all divisions 22 and 23
specifications.

B. The Plumbing shall be responsible for the installation of a satisfactory
and complete system in accordance with the intent of the drawing and
specifications. Provide, at no extra cost, all incidental items, materials,
accessories and labor required for completion of the work even though
they are not specifically mentioned or indicated on the drawings or in the
specifications.

C. The drawings do not attempt to show complete details of the
construction.

D. Location plumbing system components shall be checked for conflicts with
openings, structural members and components of other systems having fixed
locations. In the event of any conflicts, the Architect/Engineer shall be consulted
and their decision shall govern. Necessary changes shall be made at the
Contractor’s expense.

E. Final location of cleanout  and wye fittings must be coordinated with facilities
required for other installations to prevent conflict with other improvements.

F. At all times during the performance of this Contract, properly protect work from
damage and protect the Owner's property from injury of loss.  Make good any
damage, injury or loss,

G. Provide and maintain passageways, guard fences, lights and other facilities for
protection required by Public Authority or Local conditions.

H. The Contractor shall be responsible for damages due to the work of their
contractors, to the building or its contents, people, etc.

1.8 WORKMANSHIP 
A. Work under this contract shall be performed by workmen skilled in the plumbing 

trade.

B. Obtain Architect's/Engineer's approval before performing any cutting on 
structural members or patching of building surfaces. Any damage to the building 
or equipment by the Mechanical or Plumbing Contractor shall be repaired by 
skilled craftsmen of the trades involved at the Contractor’s expense.
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1.9 COORDINATION
  

A. Plumbing Contractors shall plan their work to proceed with a minimum
interference with Residents and Employees working in the building.

B. In general, pipelines requiring gravity drainage shall be installed first.

C. Leave sufficient space for the installation of insulation on piping  as specified.
It is not acceptable to compress pipe or duct insulation for any reason.

1.10 CLEANING 
A. Keep the job site clean. The Plumbing Contractors shall remove all waste a

rubbish associated with their work.

B. Upon completion of work, remove materials, scraps and debris relative to
plumbing leave all spaces clean and orderly.

1.11 TEMPORARY FACILITIES 
A. Offices

1. The Mechanical and Plumbing Contractor must have the permission of the 
Owner and General Contractor or Construction Manager to install a 
temporary office/job trailer on the project site.

2. Contractor shall completely remove his temporary installations when no 
longer needed and the premises shall be completely clean, disinfected, 
patched, and refinished to match adjacent areas.

B. Ladders and Scaffolds
1. The Plumbing Contractors shall provide their own ladders, trench boxes 

etc. of substantial construction for access to their work in various locations.  
When no longer needed, they shall be removed by the Contractor. 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes the following:
1. Pipe Sleeves
2. Sleeve Seals Systems for Piping
3. Silicone Sealant
4. Escutcheons for Piping
5. Floor Plates

1.2 SUBMITTALS 

A. See Section 220000 “General Requirements of Plumbing and HVAC” for
Submittal requirements.

1.3 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS
D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and
operators according to ASME Boiler and Pressure Vessel Code.

1.4 PERFORMANCE REQUIREMENTS 

A. Compatibility: Products shall be suitable for piping service fluids, materials,
working pressures, and temperatures.

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Galvanized-Steel Sheet Pipe Sleeves: 0.0239-inch minimum thickness; round
tube closed with welded longitudinal joint.
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2.2 SLEEVE-SEAL SYSTEMS 

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

1. Advance Products & Systems, Inc.
2. CALPICO, Inc.
3. GPT; an EnPro Industries company.
4. Metraflex Company (The).

B. Description:

1. Modular sealing-element unit, designed for field assembly, for filling
annular space between piping and sleeve.

2. Designed to form a hydrostatic seal of 20-psig.
3. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of

pipe. Include type and number required for pipe material and size.
4. Pressure Plates:  Composite plastic.
5. Connecting Bolts and Nuts:  Stainless steel of length required to secure

pressure plates to sealing elements.

2.3 SILICONE SEALANTS 

A. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and
minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing
silicone joint sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT.
Grade P Pourable (self-leveling) formulation is for opening in floors and other
horizontal surfaces that are not fire rated.

2.4 ESCUTCHEONS 

A. One-Piece, Stamped-Steel Type: 

2.5 FLOOR PLATES 
A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

http://www.specagent.com/Lookup?ulid=3030
http://www.specagent.com/Lookup?uid=123457073338
http://www.specagent.com/Lookup?uid=123457073339
http://www.specagent.com/Lookup?uid=123457074353
http://www.specagent.com/Lookup?uid=123457073336
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PART 3 - EXECUTION 
3.1 SLEEVE INTALLATION 
A. Install sleeves for piping passing through penetrations in floors, 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size 
large enough to provide 1-inchannular clear space between piping and concrete 
slabs and walls.

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as 
new slabs and walls are constructed.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical 
equipment areas or other wet areas 2 inches above finished 
floor level.

2. Using silicone sealant, seal space outside of sleeves in slabs and walls 
without sleeve-seal system.

3.2 SLEEVE-SEALS SYSTEM INSTALLATION 
A. Install sleeve-seal systems in sleeves in exterior concrete walls at piping entries 

into building.

B. Select type, size, and number of sealing elements required for piping material 
and size and for sleeve ID or hole size. Position piping in center of sleeve. 
Center piping in penetration, assemble sleeve-seal-system components, and 
install in annular space between piping and sleeve. Tighten bolts against 
pressure plates and make a watertight seal.

3.3 SLEEVE-SEAL SCHEDULE 
A. Use sleeve and sleeve-seals for the following piping-penetration 

applications:
1. Interior or Exterior Concrete Slabs-on-Grade: Sleeve not required.
2. Interior Concrete Slabs Above Grade: Galvanized-Steel Sheet Pipe 

Sleeves with Silicone Sealant or Fire calk

3.4 ESCUTCHEON INSTALLATION 
A. Install metal escutcheon for  Cleanout piping lid for exterior location.

Install escutcheons with ID to closely fit around pipe, with OD that 
completely covers opening.

END OF SECTION 220500 
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PART 1 - GENERAL 
1.1 SUMMARY 

A. Section Includes:
1. Cleanouts.
2. Miscellaneous sanitary drainage piping 

specialties.

1.2 SUBMITTALS 

A. See Section 220000 “General Requirements of Plumbing and HVAC” for
submittal requirements.

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTIONS 

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of
specified testing agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

2.2 CLEANOUTS 

A. Above Grade Wall Cleanout
1. Provide JR Smith 4422 or approved equal
2. Description: Cast iron caulked spigot ferrule with cast bronze taper thread 

plug and stainless steel round cover and screw.

B. Finished Floor Cleanout
1. Provide JR Smith 4100 or approved equal
2. Description: Cast iron cleanout with extra heavy duty round, adjustable, 

scoriated, secured nickel bronze top, and no-hub outlet, gasket seal 
bronze plug and flashing clamp for.

C. Outdoor Cleanout
1. Provide JR Smith 4241S or approved equal
2. Description: Cast iron floor level cleanout assembly with heavy duty, 

round, adjustable, scoriated cast iron top, non-tilt tractor cover, gasket 
seal bronze plug.
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2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Open Drains or Hub Drains:

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-
less, cast-iron soil-pipe fittings. Include P-trap, riser section; and where 
required, increaser fitting joined with ASTM C 564 rubber gaskets.

2. Size: See drawings. If not shown drain shall 2” minim or one size larger 
than piping discharging to the drain.

B. Expansion Joints:

1. Standard: ASME A112.6.4.
2. Body: Cast iron with bronze sleeve, packing, and gland.
3. End Connections: Matching connected piping.
4. Size: Same as connected soil, waste, or vent piping.
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to 
the following, unless otherwise indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage 
piping unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 

100 feet for larger piping.
4. Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout with top flush with 
finished floor. It shall be the responsibility of the plumbing contractor to 
coordinate the installation of cleanouts with the general contractor and floor 
contractor to ensure that floor cleanouts are properly adjusted so that the top is 
flush and level with finished flooring material. Cleanout covers that are not flush 
and level with the finished floor will be rejected and the plumbing contractor will 
be required to sawcut or core drill the floor, provide and install and new 
cleanout, coordination installation of new concrete and new finished flooring 
material.

C. For cleanouts located in concealed piping, install cleanout wall access covers, 
of types indicated, with frame and cover flush with finished wall.

D. Install air-gap fittings on draining-type backflow preventers and on indirect-
waste piping discharge into sanitary drainage system.

E. Install expansion joints on vertical stacks and conductors. Position expansion 
joints for easy access and maintenance.

F. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes 
unless trap is indicated.

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" 
for piping installation requirements. Drawings indicate general arrangement of 
piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
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3.3 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt
or debris and to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work
stops.

END OF SECTION 221319 
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	Part 1 GENERAL
	1.01 WORK INCLUDED
	A. The work shall consist of installing measures or performing work to control and protect the environmental quality of the project site and to minimize the pollution of the water and air during the construction operations in accordance with these spe...

	1.02 RELATED WORK SPECIFIED UNDER OTHER SECTIONS
	A. Section 01400 - QUALITY CONTROL.


	Part 2 PRODUCTS (Not Used)
	Part 3 EXECUTION
	3.01 GENERAL PROVISIONS
	A. The Contractor in executing the work shall maintain affected areas within and outside project boundaries free from environmental pollution that would be in violation of federal, state, or local regulations.
	B. Do not impair operation of existing systems. Prevent construction material, pavement, concrete, earth, volatile and corrosive wastes and other debris from entering all wastewater pump stations, treatment processes, or other structures. Maintain ori...
	C. Permits and authorizations from federal, state, and local agencies are addressed herein. The Contractor shall abide by the provisions of all applicable permits and authorizations.

	3.02 EROSION AND SEDIMENT CONTROL MEASURES AND WORKS
	A. The erosion and sediment control work and measures shall include but not be limited to the following and as shown on the Contract Documents.
	B. Control of Earthwork Activities:
	1. The excavation and moving of soil materials shall be scheduled so that the smallest possible areas will be unprotected from erosion for the shortest time practical.
	2. Excavated materials or other construction material shall not be stockpiled or deposited near or on stream banks, lake shorelines, or other watercourse perimeters where they can be washed away by high water or storm runoff or can in any way encroach...
	3. All earthwork operations on shore shall be carried out in such a manner that sediment runoff and soil erosion to the water are controlled.

	C. Seeding:  Seeding to protect disturbed areas shall be used as specified in the Contract Document Section 02480, SURFACE RESTORATION.
	1. All areas disturbed or newly created by the construction activity, shall be seeded with vegetation both in kind and in quantity (this will include both herbaceous and woody species) that are indigenous to the area for protection against subsequent ...

	D. Vegetation Conservation:  Except where clearing is required for the permanent works, approved construction roads, or excavation operations, all trees, native shrubbery, and vegetation shall be preserved and shall be protected from damage by the con...
	1. Undisturbed buffer strips of natural vegetation shall be left on banks and bottoms of waterways and at road crossings until start of construction.

	E. Diversions:
	1. Diversions shall be used to divert water away from work areas and/or to collect runoff from work areas for water quality treatment and safe discharge.
	2. Diversions or channel changes required by the Contractor to complete the work shall be completed in a manner to minimize erosion and to leave the stream course essentially unchanged.
	3. The Contractor shall remove all diversions, culverts, bridges and other temporary work following completion of the work and shall restore the area disturbed to essentially the same configuration as it was prior to construction or to the final lines...

	F. Stream Crossings: The Contractor shall not be permitted to ford live streams.  Where possible or required, the Contractor shall install adequate culverts, bridges, or other works so that all equipment and vehicles can operate and work can be comple...
	G. Sediment Basins: Sediment basins shall be used to settle and filter out sediment from eroding areas, and to protect properties and streams below the construction areas.
	H. Temporary and permanent slope breakers and sediment barriers (e.g. soil berms or staked bales of hay) will be installed to reduce water erosion on slopes greater than five percent.

	3.03 WATER POLLUTION CONTROL
	A. The Contractor's construction activities shall be performed by methods that will prevent the entrance, or accidental spillage, of solid matter, contaminants, debris, and other objectionable pollutants and wastes into sewers, streams, flowing or dry...
	1. No herbicide shall be applied within 25 feet of water bodies unless specifically labeled for use in or next to water. Mechanical or biological control methods also can be used. Herbicide shall be applied in compliance with federal, state, and local...

	B. Compliance with Applicable Laws and Regulations:
	1. The Contractor shall comply with all applicable Federal, State and local laws, orders, and regulations concerning the control and abatement of water pollution.
	2. Prior to the discharge of any wastewater or other pollutants, or any dredged or fill materials into navigable waters, the Contractor shall obtain the proper permits and provide a copy to the Government.

	C. Other Provisions:
	1. All construction debris shall be disposed of on land in such a manner that it cannot enter a waterway or wetland.
	2. Equipment for handling and conveying materials during construction shall be operated to prevent dumping or spilling the materials into the water except as approved herein.
	3. During construction and subsequent operation of this facility, no petroleum products, chemicals, or other deleterious materials shall be allowed to enter or be disposed of in such a manner so that they could enter the water and precautions shall be...

	D. Groundwater Considerations:
	1. Contractor is advised that groundwater could be present in the project site. Seasonal fluctuations in groundwater levels are to be anticipated. Contractor is responsible for providing dewatering equipment and methods for work. Groundwater shall be ...
	2. All costs of dewatering, including testing, and all related work of cleanup, restoration, etc. shall be considered incidental to the work.
	3. Contractor shall accomplish any dewatering in a manner acceptable to the State of Idaho.
	4. Contractor is also advised that if construction dewatering is required and dewatering flow will be discharged to surface water, the contractor may be required to obtain a Short Term Activity Exemption from the Idaho Department of Environmental Qual...

	E. Soil Considerations:
	1. Contractor shall be responsible for stabilizing all excavated areas before backfilling.  Any excavated material which is unsuitable for backfill due to moisture content (either excessively wet or dry) shall be conditioned in a manner acceptable to ...


	3.04 CONSTRUCTION GENERAL PERMIT
	A. If a construction project disturbs more than one acre of land (or is part of a larger common development that will disturb more than one acre), the operator is required to apply for a permit from EPA after developing a site-specific Stormwater Poll...

	3.05 CHEMICAL POLLUTION
	A. The Contractor shall provide tanks or barrels to be used to dispose of chemical pollutants produced as a by-product of the project Work such as drained lubricating or transmission oils, greases, soaps, asphalt, etc. At the completion of the constru...
	B. Sanitary facilities such as chemical toilets or septic tanks shall not be placed adjacent to live streams, wells, or springs. They shall be located at a distance of 200 feet or as required to prevent contamination of any well or water course.
	C. The term pesticide as used in these Specifications shall include all herbicides, insecticides, fungicides, and rodenticides. Should the Contractor find it necessary to use pesticides in the areas of Work under this contract, he shall submit his pla...
	D. Pesticides used shall only be those registered with the Environmental Protection Agency in compliance with the Federal Environmental Pesticide Control Act of 1972 and other Federal pesticide acts. Pesticides names on the Department of the Interior'...

	3.06 AIR POLLUTION
	A. The Contractor shall comply with applicable Federal, State, and local regulations concerning the prevention and control of air pollution and the burning of brush, slash or other materials. Burning is not permitted at the project site. In no case sh...
	B. Fire prevention measures shall be taken to prevent the start or the spreading of fires resulting from the project Work.
	C. In the conduct of construction activities and operation of equipment, the Contractor shall utilize such practicable methods and devices as are reasonably available to control, prevent, and otherwise minimize atmospheric emissions or discharges of a...
	D. Equipment and vehicles that show excessive emissions of exhaust gases shall not be operated until corrective repairs or adjustments are made.

	3.07 DUST ABATEMENT
	A. All public access or haul roads used during construction of the project shall be sprinkled with water as required to fully suppress dust. The Contractor shall prevent dust which has originated from his operation from damaging lawns, crops, cultivat...

	3.08 NOISE POLLUTION
	A. The Contractor shall comply with applicable Federal, State, and local laws, orders, and regulations concerning the prevention, control, and abatement of excessive noise.
	B. The use of jackhammers, pile driving, or other operations producing high-intensity impact noise may not be performed at night unless the Contractor receives prior approval of the CO and nearby property owners.

	3.09 WASTE MATERIAL DISPOSAL
	A. Excess excavated material not required or suitable for backfill, concrete, sewer mains, and other waste material, must be disposed of in licensed landfills or at other sites for which local, county, or state approval is obtained.
	B. Unacceptable disposal sites include, but are not limited to, sites within a wetland or critical habitat and sites where disposal will have a detrimental effect on surface water or groundwater quality.
	C. Contractor may make his own arrangements for disposal subject to submission of proof that the owner(s) of the proposed site(s) has a valid fill permit issued by the appropriate governmental agency.
	D. Maintain areas covered by the Contract and affected public properties free from accumulations of waste, debris, and rubbish caused by construction operations. Remove excavated materials from the site, or stockpile where shown or directed by CO.
	E. Cleaning and disposal shall comply with local ordinances and pollution control laws. Do not burn or bury rubbish or waste materials on the project site. Do not dispose of volatile wastes such as mineral spirits, oil, chemicals, or paint thinner on-...
	F. Waste materials including, but not restricted to, refuse garbage, sanitary wastes, industrial wastes, and oil and other petroleum products, shall be disposed of by the Contractor. Materials must be disposed of by acceptable means such as an accepte...
	G. Disposal of construction debris shall meet the requirements of the State of Idaho.

	3.10 MAINTENANCE, REMOVAL AND RESTORATION
	A. The Contractor shall, at all times, keep the construction area, including storage areas used by him, free from accumulations of waste materials and rubbish.

	3.11 OSHA REGULATIONS
	A. General: Contractor will be required to comply with the Amendment to the Occupational Safety and Health Administration Construction Standards for Excavations, 29 CFR Part 1926, Subpart P printed Tuesday October 31, 1989 and effective January 2, 199...
	B. Any conflicting information between the OSHA document and these Contract Documents shall be revised so that the OSHA document requirements supersede and take precedence over all other conflicting information. Contractor shall be required to obtain ...
	C. Trench Shoring
	1. Type 1 TRENCH EXCAVATION. Excavation performed as Type 1 need not have protective support. The sides of all trenches shall be sloped back according to the soil type and in accordance with other criteria as defined in OSHA STANDARDS, 29 CFR, PART 19...
	2. TYPE 2 TRENCH EXCAVATION. Excavation performed as Type 2 shall provide a support system, shielded system or other system, if required, which adequately protects employees against cave-in and which is designed in accordance with OSHA STANDARDS as de...

	D. Hazardous Atmospheres:  Contractor shall prevent employee exposure to potentially harmful levels of atmospheric contaminants and assure acceptable atmospheric conditions by complying with the requirements of 29 CFR, Part 1926, Subpart P. Monitoring...

	3.12 CONTAMINATED MATERIALS
	A. General:  If contaminants are encountered, Contractor shall provide notice to Government and the Idaho Department of Environmental Quality (IDEQ).
	B. Procedures at Petroleum Contaminated Soils/Groundwater Site:  Contaminated soil material shall be separated during the excavation process from non-contaminated material and then be removed and disposed of in accordance with Federal, State, and Loca...
	1. Contractor shall comply with all applicable OSHA regulations to protect the health and safety of their employees from known or suspected hazards in the Work environment. For a Contractor working near any discovered contaminated areas during the pro...
	2. The pipe zone and bedding zone shall be sealed at each end of the determined petroleum contaminated material zone with impervious soil/bentonite trench plugs to prevent migration of the contaminant from the area.
	3. The pipe materials shall be stored, handled, and installed to prevent contact with any contaminants and to prevent migration of the contaminants from the area. The CO may revise the pipe, gaskets, and other materials as necessary to protect Work fr...
	4. If temporary site storage of the petroleum contaminated material is required the material shall be secured from access by all unauthorized parties. The material shall be covered and provisions taken to prevent migration of the contaminants from the...
	5. All petroleum contaminated soils shall be removed from the site as directed by the CO.  The materials shall not be placed back in the trench to be used as backfill.

	C. Procedures at Other Contaminated Soil Sites:  When contaminants other than petroleum products are encountered during the project (such as hazardous substances or wastes), the situation will be addressed by Government at the time of discovery.
	D. Dewatering Activities:

	3.13 NOXIOUS WEEDS
	A. During construction, the Contractor shall take steps to prevent the spread of noxious weeds. The Contractor shall arrive at the construction site with clear, weed-free equipment.
	B. Noxious weeds shall be controlled within the areas disturbed by the Contractor in performance of the work. Control may include pulling and disposal of weeds present after surface restoration.

	3.14 FIRE PROTECTION
	A. Muffler systems on construction equipment shall have spark arresters to reduce risk of fire. The Contractor shall maintain fire extinguishers and other firefighting equipment to quickly respond in the event of a fire.

	3.15 WETLANDS
	A. Wherever possible, construction shall avoid wetlands and riparian areas.
	B. The Contractor shall comply with all of Section 401 water quality certification conditions, and any additional federal water quality requirements/conditions.
	C. Straw bales, berms, or other acceptable erosion/sedimentation control devices shall be installed at the edge of wetlands and other waters prior to construction. All exposed soils shall be permanently stabilized at the earliest practicable date.
	D. Hazardous materials, including fuels and lubricating oils, shall not be stored within 250 feet of wetlands. Additionally, construction equipment shall not be serviced or refueled within 250 feet of such areas.

	3.16 THREATENED, ENDANGERED, CANDIDATE, AND SENSITIVE SPECIES AND         HABITATS
	A. The Contractor agrees that, should he or any of his employees in the performance of this contract, discover evidence of possible threatened, endangered, candidate, and sensitive species and habitats, he will cease work and notify Government immedia...
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	Part 1 GENERAL
	1.01 SECTION INCLUDES
	A. Damage to Existing Structures
	B. Closeout Procedures.
	C. Final Cleaning.
	D. Project Record Documents.
	E. Operation and Maintenance Data.
	F. Warranties, Bonds and Affidavits.
	G. Final Inspection.
	H. Maintenance Materials.

	1.02 DAMAGE TO EXISTING STRUCTURES
	A. Prior to final acceptance by the CO, the Contractor shall repair or otherwise return to original condition any parts of the existing facilities which have been damaged during construction.

	1.03 CLOSEOUT PROCEDURES
	A. The Contractor shall submit written certification that the Contract Documents have been reviewed, the work has been inspected, and that the work is complete in accordance with the Contract Documents and is ready for the CO's final inspection.
	B. The Contractor shall provide any submittals to Government that are required by governing or other authorities.
	C. The Contractor shall submit the final Application for Payment identifying the total adjusted Contract Sum, previous payments, and the sum remaining due.

	1.04 FINAL CLEANING
	A. The Contractor shall keep the premises free of the accumulation of surplus materials and rubbish resulting from his construction operations and the operations of his subcontractors.  The Contractor shall remove all waste and surplus materials, rubb...
	B. The Contractor shall execute final cleaning prior to the final inspection according to the following provisions:
	1. Clean, sweep, wash, and polish work and equipment provided under the Contract, including finishes.  Leave the site in a complete and finished condition to the satisfaction of the CO.
	2. Should Contractor not remove rubbish or debris or not clean the facilities and site as specified above, the CO reserves the right to have final cleaning done at the sole expense of the Contractor.

	C. The Contractor shall also provide for the following:
	1. Repair, patch, and touch up marred surfaces to specified finish, and match adjacent surfaces.
	2. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign material from exposed interior and exterior finished surfaces.
	3. Broom clean concrete and paved surfaces; rake clean other surfaces.
	4. Remove from the Government's property temporary structures and materials, equipment, and appurtenances not required as part of, or appurtenant to, the completed work.

	D. Government will assume responsibility for cleaning as of the date of substantial completion.

	1.05 PROJECT RECORD DOCUMENTS
	A. The Contractor shall maintain on site, one set of the following record documents to record actual revisions to the work.
	1. Contract Drawings, Specifications, and Addenda.
	2. Change Orders and other Contract Modifications.
	3. Reviewed shop drawings, product data, and samples.

	B. The Contractor shall store Record Documents separate from the documents used for construction.
	C. The Contractor shall record information concurrent with the construction progress.  A lack of current record information may result in delay of processing progress payments.
	D. The Contractor shall legibly mark and record in the Construction Documents at each product section, the description of actual products installed, including the following:
	1. Manufacturer's name and product model and number.
	2. Product substitutions or alternates utilized.
	3. Changes made by Addenda and Modifications.

	E. The Contractor shall legibly record all Documents and Shop Drawings to record actual construction characteristics including:
	1. Measured horizontal and vertical locations of any underground utilities and appurtenances, referenced to permanent surface improvements.
	2. Measured depths of foundations in relation to project datum.
	3. Field changes of dimension and details.
	4. Details not on the original Contract Drawings.
	5. Measured locations of internal utilities and appurtenances concealed in construction, referenced to visible and accessible features of the work.

	F. The Contractor shall submit the required documents to CO with claim for Final Application for Payment.

	1.06 OPERATION AND MAINTENANCE DATA
	A. The Contractor shall prepare binder covers with the printed title "OPERATION AND MAINTENANCE DATA", the title of project, and all subject matter contained in the binder when multiple binders are required.
	B. The Contractor shall provide documents and certificates, including the following:
	1. Shop Drawings and product data, including wiring diagrams.
	2. Installation and start-up procedures.
	3. Troubleshooting and operational instructions, including proper adjustment, short-term and long-term shutdown, safety precautions, maintenance and overhaul, lubrication, etc.
	4. Certificates for field testing and start-up.
	5. Photocopies of warranties and bonds.

	C. The Contractor shall submit one copy of the completed volumes in final form with his request for final inspections.  This copy will be returned after final inspection, with the CO comments.  The Contractor shall revise the content of the documents ...

	1.07 WARRANTIES, BONDS AND AFFIDAVITS
	A. The Contractor shall submit all written warranties, bonds, and affidavits, along with notarized copies, as required to the Government prior to final payment.
	B. Warranties shall extend for the full period of the required guarantee period after:
	1. Replacement of work found defective during guarantee period.
	2. Repair of inoperative items or adjustments to proper working condition of items not operating properly at time of final inspection.

	C. The Contractor shall execute and assemble documents from all subcontractors, suppliers, and manufacturers.
	D. The Contractor shall submit four (4) sets prior to the application for final payment, bound in 8 ½ x 11-inch pages, in binders with durable plastic covers.  The binder shall be provided with a printed title "WARRANTIES, BONDS AND AFFIDAVITS" and th...
	E. For Items of Work delayed beyond the date of Substantial Completion, the Contractor shall provide an updated submittal within ten days after acceptance, listing the date of acceptance as the start of warranty period.

	1.08 FINAL INSPECTION
	A. The Contractor shall request a final inspection in writing prior to the anticipated date of completion.
	B. Work will not be considered ready for final inspection until it has been completed and the Contractor has certified that all items are properly operating and tested in strict compliance with the Contract Documents.
	C. The Contractor or project supervisor shall be at the job-site during the final inspection.
	D. The CO will present to the Contractor, after the final inspection, a list of any items not meeting contract requirements.  This list will be confirmed in writing by the CO and all items on it must be made acceptable before final payment will be made.


	Part 2 PRODUCTS
	2.01 ACCESSORIES
	A. Furnish to Government, upon acceptance of equipment, all accessories required to place each item of equipment in full operation including, but not limited to, special tools, adequate oil and grease as required for first lubrication of equipment (af...
	B. Extra Materials:
	1. Furnish, tag, and box for shipment and storage of the special tools and other extra materials specified in the individual Specification sections.
	2. Deliver all extra materials prior to 90 percent project completion to the project site.
	3. Notify CO upon arrival of extra materials.
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	PART 1 GENERAL
	1.01. DESCRIPTION
	A. The work of this section includes the excavation, trenching and backfilling for pipelines and appurtenances. It includes all clearing, grubbing, site preparation, removal and disposal of debris from the excavation, handling and storing materials fo...

	1.02. REFERENCES
	A. The current publications listed below form a part of this specification.

	1.03. QUALTIY CONTROL
	A. Field Density Testing
	1. In-place field density tests for quality assurance shall be at Contractor expense meeting AASHTO T238 and T239 (ASTM D2922 and D3017), Nuclear Densometer Methods. Quality assurance field density testing shall be performed on trench backfill above t...
	2. Re-testing failing areas shall be at the expense of the Contractor.
	3. At the direction of the CO, Contractor shall provide necessary equipment and services to excavate and replace materials for test holes up to 5 feet deep into the compacted backfill to allow testing below the surface of any lifts covered without ins...

	B. Gradation, Laboratory Maximum Density and Optimum Moisture
	1. Quality assurance tests shall be at the expense of the Contractor for each on-site natural soil or each source of off-site material, including borrow material, to determine the gradation, laboratory maximum density values, and optimum moisture cont...
	2. All material samples shall be furnished by the Contractor at the Contractor's sole expense. Samples shall be representative and be clearly marked to show the source or the material and the intended use on the project. Sampling of the material sourc...
	3. Final acceptance of material for use on the project will be based on laboratory results and/or certified test results submitted by the Contractor to the CO, at the CO's discretion.

	C. Material Submittals
	1. Submit to the Contractor’s testing laboratory samples of all on-site and off-site pipe bedding, borrow/backfill material for gradation, laboratory maximum density, and optimum moisture content.
	2. Samples shall be submitted to the Contractor’s testing laboratory for testing and approval by the CO at least 10 days before the material is required for use.
	3. Gradation testing shall be made on samples taken at the place of production prior to shipment. If the CO determines that variation in gradation is occurring, or if the material appears to depart from the Specifications, samples of the finished prod...
	4. No imported materials shall be delivered to the site until the proposed source and materials tests have been tentatively accepted in writing by the CO.


	1.04. EXCAVATION SAFETY
	A. The Contractor shall be solely responsible for making all excavations in a safe manner. Provide appropriate measures to retain excavation side-slopes and prevent rock falls to ensure that persons working in or near the excavation are protected. Any...
	B. Safe temporary cut slopes are the responsibility of the Contractor who shall meet all appropriate OSHA Safety and Health Standards effective on the date of the bid opening.

	1.05. CODES, ORDINANCES, AND STATUTES
	A. Contractors shall familiarize themselves with, and comply with, all applicable codes, ordinances, and statutes, and bear sole responsibility for the penalties imposed for non-compliance.


	PART 2 PRODUCTS
	2.01. PIPE BEDDING MATERIALS
	A. TYPE 1 PIPE BEDDING
	1. Type 1 Pipe Bedding includes the material placed from 4 inches below the bottom of the pipe, around the pipe, and to 6 inches above the pipe.  Where rock is encountered in the trench, the bedding depth shall be increased to 6 inches below the pipe.
	2. Material shall be clean non-cohesive natural unwashed gravel or sand or crushed hard stone graded as follows with a plasticity index of 6 or less s determined by AASHTO T89 and T90.  Material shall be free of clods and frozen materials.
	3. Where wet or unstable conditions are encountered, Contractor shall use alternate Wet Condition Type 1 Pipe Bedding that is free draining and non-plastic.
	4. Native trench material shall not be used for pipe bedding without approval from the CO.  If approved by the CO, excavated trench material may be screened, sorted, or otherwise processed to produce pipe bedding material. Processed bedding material s...

	B. TYPE 2 PIPE BEDDING
	1. Type 2 Pipe Bedding shall be used as directed by the CO to replace unsuitable material encountered in the trench bottom.
	2. Place Type 2 Pipe Bedding below the Type I Bedding material to the depth required to adequately support the pipe.
	3. Type 2 Bedding shall consist of granular material meeting the following gradation:


	2.02. TRENCH BACKFILL MATERIALS
	A. Materials from Trench Excavation
	1. Backfill material obtained from trench excavations must be free of cinders, ash, refuse, organic or frozen material, boulders, or other deleterious materials. Backfill materials and placement are further described in the Execution Section of this s...

	B. Imported Backfill Material
	The use of backfill material from borrow source(s) outside the project limits may be authorized when, in the opinion of the CO, an adequate volume of suitable backfill material is not available within the project limits.


	2.03. WATER FOR COMPACTION
	A. Furnish uncontaminated water as required.
	B. Equipment for applying water shall be of a type and quality adequate for the work, shall not leak, and shall be equipped with a distributor bar or other approved device to assure uniform application.  Equipment for mixing and drying out material sh...

	2.05. TRACER WIRE
	A. Tracer wire shall be No. 14 TW direct bury insulated copper wire. Tracer wire connections shall be made with Scotchlok Insulation Displacement Connectors No. 314.


	PART 3 EXECUTION
	3.01. PROTECTION OF EXISTING PROPERTIES
	A. General
	1. Take precautions to protect all adjoining private and public property and facilities, including underground and overhead utilities, driveways, structures, and fences. Restore or replace all disturbed or damaged facilities to its original condition ...
	2. Contact utility owners using the Idaho One Call locate service at 1-800-342-1585, for utility locates before starting work. Protect the utilities exposed during the work and prevent damaging underground utilities adjacent to excavations. Immediatel...

	B. Existing Structures
	1. Prevent damage to existing or new buildings or structures in the work area. Repair all construction related damage to the satisfaction of the CO.


	3.02. TRENCH EXCAVATION
	A. General
	1. Meet current OSHA Safety and Health Standards for all excavation, trenching, shoring, and related work.
	2. Excavate at the specified locations for pipeline installations and appurtenant structures.
	3. During excavation, stockpile backfill materials away from the trench banks to assure trench wall stability. Stockpile excavated materials on only one side of the trench without obstructing existing fire hydrants, valves, manholes and other appurten...
	4. Remove and dispose of all excess or unsuitable excavated materials.
	5. Prevent surface water from flowing into excavations. Promptly remove all water accumulating in trench excavations. Do not permit water to accumulate in any open trench. Remove and re-lay all pipe out of alignment or grade caused by trench flooding.
	6. Grade the trench bottoms to the specified lines and grades. Assure bedding material provides uniform bearing and support for each pipe section along its entire length. Excavate for bell and joints after the trench bedding is graded, limiting the ex...
	7. No differentiation between common and rock trench excavation is made, except when listed as separate bid items in the Contract Documents. Excavation includes removing and subsequent handling of all earth, gravel, bedrock or other material encounter...
	8. The use of trench digging machinery is permitted, except in places where its operation is likely to cause damage to existing structures or features, in which case hand methods are to be employed.

	B. Trench Dimensions
	1. Excavate to the trench dimensions as shown on the Drawings.
	2. Depth
	a. Excavate the trench as required for the invert grade or pipe bury as shown or specified, plus 4 inches for the Type 1 Pipe Bedding. If bedrock, boulders or large stones are encountered at the bottom of the trench, excavate at least 6 inches below t...


	C. Soft or Unsuitable Trench Subgrade
	1. When soft or unstable material is encountered at the trench subgrade which will not uniformly support the pipe, excavate the material to the depth directed by the CO and backfill to trench subgrade elevation with Type 2 Pipe Bedding.

	D. Shoring, Bracing and Sheeting
	1. Provide all shoring, bracing and tight sheeting required to prevent caving and protect workers, meeting current Occupational Safety and Health Act Requirements, and to protect adjacent property and structures. The cost of this work is included in t...

	E. Excavation for Appurtenances
	1. Make excavations for manholes, structures and other appurtenances of the size and depth to permit compacting of backfill on all sides to the specified density. The requirements for removing water and other applicable portions of these specification...


	3.03. DEWATERING
	A. Remove all ground water encountered in trench excavations. Do not place pipe, bedding or backfill materials below the groundwater elevation established by dewatering operations. The cost of dewatering operations is considered a part of the excavati...

	3.04. EXCAVATION STABILITY AND SAFETY
	A. The stability of construction excavations and associated worker safety, including slope geometry and shoring/bracing considerations, are the responsibility of the Contractor. Meet current OSHA regulations. This may require design of temporary slope...
	B. It shall be the Contractor’s responsibility to provide and maintain a reasonable and safe work area for all phases of construction.  The Contractor shall design, install, and maintain all necessary slopes or shoring.  The type of slope or shoring s...

	3.05. TRENCH FILLING AND BACKFILLING
	A. General
	B. Pipe Bedding Placement
	1. Type 1 Bedding.
	a. Place Type 1 Pipe Bedding material 4 inches under the pipe, around the pipe, and to 6 inches over the pipe. Place in maximum lifts of 6 inches, using hand operated or other compaction methods without damaging or disturbing the pipe. Thoroughly comp...
	b. Place backfill material in equal lifts on both sides of the pipe for the full trench width. Take care to prevent migration of Type 1 Bedding into surrounding soils during placement and compaction

	2. Type 2 Pipe Bedding.
	a. Use Type 2 Pipe Bedding as specified or as directed by the CO to replace unsuitable material encountered in the trench bottom, placing it from the bottom of the Type 1 Bedding material to the depth required to adequately support the pipe.


	C. Trench Backfill
	1. After the pipe bedding material is placed and compacted as specified, backfill the trench. Place in lifts of maximum 8-inch thickness. Use backfill material free of cinders, ash, refuse, organic or frozen material, boulders, or other deleterious ma...
	2. Trench backfill from the top of the pipe bedding to ground surface or to the road subgrade is separated into two classifications.
	a. Type A Trench Backfill is compacted backfill typically used in roads or pad areas where vehicular traffic will occur.
	b. Type B Trench Backfill is typically used in open and unimproved areas outside of roadways.

	3. Meet the backfill and compaction requirements for all of the backfill types described in this section.
	4. Watering
	a. Apply uncontaminated water, when required, at the locations and in the amounts required to compact the backfill material to the specified requirements. Maintain an adequate water supply during the work. Assure the equipment used for watering is of ...
	b. Apply water during the work to control dust and to maintain all embankment and base courses in a damp condition in accordance with these contract documents.

	5. Remove, replace, and re-compact backfill in trenches where settlement has occurred as directed by the CO at the contractor's expense.
	6. Placement and Compaction:
	a. Type A Trench Backfill. Place trench backfill in maximum 8 inch compacted lifts within 3 percent of optimum moisture content, and compact to at least 95 percent of Standard Proctor density determined by ASTM D698.
	b. Type B Trench Backfill. Place and compact Type B Trench Backfill in maximum 12 inch lifts at densities equal to or greater than the densities of adjoining undisturbed soil. Mound earth over the trench top a minimum of 6 inches.


	D. Replacement of Unsuitable Backfill Material
	1. Remove and dispose of excavated soils that are saturated, contain deleterious materials or have characteristics that, in the opinion of the CO, render the soils unsuitable as backfill.
	2. Replace unsuitable soils with material obtained from trench excavations within the project limits at the expense of the Contractor. If suitable replacement material is not available within project limits, obtain material from an approved borrow sou...
	3. Place and compact all imported material according to the applicable backfill specification requirements.

	E. Backfill of Appurtenances
	1. Place and compact backfill for appurtenances to finished grade around manholes, inlets, valve boxes and other underground items without disturbing appurtenance alignments.
	2. Meet the backfill material, placement, and compaction requirements specified for the adjoining trench.

	F. Detectable Buried Warning Tape
	1. Install warning tape where shown on the Drawings. Bury tape 18 inches below finish surface grade.

	G. Tracer Wire
	1. Tape wire to top of pipe.
	2. Bring wire to surface outside of all valve boxes.
	3. Subsurface wire splices shall have connections and insulation that ensure continuity of the wire between surface connections.


	3.06. SURVEY MARKERS AND MONUMENTS
	A. Protect all survey markers and monuments. Protection includes marking with flagged high lath and supervising work near markers and monuments. Do not disturb monuments without prior approval from the Government.
	B. Replace all Contractor-disturbed or destroyed survey markers or monuments using a licensed land surveyor.

	3.07. CLEANUP
	A. As work progresses, remove debris and complete to finish grade each portion of the work. Once the work is complete, clear debris and finish the entire site to smooth, uniform slopes presenting a neat and workmanlike appearance. Remove and dispose o...
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	PART 1 GENERAL
	1.01. DESCRIPTION:
	A. This Work is the production and placement of plant mix asphalt concrete pavement.
	B. Hot plant mix asphalt concrete is a mineral aggregate and asphalt material mixed at a central hot plant meeting these specifications and placed in one or more courses on a newly prepared or existing street roadway in accordance with the contract do...

	1.02. REFERENCES:

	PART 2 PRODUCTS
	2.01. GENERAL
	A. The Asphalt Concrete Base Course may be a single bin mix. The Asphalt Concrete Surface Course must have at least a 3-bin separation, when continuous flow mixing types of plants are used. When a drum dryer is used with a weight batching system from ...
	B. The specific type and grading of aggregate shall be as indicated on the plans or in the contract documents. The types and grades are described in this specification.
	C. The furnishing of asphalt materials for use in asphaltic concrete mixes shall meet the requirements for the particular grade specified in the contract documents. The types and grades are described in this specification.
	D. Prepare pavement course to conform to the lines, grades, thickness and typical cross sections shown in project documents and plans, and shall be rolled, finished, and approved by the CO before the placement of the next course.

	2.02. PLANT MIX AGGREGATES
	A. Furnish aggregates from acceptable sources approved by the CO.
	B. Furnish test data as outlined in this section on each source to be used for acceptance by the CO.
	C. Designation of the source of supply and the acceptability of the material there from, does not extend to the grading of the material as it may naturally come from the pit or crusher. Adjust the crusher and screens to remove certain portions of the ...
	D. Aggregate materials shall not contain more than 1.5% by weight of clay lumps, shale, or coal, nor lightweight particles shall exceed 3.5% by weight. No combination of clay, shale, coal, or lightweight particles shall exceed 3.5% by weight. Do not u...
	E. Aggregate used shall consist of gravel, crushed to the specified size, or crushed stone, composed of hard, durable pebbles or stone fragments, and finely crushed stone filler, sand or natural clean material, or other fine mineral material. The port...
	F. For all gradings of fine aggregate, including any blended fine aggregate and mineral filler, passing a No 40 sieve (0.425 mm), shall have a liquid limit not exceeding 25 and a plasticity index of not more than 6.
	G. Assure the composite aggregate is reasonably free from adherent films of clay or other matter that prevents thorough coating of the asphalt material. Assure the aggregate will retain a thorough coating of the asphalt material to be used in the work...
	H. Produce aggregate from a material source having a volume swell not exceeding 10% in 8 days and shows no cracking or disintegration.
	I. Produce coarse aggregate retained on the No. 4 sieve (4.75 mm) having a minimum of 50% by weight of particles with at least one mechanically fractured face. The coarse aggregate shall not exceed 40% wear at 500 revolutions.
	J. Preliminary acceptance of aggregates proposed for use may be made at the point of production. Final acceptance will be made only after tests of the aggregates are complete and in place.
	K. Base Course Asphalt Plant Mix Aggregate:
	1. The Special Provisions may specify a minimum sand equivalent of the aggregate. Assure the composite material meets the gradation requirements in Table 1.
	2. The above gradations represent the extreme limits, which determine the suitability of aggregate for use. The final gradation must be uniformly graded from coarse to fine and not vary from the low limits on one screen to the high limits on the adjac...

	L. Surface Course Asphalt Plant Mix Aggregate:
	1. The Special Provisions may specify a minimum sand equivalent of the aggregate. Assure the composite material meets the gradation requirements in Table 2.
	2. The above gradations represent the extreme limits, which determine the suitability of aggregate for use. The final gradation must be uniformly graded from coarse to fine and not vary from the low limits on one screen tot the high limits on the adja...
	3. The job mix formula establishes target values. During production of the mix, the target gradation shall lie within the job master-grading band specified in Table 2. Deviations from the final approved mix design for gradation of aggregates shall be ...


	2.03. ASPHALT BINDER MATERIAL
	A. Furnish Asphalt binder material to be used as specified in the contract documents that meet the type and grade specified requirements in this section in Table 3.
	1. Grades:
	a. (PGAB) PG 58-22
	b. (PGAB) PG 58-28
	c. (PGAB) PG 64-22
	d. (PGAB) PG 64-28 (Polymer Modified)


	B. The percentage of asphalt by weight, to be added to the aggregate will be, generally, between 4 and 8 percent of the weight of the total mix. The mix design will establish the exact percentage of asphalt in the mix, based upon preliminary laborator...
	C. Obtain CO approval of the asphalt material source before shipments are made to any project. The source of supply cannot change after work is started unless approved in writing by the CO. The CO is not liable for the quantity shipped.
	D. Samples of asphalt binder material may be taken, as directed by the CO, and placed in uncontaminated one-quart containers. When sampled, these shall be taken from the tanker car or truck at the point of delivery on the project and submitted to the CO.
	E. All transport vehicles must be equipped with a spigot or gate valve installed in either: (1) the unloading line, (2) in the tanker at the centerline on the tank, (3) in the pressure line from the unloading pump, or other locations approved by the C...
	F. The supplier furnishing the asphalt binder material shall inspect each tanker car or truck before it is loaded and ship only in clean, uncontaminated, fully insulated cars or trucks, sealed after loading by the supplier.
	G. The material supplier shall issue, in duplicate, a certificate showing full compliance with the specifications for the designated grade of material, together with the following information. Project number, date of shipment, source of the material, ...
	H. The certificate of compliance is the basis for tentative acceptance and use of the material. Samples taken according to applicable sampling methods and retained by the CO may be tested at the CO's discretion. Failure of the asphalt material to meet...
	I. Apply asphalt material at temperatures that assure uniform mixing or spreading. Application temperature ranges for each grade of material should be accompanied with the mix design. Application temperature for mixing applications will be in accordan...
	J. Upon request by the CO, furnish the CO and/or laboratory (responsible for completing the mix design) with data or a report showing the temperature viscosity relationship of each asphalt binder used on the project. Assure this data covers the range...
	a. If creep stiffness is below 300 MPa, the direct tension test is not required. If the creep stiffness is between 300 and 600 MPa the direct tension failure strain requirement can be used in lieu of the creep stiffness requirement. The m-value requir...


	2.04. HYDRATED LIME FOR ASPHALT CONCRETE.
	A. Mineral filler may be incorporated in the asphalt concrete mixture. Furnish hydrated lime as filler when specified. Assure it is free of lumps and extraneous material and meets the following gradation requirements as per ASTM D242:
	B. Assure the hydrated lime meets paragraph 2 (chemical composition) and paragraph 7 (a) requirements (chemical analysis) of ASTM C-6.
	C. Where required, the mineral filler will be effectively mixed with the hot plant mix asphaltic concrete.

	2.05. COMPOSITION OF MIXES:
	A. General
	1. Submit to the CO for approval a mix design for each mix required on the project. Assure the job-mix formula is within the gradation limits in Part 2 Products in this Section.
	2. Have the job-mix formula prepared by an independent testing laboratory approved by the CO. The requirements of ASTM D-3666 are the guidelines for testing laboratory approval. The cost of the job-mix formula(s) is at Contractor expense.
	3. Keep the job mix formula current and contain the following minimum information:
	a. Gradation of all constituent aggregates.
	b. Specific gravity of constituent aggregates and asphalt cement.
	c. Source of supply of all materials and grade of Asphalt Cement.
	d. Marshall design curves for stability, unit weight, flow and volumetric requirements (VMA and total voids) at asphalt contents below and above optimum (four points minimum).
	e. Measured voidless (Rice's) specific gravity used in voids computations.
	f. Composite aggregate grading.
	g. Recommended asphalt cement content.
	h. Marshall compactive effort (50 blows).
	i. Date of mix design (job mix formula).
	j. Index of retained strength.

	4. In addition to the job mix formula, all asphalt concrete surfacing mix submittals will have laboratory tests indicating that the index of retained strength of the proposed mix, as determined by AASHTO T-165, is at least 70% with a minimum dry stren...
	5. The maximum permissible variation from the job-mix formula is as follows:
	a. Aggregate Gradation . . . . . . . . . . Within Job Mix Tolerances
	b. Asphalt . . . . . . . . . . . . . . . . . . . .  +0.4 percent*
	c. Temperature of Mix . . . . . . . . . . . +20  F.


	B. Asphalt Concrete Base Course
	1. Prepare and construct a plant mix base course on a prepared subgrade. Assure the aggregate gradation is within the specification limits given in Section 02510 2.2.K. Table 1.
	2. Produce Hot Plant Mix Asphalt Concrete Base Courses having the following characteristics as measured by ASTM D-1559 control of Marshall Methods.
	a. Number of compaction blows, each end of specimen . . 50
	b. Stability, minimum . . . . . . . . . . . . . . . . . . . . . . . . . . . .1000
	c. Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-16
	d. Air voids, percent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 8
	e. Percent voids in mineral aggregate (minimum) See Table 4.

	3. The average mat density shall be equal to or greater than 93 percent of the maximum density as determined by ASTM D2041 and no individual sample shall be less than 92 percent of maximum (Rice's) density.

	C. Asphalt Concrete Surface Course
	1. The maximum permissible variation from the job-mix formula within the specification limits is as follows:
	a. Aggregate Gradation . . . . . . . . . . Within Job Mix Tolerances
	b. Asphalt . . . . . . . . . . . . . . . . . . . .  +0.4 percent*
	c. Temperature of Mix . . . . . . . . . . . +20  F.

	2. Produce Hot Plant Mix Asphalt Concrete Surface courses having the following characteristics as measured by AASHTO T245 "Resistance to Plastic Flow of Bituminous Mixtures by Means of the Marshall Apparatus":
	a. Number of compaction blows, each end of specimen . . . 50
	b. Stability, minimum . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1200
	c. Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8-18
	d. Air voids, percent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 – 5
	e. Percent voids in mineral aggregate (minimum)  See Table 4.

	3. The average density shall be equal to or greater than 93%of the maximum density determined by ASTM D2041 and no individual sample shall be less than 92 percent of maximum density.



	PART 3 EXECUTION
	3.01. CRUSHING
	A. Crushing Equipment
	1. Fit crushing plant-screening equipment, when required, with blowers or other devices capable of removing excess and undesirable fines.

	B. Screening Plants
	1. Screening plants consist of a revolving trommel screen, shaker screen, vibrating screen, or other devices capable of removing oversize material, excess and undesirable fines.

	C. Scales
	1. Furnish scales, when required, satisfactory to the CO. Test and certify scales prior to their use on the project and as often thereafter as the CO may consider necessary to insure their accuracy. Have on hand not less than ten, 50-pound weights for...
	2. House the recording devices of the scales in a suitable manner. Place the scales in a location suitable to facilitate accurate weighing of loads. The scales shall be accurate to one-half of one percent at any weight. Alternate methods or devices fo...


	3.02. MATERIAL HANDLING
	A. All work involved in clearing and stripping pits and quarries, including handling unsuitable material encountered, are performed with no additional compensation being allowed for this work. The pits as utilized shall immediately be opened so as to ...
	B. Provide, unless otherwise specified, material containing as large a proportion as possible of crushed aggregate. Combine the crushed material with the screened material to obtain a uniform product.
	C. No material will be accepted which is loaded into hauling units in a segregated condition or which does not meet the required grading. In case the material deposit contains sand or other material in excess of the specification gradation requirement...
	D. Provide a storage bin of ample capacity to insure uniform quality and delivery of material. Loading of trucks directly from the conveyor belt, from the crusher or screening plant will not be permitted.

	3.03. STOCKPILES
	A. Grub and clean sites for aggregate stockpiles prior to storing aggregates, Assure the site is firm, smooth and well drained. Maintain a bed of aggregate suitable to avoid the inclusion of soil or foreign material.
	B. Build up coarse aggregate stockpiles in tiers of not more than 4 feet (1.2 m) in thickness. Assure each tier is completely in place before the next tier is placed. Do not allow material to "cone" down over the next lower tier.
	C. Dumping, casting or pushing over the sides of stockpiles will be prohibited, except in the case of fine aggregate stockpiles.
	D. Space stockpiles of different gradations of aggregate far enough apart, or separated by suitable walls or partitions, to prevent the mixing of the aggregates.
	E. Any method of stockpiling aggregate, which allows the stockpile to become contaminated with foreign matter or causes excessive degradation of the aggregate, will not be permitted. Excessive degradation will be determined by sieve tests of samples t...
	F. Transfer the aggregate from the stockpiles in such a manner that uniform grading of the material is preserved.

	3.04. ASPHALT MIXING PLANTS
	A. Use mixing plants of either the weight batching type, the continuous flow mixing type, or drum dryer type. Use drum dryer mixers specifically designed and constructed for producing hot mix.
	B. Equip all plants with approved conveyors, power units, aggregate handling equipment, aggregate screens and bins that are coordinated and operated to produce a uniform mixture within the specified job mix tolerances.
	C. Use batch-type plants having a minimum batch production capacity of 2,000 pounds (900 kg). Use continuous flow or drum dryer plants having a minimum production capacity of 60 tons/hour (27 kg/hour). These capacity requirements may be modified if sp...
	D. Stop production and remove from the project mixing plants that fail to continuously produce a mixture meeting requirements as specified.

	3.05. INSPECTION AND CONTROL OF ASPHALT MIXING PLANT
	A. For verification of weights and measures, character of materials and determination of temperatures used in the preparation of the paving mixes, the CO or his authorized representative will, at all times, have access to all portions of the mixing pl...

	3.06. MIX DESIGN
	A. The Government’s acceptance testing agency will make gradation analyses of the completed mix to assure that the materials being produced and used are with the tolerances of the mix design and the specifications of the mix being used.

	3.07. WEATHER LIMITATIONS
	A. Do not place asphalt hot-mix surface course mixture when the air temperature is less than 40  F (4  C) and rising. Do not place asphalt hot-mix base course mixtures of compacted lifts 4 inches (10 cm) or more when the air temperature is less than 3...

	3.08. SURFACE PREPARATION
	A. Assure the area to be paved is true to line and grade and has a dry and properly prepared surface before starting paving operations. Assure the surface is free from loose screenings and other loose or foreign material.

	3.09. PATCHING
	A. Surface Preparations
	1. Assure the area to be paved is true to line and grade, is dry and properly prepared surface before starting paving operations. Clean the surface of all loose screenings and other loose or foreign material.
	2. Before paving, proof roll the base. Areas that yield excessively or crack under such wheel loads will be excavated and replaced, to correct yielding and cracking problems. This does not replace the base or subgrade compaction requirements. Cut the ...
	3. Minimum standards for patching new or existing pavement include the following:
	a. Neatly cut all asphalt edges using an asphalt saw.  All cuts shall be perpendicular to edge of asphalt or parallel to pipe centerline, and shall be at right angles to each other.
	b. Asphalt cuts across roadways and other existing asphalt features shall be single, straight-line cuts through entire width of patch area.  Patch cut width shall not vary more than 1-foot through entire section.  No “square-outs” or undulations in cu...
	c. Cut asphalt edges at least 30 cm (12 inches) wider than the trench width on each side of trench excavations.

	4. Remove and replace asphalt surface widths of less than 3 feet.

	B. Compaction
	1. Compact to a density equal to or greater than 92 percent of Maximum Theoretical Density (RICE) as determined by ASTM D2041.


	3.10. SPREADING AND FINISHING
	A. Spread and finish meeting the following requirements
	1. The maximum lift thickness is 3 inches (6.5 cm) for surface courses and 5 inches (13 cm) for base courses.


	3.11. MECHANICAL PAVERS
	A. Spread and strike off the base and surface courses with a mechanical paving machine. Operate the paving machine so that material does not accumulate and remain along the sides of the receiving hopper.
	B. Do not use equipment, which leaves tracks or indented areas, which cannot be corrected in normal operation, produces flushing or other permanent blemishes, or fails to produce a satisfactory surface.
	C. Construct longitudinal joints and edges to true line markings. Establish lines for the paver to follow in placing individual lanes parallel to the centerline of the proposed roadway. Position and operate the paver to follow closely the established ...
	D. When using pavers in echelon, assure the first paver follows the marks or lines with the second paver following the edge of the material placed by the first paver. To assure a hot joint and obtain proper compaction, assure the pavers work as close ...
	E. As soon as the first load of material has been spread, check the texture of the unrolled surface to determine its uniformity. Segregation of materials is not permitted. If segregation occurs, suspend spreading operation until the cause is determine...
	F. Offset transverse joints in succeeding courses at least 2 feet (0.6 m). Offset longitudinal joints at least 6 inches (15 cm).
	G. Correct all irregularities in alignment left by the paver by trimming directly behind the machine. Immediately after trimming, thoroughly compact the edges of the course by tamping. Avoid distorting the pavement during this operation.
	H. Assure edges against which additional pavement is to be placed is straight and approximately vertical. Use a lute or covered rake immediately behind the paver, when required, to obtain a true line and vertical edge. Correct all irregularities in th...

	3.12. MOTOR GRADER
	A. When motor graders are used for the spreading of leveling courses, place the material on the roadbed so that the proper amount of material is available. Spread the mix to the required thickness, line and grade, with a uniform surface texture, while...

	3.13. HAND SPREADING
	A. In small areas where the use of mechanical finishing equipment is not practical, the mix may be spread and finished by hand, if so directed by the CO. Wood or steel forms, approved by the CO, rigidly supported to assure correct grade and cross sect...
	B. Maintain on the project heating equipment for keeping hand tools free from asphalt. Exercise caution to prevent heating that may burn the material. Assure the temperature of the tools when used is not greater than the temperature of the mix being p...

	3.14. COMPACTION
	A. Furnish the number of rollers necessary to provide the specified pavement density. During rolling, keep the roller wheels moist to avoid picking up the material.
	B. After the longitudinal joints and edges have been compacted, start rolling longitudinally at the sides and progress toward the center of the pavement. For transverse graded streets, begin rolling on the low side and progress to the high side, overl...
	C. Do not quickly change the line of rolling reversing direction suddenly. If rolling displaces the material, re-work the area using lutes or shovels and restore it the original grade of the loose material before re-rolling. Do not permit heavy equipm...
	D. When paving in single width, roll the first lane placed as follows:
	1. Transverse joints
	2. Outside edge
	3. Initial or breakdown rolling, beginning on the low side and progressing toward the high side
	4. Second rolling, same procedure as 3
	5. Finish rolling

	E. When paving in echelon, or abutting a previously placed lane, perform the longitudinal joint rolling the same as transverse joint rolling.
	F. When paving in echelon, leave 2 or 3 inches (5 to 7.5 cm) of the edge unrolled, which the second paver can match unrolled. Then the joint between the lanes can be rolled together. Do not leave edges exposed more than 15 minutes without being rolled.
	G. In laying a surface mix adjacent to any finished area, place it high enough so that, when compacted, the finished surface is true and uniform.

	3.15. TRANSVERSE JOINTS
	A. Construct and compact transverse joints to provide a smooth riding surface. Joints will be straight edged and string lined to assure smoothness and true alignment.
	B. Joint formed with bulkheads to provide a straight line and vertical face will be checked with a straightedge before fresh material is placed against it to complete the joint. If bulkheads are not used to form the joint and the roller is permitted t...
	C. Place the material against the joints vertical face with the paving machine positioned so that the material overlaps the edge of the joint 1 to 2 inches (2.5 to 5 cm). Maintain a uniform depth of the overlapped material . Remove and dispose of the ...
	D. Position rollers on the previously compacted material transversely so that no more than 6 inches (15 cm) of the rolling wheel rides on the edge of the joint. Operate the roller to pinch and press the mix into place at the transverse joint. Continue...
	E. Keep the number of transverse joints to a minimum. When paving single width and maintaining traffic, pave one lane no farther than one block. Complete all lanes to the same station at the end of each paving day. When paving in echelon, bring the la...

	3.16. LONGITUDINAL JOINTS
	A. Roll longitudinal joints directly behind the paving operation. Assure the first lane placed is true to line and grade and has a vertical face. Place the material in the lane being paved up firmly against the face of the previously placed lane. Posi...
	B. Shift rollers onto the previously placed lane so that not more than 6 inches (15 cm) of the roller wheel rides on the edge of the fine material left by booming. Operate the rollers to compact the fines gradually across the joint. Continue rolling u...

	3.17. EDGES
	A. Roll the pavement edges concurrently with or immediately after rolling the longitudinal joint.
	B. Exercise care in consolidating the course along the entire length of the edges. In rolling pavement edges, extend the roller wheels 2 to 4 inches (5 to 10 cm) beyond the pavement edge.

	3.18. BREAKDOWN ROLLING
	A. Immediately begin breakdown rolling following the rolling of the longitudinal joint and edges. Operate rollers as close to the paver as required to obtain density without causing undue displacement. Operate the breakdown roller with the drive roll ...

	3.19. SECOND ROLLING
	A. Assure the second rolling follows the breakdown rolling as close as possible while the paving mix is still at a temperature that will provide the specified density.

	3.20. FINISH ROLLING
	A. Perform the finish rolling while the material is still warm enough to remove roller marks. If necessary, the CO may require using pneumatic-tired rollers. Complete finish rolling the same day the mixture is placed.
	B. In places inaccessible to standard rollers, perform compaction using trench rollers or others to meet the specified compaction requirements, Operate the trench roller as directed until the course is compacted. Hand, manual or mechanical tamping, ma...

	3.21. SHOULDERS
	A. Where paved shoulders or curbs are not specified, do not place the shoulder material against the pavement edges until the surface course rolling is completed. Take care to prevent distortion of the pavement edge from specified line and grade. When ...
	B. When the rolling of the surface course has been completed and the edges have been thoroughly compacted, immediately place shoulder material against the edges and roll it.

	3.22. DENSITY AND SURFACE REQUIREMENTS
	A. The average mat density shall be equal to or greater than 93 percent of the maximum density as determined by ASTM D2041 and no individual sample shall be less than 92 percent of maximum (Rice's) density, prepared as specified in Part 2-Products in ...
	B. Produce a final surface that is uniform in texture and meets the line and grade specified. Before final acceptance of the Project or during the progress of the work, the CO will determine the thickness of all courses. Repair or replace all unsatisf...
	C. Assure density and thickness meets the plans and specifications. During compaction, preliminary tests to aid in controlling the thickness, may be performed by inserting a flat blade, correctly graduated, through the material to the top of the previ...
	D. In checking compacted depth, the cutting of the test holes, refilling with acceptable materials and proper compaction may be performed by the Government's testing agency.
	E. For testing the surface on all courses, a 10-foot (3 m) straightedge will be used with the centerline of the straightedge placed parallel to the roadway centerline.
	F. Any variations that exceed 5/16-inch (0.8 cm) in 10 feet (3 m) for base course and 114-inch (0.64 cm) in 10 feet (3 m) for surface course must be corrected. Correct irregularities that may develop before the completion of rolling by loosening the s...
	G. Remove and replace areas of new pavement requiring patching as directed. Patching material will be tested for meeting specifications. The cost of testing is at Contractor expense.

	3.23. PAVEMENT AND MATERIAL TESTING REQUIREMENTS
	A. Materials failing to meet the tests specified may be retested if approved and as directed by the CO. The Contractor shall pay the costs of any required retesting for acceptance purposes. Re-testing will be performed by the Government's testing age...
	B. The costs of the following tests are at Contractor expense:
	1. Initial aggregate quality tests
	2. Job-Mix Formula
	3. Any tests the Contractor requires to control his crushing, screening or other construction operations
	4. Retesting of failing tests as provided above

	C. Correct all pavement composition, field density, or thickness, deficiencies at Contractor expense.
	D. The field density and thickness of the pavement is determined by measuring. The actual thickness must be no less than 1/4-inch (6.5 mm) under the specified thickness.
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	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type I, Type II, Type III, or Type V.
	2. Fly Ash: ASTM C 618, Class C or Class F.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
	4. Blended Hydraulic Cement: ASTM C 595/C 595M, Type IS, portland blast-furnace slag or Type IP, portland-pozzolan cement.

	B. Normal-Weight Aggregates: ASTM C 33/C 33M, uniformly graded. Provide aggregates from a single source.
	C. Air-Entraining Admixture: ASTM C 260/C 260M.
	D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	E. Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
	1. Color: As indicated by manufacturer's designation.

	F. Water: Potable and complying with ASTM C 94/C 94M.
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written instructions...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these.
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	PART 1 -  GENERAL
	1.01 WORK INCLUDED
	A. This Section includes plant-precast structural concrete units, including the following:

	1.02 REFERENCES:  (Latest Editions)
	A. The Contractor shall comply with all requirements of the following codes and standards except as modified herein:
	1. ACI 301 “Recommended Practice for Concrete Inspection.”
	2. ACI 318 “Building Code Requirements for Reinforced Concrete.”
	3. ACI 305R “Hot Weather Concreting.”
	4. ACI 306.1 “Specification for Cold Weather Concreting.”
	5. ACI 211.1 “Practices for Selecting Proportions for Normal, Heavyweight, and Mass Concrete.”
	6. AWS D1.1-98: Structural Welding Code – Steel
	7. AWS D1.4: Structural Welding Code – Reinforcing Steel
	8. Concrete Reinforcing Steel Institute (CRSI) Manual of Standard Practice
	9. PCI MNL 116: Manual for Quality Control for Plants and Production of Precast and Pre-stressed Concrete Products
	10. PCI MNL 120: PCI Design Handbook – Precast and Pre-stressed Concrete
	11. PCI MNL 127: Recommended Practice for Erection of Precast Concrete

	1.03 PERFORMANCE REQUIREMENTS
	A. Structural Performance:
	1. Size components to withstand design loads indicated in the drawings in a restrained condition.
	2. Maximum Allowable Total Deflection: 1/480 span.
	3. Design members exposed to the weather to provide for movement of components without damage, failure of joint seals, undue stress on fasteners or other detrimental effects, when subject to seasonal or cyclic day/night temperature ranges.
	4. Design system to accommodate construction tolerances, deflection of other building structural members and clearances of intended openings.
	5. Calculate structural properties of framing members in accordance with ACI 318.


	1.04 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Design Mixes: For each concrete mix.
	C. Shop Drawings: Detail fabrication and installation of precast structural concrete units. Indicate member locations, plans, elevations, dimensions, shapes, cross sections, openings, and types of reinforcement, including special reinforcement.
	1. Indicate welded connections by AWS standard symbols. Detail loose and cast-in hardware, inserts, connections, and joints, including accessories.
	2. Indicate locations and details of anchorage devices to be embedded in other construction.
	3. Comprehensive engineering analysis signed and sealed by the qualified professional engineer responsible for its preparation.


	1.05 QUALITY ASSURANCE
	A. Supplier Qualifications: An experienced supplier who has completed precast structural concrete work similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful ...
	B. Fabricator Qualifications: A firm that complies with the following requirements and is experienced in manufacturing precast structural concrete units similar to those indicated for this Project and with a record of successful in-service performance.
	1. Assumes responsibility for engineering precast structural concrete units to comply with performance requirements. This responsibility includes preparation of Shop Drawings and comprehensive engineering analysis by a qualified professional engineer.
	2. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated. Engineering services are de...
	3. Participates in PCI's Plant Certification program and is designated a PCI-certified plant for Group C, Category C1.
	4. Has sufficient production capacity to produce required units without delaying the Work.

	C.  Design Standards: Comply with ACI 318 and the design recommendations of PCI MNL 120, "PCI Design Handbook--Precast and Pre-stressed Concrete."
	D. Quality-Control Standard: For manufacturing procedures and testing requirements, quality-control recommendations, and camber and dimensional tolerances for types of units required, comply with PCI MNL 116, "Manual for Quality Control for Plants and...
	E. Product Options: Drawings indicate size, profiles, and dimensional requirements of precast concrete units and are based on the specific types of units indicated. Other fabricators' precast concrete units complying with requirements may be considered.
	F. Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel"; and AWS D1.4, "Structural Welding Code--Reinforcing Steel."

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Deliver precast structural concrete units to Project site in such quantities and at such times to ensure continuity of installation. Store units at Project site to prevent cracking, distorting, warping, staining, or other physical damage, and so m...
	B. Lift and support units only at designated lifting and supporting points as shown on Shop Drawings.

	1.07 SEQUENCING
	A. Furnish anchorage items to be embedded in other construction without delaying the Work. Provide setting diagrams, templates, instructions, and directions, as required, for installation.


	PART 2 -  PRODUCTS
	2.01 FABRICATORS
	A. Precast Structure Fabricators: Subject to compliance with requirements, provide products by one of the following:
	1. CXT Precast Products
	2. Missoula Concrete Construction
	3. Other accepted alternate.


	2.02 MOLD MATERIALS
	A. Molds: Provide molds and, where required, form-facing materials of metal, plastic, wood, or another material that is nonreactive with concrete and dimensionally stable to produce continuous and true precast concrete surfaces within fabrication tole...

	2.03 REINFORCING MATERIALS
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed.
	C. Steel Bar Mats: ASTM A 184/A 184M, assembled with clips, as follows:
	1. Steel Reinforcement: ASTM A 615/A 615M, Grade 60, deformed bars.

	D. Plain-Steel Wire: ASTM A 82, galvanized.
	E. Deformed-Steel Wire: ASTM A 496.
	F. Plain-Steel Welded Wire Fabric: ASTM A 185, fabricated from galvanized steel wire into flat sheets.
	G. Deformed-Steel Welded Wire Fabric: ASTM A 497, flat sheet.
	H. Supports: Manufacturer's bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire fabric in place according to CRSI's "Manual of Standard Practice," PCI MNL 116, and as follows:
	1. For uncoated reinforcement, use all-plastic bar supports.


	2.04 CONCRETE MATERIALS
	A. Portland Cement: ASTM C 150, Type I or Type III, of same type, brand, and source.
	B. Normal-Weight Aggregates: Requirements of PCI MNL 116.
	C. Water: Potable; free from deleterious material that may affect color stability, setting, or strength of concrete and complying with chemical limits of PCI MNL 116.
	D. Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other required admixtures.
	E. Water-Reducing Admixture: ASTM C 494, Type A.
	F. Retarding Admixture: ASTM C 494, Type B.
	G. Water-Reducing and Retarding Admixture: ASTM C 494, Type D.
	H. High-Range, Water-Reducing Admixture: ASTM C 494, Type F.
	I. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G.
	J. Plasticizing Admixture: ASTM C 1017.

	2.05 STEEL CONNECTION MATERIALS
	A. Carbon-Steel Shapes and Plates: ASTM A 36/A 36M.
	B. Carbon-Steel Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold finished; AWS D1.1, Type A or B, with arc shields.
	C. Malleable Steel Castings: ASTM A 47.
	D. Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/A 706M.
	E. Carbon-Steel Bolts and Studs: ASTM A 307, Grade A; carbon-steel, hex-head bolts and studs; carbon-steel nuts; and flat, unhardened steel washers.
	F. High-Strength Bolts and Nuts: ASTM A 325, Type 1, heavy hex steel structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers.
	G. Finish: For exterior steel items, and items indicated for galvanizing, apply zinc coating by hot-dip process according to ASTM A 123/A 123M, after fabrication, and ASTM A 153/A 153M, as applicable.
	1. Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing not less than 94 percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-Paint 20.

	H. Shop-Primed Finish: Prepare surfaces of non-galvanized steel items, except those surfaces to be embedded in concrete, according to requirements in SSPC-SP 3 and shop-apply lead- and chromate-free, rust-inhibitive primer, complying with performance ...
	I. Welding Electrodes: Comply with AWS standards.
	J. Accessories: Provide clips, hangers, plastic shims, and other accessories required to install precast structural concrete units.

	2.06 GROUT MATERIALS
	A. Sand-Cement Grout: Portland cement, ASTM C 150, Type I, and clean, natural sand, ASTM C 144. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	B. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, non-staining grout containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-reducing agents, complying with ASTM C 1107, of consisten...
	C. Epoxy Grout: ASTM C 881, 2-component epoxy resin, of type, grade, and class to suit requirements.

	2.07 CONCRETE MIXES FOR STRUCTURES
	A. Prepare design mixes for each type of concrete required.
	B. Design mixes may be prepared by a qualified independent testing agency or by qualified precast plant personnel at precast structural concrete fabricator's option.
	C. Limit water-soluble chloride ions to the maximum percentage by weight of cement permitted by ACI 318.
	D. Normal-Weight Concrete: Proportion mixes by either laboratory trial batch or field test data methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi.
	2. Maximum Water-Cementitious Materials Ratio: 0.40.
	3. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows, with a tolerance of plus or minus 1-1/2 percent:
	a. Air Content: 6 percent for 1-inch- nominal maximum aggregate size.
	b. Air Content: 6 percent for ¾-inch- nominal maximum aggregate size.
	c. Air Content: 7 percent for ½-inch- nominal maximum aggregate size.


	E. Other Admixtures: Use water-reducing, high-range water-reducing, water-reducing and accelerating, or water-reducing and retarding admixtures according to manufacturer's written instructions.
	F. Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if characteristics of materials, Project conditions, weather, test results, or other circumstances warrant.

	2.08 FABRICATION
	A. Formwork: Accurately construct forms, mortar tight, of sufficient strength to withstand pressures due to concrete-placement operations and temperature changes and for pre-tensioning and de-tensioning operations. Maintain formwork to provide complet...
	1. Coat surfaces of forms with bond-breaking compound before reinforcement is placed. Provide commercial-formula, form-coating compounds that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatme...
	2. Unless forms for precast, pre-stressed concrete units are stripped before de-tensioning, design forms so stresses are not induced in precast concrete units because of deformation or movement of concrete during de-tensioning.

	B. Built-in Anchorages: Accurately position built-in anchorage devices and secure to formwork. Locate anchorages where they do not affect position of main reinforcement or concrete placement. Do not relocate bearing plates in units unless accepted by ...
	C. Cast-in openings larger than 10 inches in diameter or 10 inches square according to Shop Drawings. Smaller holes may be field cut by trades requiring them, as accepted by Engineer.
	D. Reinforcement: Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy the bond with concrete.
	2. Accurately position, support, and secure reinforcement against displacement by formwork, construction, or concrete-placement operations. Locate and support reinforcement by metal chairs, runners, bolsters, spacers, and hangers, as required.
	3. Place reinforcement to obtain at least the minimum coverage for concrete protection. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position while placing concrete. Set wire ties so ends are directed into concrete,...
	4. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one full mesh and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.

	E. Mix concrete according to PCI MNL 116 and requirements in this Section. After concrete batching, no additional water may be added.
	F. Place concrete in a continuous operation to prevent seams or planes of weakness from forming in precast concrete units. Comply with requirements in PCI MNL 116 for measuring, mixing, transporting, and placing concrete.
	G. Thoroughly consolidate placed concrete by internal and external vibration without dislocating or damaging reinforcement and built-in items. Use equipment and procedures complying with PCI MNL 116.
	H. Comply with ACI 306.1 procedures for cold-weather concrete placement.
	I. Comply with ACI 305R recommendations for hot-weather concrete placement.
	J. Identify pickup points of precast concrete units and orientation in structure with permanent markings, complying with markings indicated on Shop Drawings. Imprint casting date on each precast concrete unit on a surface that will not show in finishe...
	K. Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat or by accelerated heat curing using low-pressure live steam or radiant heat and moisture.
	L. Product Tolerances: Fabricate precast structural concrete units straight and true to size and shape with exposed edges and corners precise and true so each finished unit complies with PCI MNL 116 product tolerances.
	M. Finish formed surfaces of precast structural concrete as indicated for each type of unit, and as follows:
	1. Grade B Finish: Fill air pockets and holes larger than ¼ inch in diameter with sand-cement paste matching color of adjacent surfaces. Grind smooth form offsets or fins larger than 1/8 inch.

	N. Screed finish unformed surfaces. Strike off and consolidate concrete with vibrating screeds to a uniform finish. Hand screed at projections.
	O. Smooth steel trowel finish unformed surfaces. Consolidate concrete, bring to proper level with straightedge, float, and trowel to a smooth, uniform finish.

	2.09 STRUCTURAL FRAMING UNITS
	A. Type: Precast, conventionally reinforced structural concrete framing units.
	B. Furnish units free of voids and honeycombs.
	C. Provide Grade B finish to precast concrete units.
	D. Reinforce units to resist transportation and erection stresses.
	E. Include cast-in weld plates where required.
	F. Coordinate with other trades for installation of cast-in items.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances, true and level bearing surfaces, and other conditions affecting performance. Proceed with installation only after unsatisfactory conditions have been co...

	3.02 INSTALLATION
	A. Install precast structural concrete. Shore and brace precast concrete units to maintain location, stability, and alignment until permanent connections are installed.
	B. Welding: Perform welding in compliance with AWS D1.1 and AWS D1.4, with qualified welders. All welding shall be performed at the fabrication site, as precast structures shall be shipped as a single unit.
	1. Protect precast concrete units and bearing pads from damage by field welding or cutting operations and provide noncombustible shields as required.
	2. Repair damaged metal surfaces by cleaning and applying a coat of galvanized repair paint to galvanized surfaces.
	3. Repair damaged metal surfaces by cleaning and re-priming damaged painted surfaces.

	C. Fasteners: Do not use drilled or powder-actuated fasteners for attaching accessory items to precast, pre-stressed concrete units unless approved by Architect.
	D. Erection Tolerances: Install precast concrete units level, plumb, square, and true, without exceeding the recommended erection tolerances in PCI MNL 127, "Recommended Practice for Erection of Precast Concrete."
	E. Grouting Connections and Joints: After precast concrete units have been placed and secured, grout open spaces at keyways, connections, and joints as follows:
	1. Provide forms or other approved method to retain grout in place until hard enough to support itself. Pack spaces with stiff grout material, tamping until voids are completely filled. Place grout to finish smooth, level, and plumb with adjacent conc...


	3.03 CLEANING
	A. Clean exposed surfaces of precast concrete units after erection to remove weld marks, other markings, dirt, and stains.
	1. Wash and rinse according to precast concrete fabricator's written recommendations. Protect other work from staining or damage due to cleaning operations.
	2. Do not use cleaning materials or processes that could change the appearance of exposed concrete finishes.
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	220000 SF - General Requirements of Plumbing and HVAC.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The requirements listed in this section are supplemental to the Division 01 General Requirements.
	B. It shall be the responsibility of the Plumbing and Mechanical Contractor to examine and refer to all Architectural, Civil, Structural, Electrical, and Landscape and specifications for construction conditions which may affect the scope of Plumbing a...
	C. Plumbing and Mechanical work for this project shall include all items, articles, materials and the associated labor mentioned, schedules or shown in these specifications and in the accompanying drawings.
	D. Furnish and install all equipment, materials and any required incidental items required by good practice to complete the systems described herein.

	1.2 CODES AND STANDARDS
	A. Work shall meet the requirements of the plans and specifications and shall not be less than the minimum requirements of applicable sections of the latest Codes and Standards of the following Organizations:
	1. American Gas Association (AGA)
	2. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	3. American Society of Mechanical Engineers (ASME)
	4. Sheet Metal and Air Conditioning Contractors’ National Association Inc. (SMACNA)
	5. American Water Works Association (AWWA)
	6. National Electrical Code (NEC)
	7. National Electrical Manufacturers Association (NEMA)
	8. National Fire Protection Association (NFPA)
	9. Uniform Plumbing Code (UPC)
	10. Occupational Safety & Health Act (OSHA)
	11. Plastic Pipe Institute (PPI)
	12. International Mechanical Code (IMC)
	13. International Building Code (IBC)
	14. International Energy Conservation Code (IECC)
	15. Requirements of the Serving Utility Company
	16. Local and State Codes and Ordinances


	1.3 FEES AND PERMITS
	A. The Plumbing and Mechanical Contractors shall pay all fees and arrange all permits required for work done under their contract and under their supervision by subcontract.
	B. All usage contracts between the Owner and the serving utilities company, such as membership and usage charges or fees, etc., for the purpose of obtaining the services for the utility company shall be applied for and paid for by the Owner.

	1.4 MATERIALS AND EQUIPMENT
	A. Manufacturer’s trade names and catalog numbers listed are intended to indicate the quality of equipment or materials desired.  Manufacturers not listed in the specification will be considered substitutions and must have prior approval.
	B. See Division 01 for Substitutions Procedures. Requests for substitution are to be submitted sufficiently ahead of the deadline, to give ample time for examination. Prior approval request for substitution must indicate the specific item or items to ...
	C. If the engineer approves any proposed substitution, the approved product will be listed in an addendum. Bidders shall not rely on approval made in any other manner.
	D. Mechanical equipment may be installed with manufacturer’s standard finish and color except where specific color, finish or choice is indicated.  If the manufacturer has no standard finish, equipment shall have a prime coat and two finish coats of g...
	E. High altitude operation: Capacity of all equipment is to be sized and manufactured to perform at the elevation of the project site. If not specifically indicated in the equipment schedule or in the specifications provide all required accessories an...
	F. This Contractor shall be responsible for materials and equipment installed under this contract.  Contractor shall also be responsible for the protection of materials and equipment of others from damage as a result of his work.
	G. Manufactured material and equipment shall be applied, installed, connected, erected, used, cleaned and conditioned as directed by manufacturer unless herein specified to the contrary.
	H. This Contractor shall make the required arrangement with General Contractor or Construction Manager for the introduction into the building of equipment too large to pass through finished openings.
	I. Store materials and equipment indoors at the job site or, if this is not possible, store on raised platforms and protect from the weather by means of waterproof covers. Coverings shall permit circulation of air around the materials to prevent conde...

	1.5 INTENT OF DRAWINGS
	A. The drawings are diagrammatic and do not necessarily show exact location of piping and ductwork unless specifically dimensioned. Riser and other diagrams are schematic and do not necessarily show the physical arrangement of the equipment. They shal...

	1.6 RESPONSIBILITY
	A. Plumbing and HVAC work shall conform to requirements of all divisions 22 and 23 specifications.
	B. The Plumbing and Mechanical Contractors shall be responsible for the installation of a satisfactory and complete system in accordance with the intent of the drawing and specifications. Provide, at no extra cost, all incidental items, materials, acc...
	C. The drawings do not attempt to show complete details of the building construction which affect the mechanical and plumbing installation; and reference is therefore required to the Architectural, Civil, Structural, Landscape and Electrical drawings ...
	D. Location of mechanical and plumbing system components shall be checked for conflicts with openings, structural members and components of other systems having fixed locations. In the event of any conflicts, the Architect/Engineer shall be consulted ...
	E. Determine, and be responsible for, the proper location and character of inserts for hangers, chases, sleeves, and other openings in the construction required for the work, and obtain this information well in advance of the construction progress so ...
	F. Final location of inserts, hangers, etc., required for each installation, must be coordinated with facilities required for other installations to prevent interference.
	G. Take extreme caution not to install work that connects to equipment until such time as complete Shop Drawings of such equipment have been approved by the Architect/Engineer.  Any work installed by the Contractor, prior to approval of Shop Drawings,...
	H. All modifications and changes required due to installation of equipment other than the scheduled equipment shall be made at the contractor’s expense.
	I. It shall the responsibility of the installing contractor to coordinate changes to work by other trades that result from the installation of equipment other than the scheduled equipment.
	J. If the provided equipment is heavier or larger than the scheduled or specified equipment, it shall be the responsibility of the installing contractor to coordinate the required structural changes and pay for any and all associated cost.
	K. If the provided equipment has different motor characteristics or electrical requirements than the scheduled or specified equipment, it shall be the responsibility of the installing contractor to coordinate the required changes and pay for any and a...
	L. If larger or additional electrical conduits, wire or breakers are required due to the installation of equipment other than the scheduled or specified equipment it shall be the responsibility of the installing contractor to coordinate the required c...
	M. If the provided equipment requires different fluid flow rates than the scheduled or specified equipment, it shall be the responsibility of the installing contractor to coordinate all required changes including but not limited to pumps, piping, valv...
	N. At all times during the performance of this Contract, properly protect work from damage and protect the Owner's property from injury of loss.  Make good any damage, injury or loss, except such as may be directly due to errors in the Bidding Documen...
	O. The Contractor shall be responsible for damages due to the work of their contractors, to the building or its contents, people, etc.

	1.7 REVIEW
	A. All work and material is subject to review at any time by the Architect/Engineer or his representative. If the Architect/Engineer or his representative finds material that does not conform to these specifications or that is not properly installed o...

	1.8 WORKMANSHIP
	A. Work under this contract shall be performed by workmen skilled in the particular trade, including work necessary to properly complete the installation in a workmanlike manner to present a neat and finished appearance.
	B. Obtain Architect's/Engineer's approval before performing any cutting on structural members or patching of building surfaces. Any damage to the building or equipment by the Mechanical or Plumbing Contractor shall be the responsibility of the Mechani...
	C. Chases, openings, sleeves, hangers, anchors, recesses, equipment pads, framing for equipment, provided by others only if so noted on the drawings. Otherwise, they will be provided by the Mechanical or Plumbing Contractor for their work.

	1.9 COORDINATION
	A. This Mechanical and Plumbing Contractors shall plan their work to proceed with a minimum interference with other trades and it shall be their responsibility to inform the General Contractor of all openings required in the building structure for ins...
	B. In general, pipelines requiring gravity drainage shall be installed first, followed by ductwork, large piping mains and electrical conduit. The location fire protection piping and heads shall be coordinated with other trades to ensure that installa...
	C. Leave sufficient space for the installation of insulation on piping and ductwork as specified. It is not acceptable to compress pipe or duct insulation for any reason.

	1.10 CLEANING
	A. Keep the job site clean. The Mechanical and Plumbing Contractors shall remove all waste a rubbish associated with their work.
	B. Upon completion of work, remove materials, scraps and debris relative to plumbing and mechanical work and leave all spaces including tunnels, crawlspaces, pipe or duct chases and ceiling plenums clean and orderly.
	C. The Mechanical and Plumbing contractors will be responsible for cleaning the exterior and interior of all equipment prior to star-up. Once all equipment has been cleaned it shall be inspected by the Architect/Engineer prior to start-up.
	D. The Mechanical and Plumbing Contractors shall provide dust protection of existing materials and equipment as well a new materials and equipment for the duration of the project. Protect existing materials and equipment from damage for the duration o...

	1.11 TEMPORARY FACILITIES
	A. Offices
	1. The Mechanical and Plumbing Contractor must have the permission of the Owner and General Contractor or Construction Manager to install a temporary office/job trailer on the project site.
	2. Contractor shall completely remove his temporary installations when no longer needed and the premises shall be completely clean, disinfected, patched, and refinished to match adjacent areas.

	B. Ladders and Scaffolds
	1. The Mechanical and Plumbing Contractors shall provide their own ladders, scaffolds, etc. of substantial construction for access to their work in various portions of the building as may be required. When no longer needed, they shall be removed by th...

	C. Protection Devices
	1. The Mechanical and Plumbing Contractors shall provide and maintain his own necessary barricades, fences, signal lights, etc., required by all governing authorities or shown on the drawings. When no longer needed, they shall be removed by the Contra...

	D. TEMPORARY FIRE PROTECTION
	1. The Mechanical and Plumbing Contractors shall provide all necessary first aid hand fire extinguishers for Class A, B, C and special hazards as may exist in his own work area only in accordance with good and safe practice and as required by jurisdic...


	1.12 SUBMITTALS
	A. Submittals will be required for each piece of equipment, material or product as noted in the table below. All submittal shall be submitted, reviewed and all discrepancies addressed prior to ordering equipment or starting work. Any equipment ordered...
	B. Submittal Definitions
	1. Product Data: Provide manufacturers cut sheets that include general product information including but not limited to: Model Number, physical data, nominal capacities, rough-in requirements.
	2. Performance Data: Provide detailed performance and capacities based on project specific requirements including but not limited to: flow rates, capacities, pressure loss, temperatures, fan curves, pump curves, part load performance, sound data, and ...
	3. Shop Drawings: Provide detailed drawings of the equipment showing overall dimensions, location of electrical and piping connection, location of anchorage points, location of electrical and control panels, and all operating, service and maintenance ...
	4. Delegated Design: Provide detailed drawings prepared and stamped by a registered Professional Engineer that detail pertinent design criterial, the materials and products to be installed and the required installation locations.
	5. Wiring Diagram: Provide diagrams that identify and detail required field wiring.
	6. Color Chart: Provide a physical color chart of material samples required for selection of equipment colors.
	7. Sustainability Compliance: Provide literature that indicated a products compliance with LEED or Green Globes. See Division 01 for additional information and requirements.

	C. Submittal Formats:
	1. Include the following information with each submittal:
	a. Project Name
	b. Submittal Date
	c. Name of Architect
	d. Name of Engineer
	e. Name of General Contractor or Construction Manager
	f. Name of Sub-Contractor
	g. Name of firm or entity that prepared the submittal
	h. Unique Submittal Number
	i. Type of Submittal
	j. Specification Section
	k. Name or Mark of equipment or material and detail or drawings reference.

	2. All Submittal with the exception of color charts or material samples shall be electronically transmitted PDFs.

	D.  Submittal Requirements
	1. Submittals shall be submitted as a complete specification section. The submittal must include all materials and equipment for that specification section. Submittals for individual materials of equipment will be rejected without review.
	2. Submittals shall be complete, clearly show item used, size, dimensions, capacity, rough in, etc., as required for complete check and installation. Manufacturer’s literature showing more than one item shall be clearly marked as to which item is bein...
	3. Each submittal shall be thoroughly checked by the Contractor for compliance with the Contract Document requirements, accuracy of dimensions, relationship to the work of other trades, and conformance with sound, safe practices as to erection and ins...
	4. On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those requested on previous submittals. Indica...
	5. Review of the shop drawings and literature by the engineer shall not relieve the contractor for responsibility for deviations for the drawings or specifications, nor shall it relieve the contractor from responsibility for errors in the shop drawing...


	1.13 OPERATION AND MAINTENANCE MANUALS
	A. Operation and Maintenance Manuals (O&M Manuals) shall contain:
	1. Names and contact information for the Project Architect, Project Engineer.
	2. Names and contact information for the General Contractor or Construction Manager.
	3. Names and contact information for sub-contractors.
	4. Installation, maintenance and operating instructions for each piece of equipment.
	5. Parts lists
	6. Wiring Diagrams
	7. Equipment Start-up and inspection certificates
	8. Test and Balance Reports
	9. Commissioning Reports
	10. Copies of Equipment Warranties
	11. Copies of Submittals
	12. Record Drawings.

	B. Prior to substantial completion submit an electronic copy of the O&M manual in PDF format to the Architect, Engineer and Owner for Review and approval. The PDF shall be one file with an index and hyperlinks to each section. Individual bound PDFs wi...
	C. Prior to final payment a final electronic copy of the O&M manual on an archival quality DVD as well as two printed copies shall be furnished to the owner. Printed copies shall have commercial quality 8-1/2” x 11” 3-ring binders with tabbed dividers...

	1.14 AS-BUILT RECORD DRAWINGS
	A. The Contractor shall furnish to the Owner and Architect/Engineer a marked print showing the location of all concealed or underground pipe or conduit runs and other equipment installed other than as shown on the drawings. Dimension underground lines...
	B. The Contractor shall furnish to the Architect/Engineer a marked print showing the location of all mechanical equipment, plumbing fixtures, piping, ductwork, diffusers, grilles, etc.  The location of any item which deviates from the bid documents sh...
	C. All underground piping and ductwork shall be dimensioned from nearest column and/or exterior walls.  The location of all maintenance related items such as duct access doors, fire dampers, isolation valves, filters, etc., shall be highlighted on as ...

	1.15 PLACING SYSTEM INTO OPERATION
	A. Prior to starting of equipment the Mechanical of Plumbing Contractor shall thoroughly inspect the installation and any work completed by other trades and subcontractors to verify compliance with the contract documents.
	B. Start-up of all HVAC equipment shall be completed by factory trained representatives. At the completion of start-up, the factory representative shall submit to the architect and engineer, a start-up report that indicates any problems encountered, p...

	1.16 OWNER TRAINING
	A. General
	1. The system training is intended to familiarize the Owner’s operating and maintenance staff with all systems requiring maintenance.  Training is to be provided after the systems are in place and operational, after issues noted during commissioning h...
	2. Provide second set of training sessions for automatic control systems about 6-9 months after the first sessions.

	B. Systems Requiring Training
	1. All mechanical, electrical, safety, standby, and automatic control systems in the project, and other systems specified elsewhere to have training.

	C. Attendance:
	1. Training is to be provided by contractor’s representatives that are familiar with the system’s operation and maintenance requirements.  Individual training sessions (modules) are to provided for each type or group of systems, separated roughly by t...
	a. HVAC & Refrigeration (Hydronic and or steam heating systems, refrigeration, chilled water, packaged cooling systems, fan systems, controls)
	b. Plumbers (Domestic and Sanitary Plumbing, gas-fired heating, miscellaneous process piping systems)


	D. Schedule:
	1. Duplicate training sessions are to be provided for each training module, so that Owner’s operating personnel can be split into two groups during training.  Duplicate training sessions to be scheduled on different days.  Length of training sessions ...

	E. Training Documentation:
	1. Contractor to submit draft copy of agenda and training documents to Owner for review at least two weeks prior to training date.
	2. Provide a copy of the following items for each person that will be attending the training sessions.  Coordinate required number with the Owner.
	a. Training agenda.
	b. Summary of new systems and existing systems affected by this project.
	c. Summary of work performed under this project.
	d. Control system drawings and sequences of operation.
	e. List of important maintenance and trouble-shooting operations for all systems.

	3. Provide minimum of 2 copies of following items:
	a. Contract documents including all drawings, specifications, addendums, and change orders.


	F. Training Sessions:
	1. Assemble at location to be determined by the Owner.
	2. Distribute training documentation as indicated above.
	3. Provide classroom style training if required for orientation, discussion of new systems and existing systems affected by this project, and other issues appropriate for a classroom format.
	4. Visit site and review locations, and perform detailed review of operation and maintenance requirements for current systems.


	1.17 WARRANTY
	A. The Contractor shall guarantee that all materials and labor installed are new and of first quality and that any material or labor found defective shall be replaced without cost to the Owner within one (1) year after substantial completion of the Co...
	B. Any damage to the building, caused by defective work or material of the Contractor within the above-mentioned period, shall be satisfactorily repaired without cost to the Owner.
	C. The guarantee does not include maintenance of equipment.  The Owner shall accept full responsibility for proper operation and maintenance of equipment immediately upon substantial completion and occupancy of the building.
	D. Final acceptance by the Owner will not occur until all operating instructions are mounted in Equipment Rooms and Operating Personnel thoroughly indoctrinated in the operation of all mechanical equipment by the Contractor.
	E. No equipment installed as part of this project shall be used for temporary heat during construction.
	END OF SECTION 220000
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	220500 SF - General Provisions of Plumbing and HVAC.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following:
	1. Pipe Sleeves
	2. Sleeve Seals Systems for Piping
	3. Silicone Sealant
	4. Escutcheons for Piping
	5. Floor Plates


	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for Submittal requirements.

	1.3 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.

	1.4 PERFORMANCE REQUIREMENTS
	A. Compatibility: Products shall be suitable for piping service fluids, materials, working pressures, and temperatures.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Galvanized-Steel Sheet Pipe Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Advance Products & Systems, Inc.
	2. CALPICO, Inc.
	3. GPT; an EnPro Industries company.
	4. Metraflex Company (The).

	B. Description:
	1. Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	2. Designed to form a hydrostatic seal of 20-psig.
	3. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size.
	4. Pressure Plates:  Composite plastic.
	5. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SILICONE SEALANTS
	A. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Poura...

	2.4 ESCUTCHEONS
	A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.
	B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

	2.5 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.


	PART 3 -  EXECUTION
	3.1 SLEEVE INTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inchannular clear space between piping and concrete slabs and walls.
	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 2 inchesabove finished floor level.

	2. Using silicone sealant, seal space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with fire- and smo...

	3.2 SLEEVE-SEALS SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls at piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-seal-system components, and install in annula...

	3.3 SLEEVE-SEAL SCHEDULE
	A. Use sleeve and sleeve-seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade: Galvanized-Steel Sheet Pipe Sleeves with Sleeve-seal system
	2. Exterior Concrete Walls Below Grade: Galvanized-Steel Sheet Pipe Sleeves with Sleeve-seal system
	3. Interior or Exterior Concrete Slabs-on-Grade: Sleeve not required.
	4. Interior Concrete Slabs Above Grade: Galvanized-Steel Sheet Pipe Sleeves with Silicone Sealant or Fire calk
	5. Interior Partitions: Sleeve not require – fire calk penetrations of rated assemblies.


	3.4 ESCUTCHEON INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.

	3.5 FLOOR PLATE INSTALLATION
	A. Install floor plates for piping penetrations of equipment-room floors.
	B. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.



	220519 SF - Meters and Gages for Plumbing and HVAC Piping.pdf
	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. Bimetallic-actuated thermometers.
	2. Thermowells.
	3. Dial-type pressure gages.
	4. Gage attachments.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter and gage.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For meters and gages to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 BIMETALLIC-ACTUATED THERMOMETERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ashcroft Inc.
	2. Miljoco Corporation.
	3. Tel-Tru Manufacturing Company.
	4. Trerice, H. O. Co.
	5. Prior Approved Equal

	B. Standard: ASME B40.200.
	C. Case:  Liquid-filled and sealed type(s); stainless steel with 3-inch nominal diameter.
	D. Dial:  Nonreflective aluminum with permanently etched scale markings and scales in deg F.
	E. Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads.
	F. Connector Size:  1/2 inch, with ASME B1.1 screw threads.
	G. Stem: 0.25 or 0.375 inch in diameter; stainless steel.
	H. Window:  Plain glass.
	I. Ring: Stainless steel.
	J. Element: Bimetal coil.
	K. Pointer: Dark-colored metal.
	L. Accuracy: Plus or minus 1 percent of scale range.

	2.2 THERMOWELLS
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES or CSA.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.3 PRESSURE GAGES
	A. Direct-Mounted and Remote, Metal-Case, Dial-Type Pressure Gages:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft Inc.
	b. Miljoco Corporation.
	c. Tel-Tru Manufacturing Company.
	d. Trerice, H. O. Co.
	e. Prior Approved Equal

	2. Standard: ASME B40.100.
	3. Case:  Liquid-filled, Sealed type(s); 4-1/2-inch nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi.
	8. Pointer: Dark-colored metal.
	9. Window:  Glass.
	10. Ring:  Metal.
	11. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.


	2.4 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and piston or porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending a minimum of 2 inches into fluid and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases with tubing and support tubing to prevent kinks. Use minimum tubing length.
	G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	H. Install remote-mounted pressure gages on panel.
	I. Install valve and snubber in piping for each pressure gage for fluids.
	J. Install thermometers in the following locations:
	1. Inlet and outlet of each domestic water heater.
	2. Inlet and outlet of each domestic hot-water storage tank.
	3. Two inlets and two outlets of each heat pump.
	4. Inlet and outlet of each hydronic coil in air-handling units.
	5. Inlet and outlet of each thermal-storage tank.
	6. Inlet and outlet of each refrigeration condenser.

	K. Install pressure gages in the following locations:
	1. Building water service entrance into building.
	2. Inlet and outlet of each pressure-reducing valve.
	3. Suction and discharge of each pump.

	L. Install meters and gages adjacent to machines and equipment to allow service and maintenance of meters, gages, machines, and equipment.
	M. Adjust faces of meters and gages to proper angle for best visibility.

	3.2 THERMOMETER SCALE-RANGE SCHEDULE
	A. Domestic Cold-Water Piping:  0 to 150 deg F.
	B. Domestic Hot-Water Piping: 50 to 200 deg F.

	3.3 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Water Service Piping:  0 to 150 psi.
	B. Domestic Water Piping:  0 to 100 psi.



	220523 SF - General Duty Valves for Plumbing and HVAC.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Ball Valves


	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements for Pluming and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.1 for flanges on iron valves.
	3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	4. ASME B16.18 for solder-joint connections.
	5. ASME B31.1 for power piping valves.
	6. ASME B31.9 for building services piping valves.

	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Refer to valve schedule articles for applications of valves.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valves in Insulated Piping:
	1. Include 2-inch (50-mm) stem extensions.
	2. Extended operating handle of nonthermal-conductive material, and protective sleeves that allow operation of valves without breaking the vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.


	2.2 BRONZE BALL VALVES, TWO-PIECE WITH FULL PORT AND STAINLESS-STEEL TRIM:
	A. Manufacturers: Provide products from one of the following:
	1. Apollo
	2. Nibco
	3. Milwaukee
	4. Watts

	B. Description:
	1. Standard: MSS SP-110.
	2. SWP Rating: 150 psig.
	3. CWP Rating: 600 psig.
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Solder or Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Full.



	PART 3 -  EXECUTION
	3.1 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.

	3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS ½” – 2” and Smaller: solder ends.


	3.3 VALVE SCHEDULE
	A. Domestic Water ½” – 2” NPS: Ball Valve, Solder or Threaded Ends

	3.4 CHECK VALVE SCHEDULE
	A. N/A



	220529 SF - Hangers and Supports for Plumbing and HVAC Piping and Equipment.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	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 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.


	1.3 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.
	B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Equipment supports.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Copper Pipe Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.


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

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	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.

	2.4 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 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.

	2.5 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.



	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.
	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/A 36M, carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. 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 fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	G. 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.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. 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 larger and at changes in direction of piping. Install co...
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	L. 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 reinforced calcium-silicate-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 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.


	3.3 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.

	3.4 PAINTING
	A. Touchup: 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 painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Section 099113 "Exterior Painting.", Section 099123 "Interior Painting.", Section 099600 "High-Perfor...
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.5 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.
	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 carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. Use thermal-hanger shield inserts for insulated piping and tubing.
	I. 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. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated, stationary pipes NPS 1/2 to NPS 8.
	5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal 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.

	J. 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.

	K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	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.

	L. 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. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. 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.

	8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	M. 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.

	N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220716 SF - Plumbing and HVAC Equipment and Piping Insulation.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating requirements for equipment, piping:

	1.2 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materia...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.



	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Equipment Insulation Schedule" "Piping Insulation Schedule," and “Duct Insulation Schedule" articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials and Type II for sheet materials.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. K-Flex USA.


	G. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties similar to ASTM C ...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Owens Corning.


	H. Mineral-Fiber, Preformed Pipe Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	I. Thermal Insulating Wool:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Owens Corning
	b. Prior Approved Equal

	2. Type I, 1000 Deg F Materials: Inorganic glass fibers bonded with thermosetting resin. Comply with ASTM C553, TIW Type I.


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	E. PVC Jacket Adhesive: Compatible with PVC jacket.

	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
	1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film thickness.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.
	3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
	4. Color: White.

	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
	1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	2. Service Temperature Range: Minus 20 to plus 180 deg F.
	3. Solids Content: 60 percent by volume and 66 percent by weight.
	4. Color: White.


	2.5 SEALANTS
	A. Metal Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: Aluminum.

	B. ASJ Flashing Sealants, and PVC Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: White.


	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. P.I.C. Plastics, Inc.
	c. Proto Corporation.
	d. Speedline Corporation.

	2. Adhesive: As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	C. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. ITW Insulation Systems; Illinois Tool Works, Inc.
	c. RPR Products, Inc.

	2.  Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.
	3. Finish and thickness are indicated in field-applied jacket schedules.
	4. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene and kraft paper or 2.5-mil-thick polysurlyn.
	5. Factory-Fabricated Fitting Covers:
	a. Same material, finish, and thickness as jacket.
	b. Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	c. Tee covers.
	d. Flange and union covers.
	e. End caps.
	f. Beveled collars.
	g. Valve covers.
	h. Field fabricate fitting covers only if factory-fabricated fitting covers are not available.


	D. Underground Direct-Buried Jacket: 125-mil-thick vapor barrier and waterproofing membrane consisting of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and laminated aluminum foil.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pittsburgh Corning Corporation.
	b. Polyguard Products, Inc.



	2.8 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Width: 3 inches.
	2. Thickness: 11.5 mils.
	3. Adhesion: 90 ounces force/inch in width.
	4. Elongation: 2 percent.
	5. Tensile Strength: 40 lbf/inch in width.
	6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Width: 2 inches.
	2. Thickness: 6 mils.
	3. Adhesion: 64 ounces force/inch in width.
	4. Elongation: 500 percent.
	5. Tensile Strength: 18 lbf/inch in width.

	C. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	1. Width: 2 inches.
	2. Thickness: 3.7 mils.
	3. Adhesion: 100 ounces force/inch in width.
	4. Elongation: 5 percent.
	5. Tensile Strength: 34 lbf/inch in width.


	2.9 SECUREMENTS
	A. Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide with wing seal or closed seal.
	B. Insulation Pins and Hangers:
	1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place.
	a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	b. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-diameter shank, length to suit depth of insulation indicated.
	c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.
	a. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.


	C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.

	2.10 CORNER ANGLES
	A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C. White or color-coded to match adjacent surface.
	B. Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.

	2.11 PROTECTIVE SHIELDING GUARDS
	A. Protective Shielding Pipe Covers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Plumberex Specialty Products, Inc.
	b. Truebro.
	c. Zurn Industries, LLC.

	2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) requirements.

	B. Protective Shielding Piping Enclosures:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Truebro.
	b. Zurn Industries, LLC.

	2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water supplies and trap and drain piping. Comply with ADA requirements.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of equipment.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item as specified in insulation schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints.

	M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	P. For above ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.

	Q. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.3 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor i...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe: Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."


	3.4 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION
	A. Mineral-Fiber, Pipe, and Tank Insulation Installation for Tanks and Vessels: Secure insulation with adhesive and anchor pins and speed washers.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of tank and vessel surfaces.
	2. Groove and score insulation materials to fit as closely as possible to equipment, including contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end joints.
	3. Protect exposed corners with secured corner angles.
	4. Install adhesively attached or self-sticking insulation hangers and speed washers on sides of tanks and vessels as follows:
	a. Do not weld anchor pins to ASME-labeled pressure vessels.
	b. Select insulation hangers and adhesive that are compatible with service temperature and with substrate.
	c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation end joints, and 16 inches o.c. in both directions.
	d. Do not over compress insulation during installation.
	e. Cut and miter insulation segments to fit curved sides and domed heads of tanks and vessels.
	f. Impale insulation over anchor pins and attach speed washers.
	g. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface. Cover exposed pins and washers with tape matching insulation facing.

	5. Secure each layer of insulation with stainless-steel or aluminum bands. Select band material compatible with insulation materials.
	6. Where insulation hangers on equipment and vessels are not permitted or practical and where insulation support rings are not provided, install a girdle network for securing insulation. Stretch pre-stressed aircraft cable around the diameter of vesse...
	7. Stagger joints between insulation layers at least 3 inches.
	8. Install insulation in removable segments on equipment access doors, manholes, handholes, and other elements that require frequent removal for service and inspection.
	9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates.
	10. For equipment with surface temperatures below ambient, apply mastic to open ends, joints, seams, breaks, and punctures in insulation.

	B. Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install insulation over entire surface of tanks and vessels.
	1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive.
	2. Seal longitudinal seams and end joints.

	C. Insulation Installation on Pumps:
	1. Fabricate metal boxes lined with insulation. Fit boxes around pumps and coincide box joints with splits in pump casings. Fabricate joints with outward bolted flanges. Bolt flanges on 6-inchcenters, starting at corners. Install 3/8-inch-diameter fas...
	2. Fabricate boxes from galvanized steel, at least 0.050 inch thick.
	3. For below ambient services, install a vapor barrier at seams, joints, and penetrations. Seal between flanges with replaceable gasket material to form a vapor barrier.


	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Fittings, Joints and Couplings:
	1. All piping fittings shall be insulated by filling the total void over all fittings between straight runs of pipe insulation with thermal insulating wool, forming a uniform insulation thickness equal to, or exceeding, the adjacent pipe insulation.
	2. Finish all insulated pipe fittings by applying PVC fitting covers overlapping the adjacent pipe insulation outer covering.
	3. For hot service piping (105F and above), secure the PVC fitting covers stainless steel tack fasteners.
	4. For cold service piping (60F and below), seal the ends of the adjacent pipe insulation with vapor barrier mastic, ensure that the PVC fitting cover overlaps the adjacent pipe insulation jacket by 2” minimum and secure PVC fitting covers to adjacent...
	5. Fitting covers for grooved piping systems shall be the type specifically manufactured for grooved piping systems.


	3.7 INSULATION INSTALLATION ON VALVES AND PIPE SPECIALTIES
	A. Install removable insulation covers on all valves and specialties 1-1/2” and larger.
	1. Valves, Strainers, and Unions 1-1/2 – 2 NPS: “No Sweat” re-usable valve covers or approved equal product.
	2. Valves, Strainers and Unions 2-1/2” and larger use removable insulation jackets from Thermaxx or prior approved manufacturer.


	3.8 FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	B. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket ...
	C. Where underground direct-buried jacket are indicated, install per the manufacturers instructions.

	3.9 FINISHES
	A. Insulation with ASJ or Other Paintable Jacket Material and where Required: Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material: Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Do not field paint aluminum or PVC jacketing.

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Inspect field-insulated equipment, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to one location(s) for each type of equipment...

	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.11 PIPING INSULATION SCHEDULE
	A. Insulation materials and thicknesses for Plumbing and HVAC piping are identified in the table below. If more than one material is listed for an application, selection from materials listed is at the Contractor's option.

	3.12 FIELD APPLIED JACKETING SCHEDULE
	A. Field applied jackets for Plumbing and HVAC piping are identified in the table below. If more than one material is listed for an application, selection from materials listed is at the Contractor's option.



	221119 SF - Domestic Water Piping Specialties.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Strainers.
	5. Drain valves.
	6. Water-hammer arresters.
	7. Trap-seal primer valves.

	B. Related Requirements:
	1. Section 220500 “General Provisions of Plumbing and HVAC” for Expansion Loops, Alignment Guides, Dielectric Fittings, Sleeves and Sleeve Seals, Sealants, Escutcheons and floor plates.
	2. Section 220519 "Meters and Gages for Plumbing and HVAC Piping" for thermometers, pressure gages.
	3. Section 221116 "Domestic Water Piping" for piping and fittings.
	4. Section 224500 "Emergency Plumbing Fixtures" for water tempering equipment.
	5. Section 224713 "Drinking Fountains" for water filters for water coolers.
	6. Section 224716 "Pressure Water Coolers" for water filters for water coolers.
	7. Section 224723 "Remote Water Coolers" for water filters for water coolers.


	1.2 ACTION SUBMITTALS
	A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
	A. Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14. Mark "NSF-pw" on plastic piping components.

	2.2 PERFORMANCE REQUIREMENTS
	A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise indicated.

	2.3 VACUUM BREAKERS
	A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
	1. Standard: ASSE 1001.
	2. Size: NPS 1/4 to NPS 3, as required to match connected piping.
	3. Body: Bronze.
	4. Inlet and Outlet Connections: Threaded.
	5. Finish:  Chrome plated.

	B. Hose-Connection Vacuum Breakers:
	1. Standard: ASSE 1011.
	2. Body: Bronze, nonremovable, with manual drain.
	3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
	4. Finish:  Chrome or nickel plated.


	2.4 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	1. Manufacturers:
	a. Watts
	b. Zurn Wilkins
	c. Prior approved Equal

	2. Description:
	a. Standard: ASSE 1013.
	b. Operation: Continuous-pressure applications.
	c. Pressure Loss:  12 psig maximum, through middle third of flow range.
	d. Size: See Drawings – Line size of size not specifically listed.
	e. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
	f. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	g. Accessories:
	1) Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
	2) Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.
	3) Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.



	B. Double-Check, Backflow-Prevention Assemblies:
	1. Manufacturers:
	a. Watts
	b. Zurn Wilkins
	c. Prior approved Equal

	2. Description:
	a. Standard: ASSE 1015.
	b. Operation: Continuous-pressure applications unless otherwise indicated.
	c. Pressure Loss:  5 psig maximum, through middle third of flow range.
	d. Size: See Drawings – Line size of size not specifically listed.
	e. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
	f. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	g. Accessories:
	1) Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet.
	2) Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.




	2.5 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; Conbraco Industries, Inc.
	b. Watts; a Watts Water Technologies company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1003.
	3. Pressure Rating: Initial working pressure of 150 psig.
	4. Size: See Drawings – Line size of size not specifically listed.
	5. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.
	6. Valves for Booster Heater Water Supply: Include integral bypass.
	7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3.


	2.6 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Pressure Rating: 125 psig minimum unless otherwise indicated.
	2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
	3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	4. Screen: Stainless steel with round perforations unless otherwise indicated.
	5. Perforation Size:
	a. Strainers NPS 2 and Smaller:  0.020 inch.
	b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch.

	6. Drain:  Factory-installed, hose-end drain valve with cap.


	2.7 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating: 400-psig minimum CWP.
	3. Size: NPS 3/4.
	4. Body: Copper alloy.
	5. Ball: Chrome-plated brass.
	6. Seats and Seals: Replaceable.
	7. Handle: Vinyl-covered steel.
	8. Inlet: Threaded or solder joint.
	9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.


	2.8 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Jay R. Smith Mfg. Co.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Watts; a Watts Water Technologies company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1010 or PDI-WH 201.
	3. Type:  Metal bellows or Copper tube with piston.
	4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.9 TRAP-SEAL PRIMER DEVICE
	A. Supply-Type, Trap-Seal Primer Device:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Jay R. Smith Mfg. Co.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Watts; a Watts Water Technologies company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1018.
	3. Pressure Rating: 125 psig minimum.
	4. Body: Bronze.
	5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.
	6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.
	7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install double check backflow preventers in each water supply to mechanical equipment and systems and to other equipment and water systems that may be sources of contamination. Comply with authorities having jurisdiction.
	1. Locate backflow preventers in same room as connected equipment or system.
	2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and pipe-to-floor drain. Locate air-gap ...
	3. Do not install bypass piping around backflow preventers.

	B. Install water regulators with inlet and outlet shutoff valves. Install pressure gages on inlet and outlet.
	C. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets and with shutoff valve on outlet.
	1. Install cabinet-type units recessed in or surface mounted on wall as specified.

	D. Install balancing valves at each hot water recirculation branch connection to the return main.
	E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, solenoid valve and pump.
	F. Install water-hammer arresters in water piping according to PDI-WH 201.
	G. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for proper flow.

	3.2 CONNECTIONS
	A. Comply with requirements for ground equipment in Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Fire-retardant-treated-wood blocking is specified in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for electrical connections.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test each reduced-pressure-principle backflow preventer and double-check, detector-assembly backflow preventer according to authorities having jurisdiction and the device's reference standard.

	B. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Set field-adjustable pressure set points of water pressure-reducing valves. Verify pressure set points with Engineer prior to setting
	B. Set field-adjustable flow set points of balancing valves. Verify flow rates with Engineer prior to setting.
	C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. Verify temperature setting with engineer prior to setting.



	221120 SF - Water Meters.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes water meters, water meter registers and accessors.

	1.2 SUBMITTALS
	A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.

	1.3 QUALITY ASSURANCE
	A. All meters furnished shall be manufactured by a registered ISO 9001 quality standard facility. Acceptable meters shall have a minimum of fifteen (15) years of successful field use. All specifications meet or exceed the latest revision of AWWA C702.
	B. All meter and components must comply with the Safe Drinking Water Act (SDWA) per NSF 372 and be compliant with NSF/ANSI 61, Annex G and Annex F.  Specifically:
	1. Meters shall be made of “lead free” alloy as defined by NSF/ANSI 61, Annex G and Annex F.
	2. Meters shall comply with NSF/ANSI 61, Annex G which allows a maximum weighted average lead content level of 0.25% of the wetted surface area.
	3. Meters shall comply with NSF/ANSI 61, Annex F which requires leaching of less than 5 μg/L in tests performed per the NSF/ANSI 61 test methodology for water with pH of 5 and pH of 10.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Provide Neptune TRU/FLO Compound meter or prior approved equal.

	2.2 DESCRIPTION
	A. Compound meters shall consist of a combination of an AWWA Class II turbine meter for measuring high rates of flow and a nutating disc type positive displacement meter for measuring low rates of flow enclosed in a single maincase. An automatic valve...

	2.3 CAPACITY AND OPERATING CHARACTERISTICS
	A. See drawings for size.

	2.4 CONSTRUCTION
	A. The maincase and cover shall be cast from an NSF/ANSI 61, Annex G and Annex F certified lead free high copper alloy containing a minimum of 85% copper. The size, model, NSF certification and arrows indicating direction of flow shall be cast in rais...
	B. Casing bolts shall be made of AISI Type 316 stainless steel.
	C. Maincases shall be flanged. The 2” meters shall be oval flanged and 3” through 6” sizes shall be round flanged per Table 4, AWWA C702.
	D. The meter serial number shall be imprinted on the meter flange or cover as well as the register box covers.
	E. The turbine measuring chamber shall be a self-contained unit, attached to the cover for easy removal. The turbine shaft shall be tungsten carbide with tungsten carbide inserts and shall rotate in removable graphite bushings. Thrust bearings shall b...
	F. The nutating disc chamber shall be a self-contained unit mounted on the cover and easily removable from the cover. It shall conform to AWWA Standard C700 for the following sizes: 2” and 3”- 5/8” disc; 4”- 3/4” disc; 6”- 1” disc. The inlet to the di...
	G. The intermediate gear train shall be directly coupled from the turbine rotor and magnetically coupled to the register through the meter cover. The gear train shall be housed in the turbine measuring chamber. All moving parts of the gear train shall...
	H. A strainer shall be provided for the disc meter. It shall be easily removable and have an effective straining area of double the disc meter inlet.

	2.5 REGISTER
	A. Provide the meter with Neptune TRICON/S Register. The register shall output a switch closure that is proportional to the flow rate. Coordinate the switch configuration (gallons, cubic feet, etc…) with the Owner and electrical contractor prior to or...
	B. Provide separate registers for the disc and turbine portions of the meter if required.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Follow manufacturer’s recommendation for installation. Installation will conform to the guidelines provided by the Installation & Operation Manual.
	B. Provide manufacturers straight pipe requirements on the inlet (upstream) side, and on the outlet (downstream) side. Provide Neptune Strainer on inlet of meter.

	3.2 RESPONSIBILITY
	A. The Mechanical Contractor shall furnish and install in the flow meter in the location shown on the plans.
	B. The electrical contractor shall provide all wiring (line and low voltage) between the flow meter and smart meter (see electrical drawings for location).



	221319 SF - Sanitary Waste Piping Specialties.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Cleanouts.
	2. Miscellaneous sanitary drainage piping specialties.

	B. Related Requirements:
	1. Section 221316 “Sanitary Waste and Vent Piping”


	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTIONS
	A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

	2.2 CLEANOUTS
	A. Above Grade Wall Cleanout
	1. Provide JR Smith 4422 or approved equal
	2. Description: Cast iron caulked spigot ferrule with cast bronze taper thread plug and stainless steel round cover and screw.

	B. Finished Floor Cleanout
	1. Provide JR Smith 4100 or approved equal
	2. Description: Cast iron cleanout with extra heavy duty round, adjustable, scoriated, secured nickel bronze top, and no-hub outlet, gasket seal bronze plug and flashing clamp for.

	C. Outdoor Cleanout
	1. Provide JR Smith 4241S or approved equal
	2. Description: Cast iron floor level cleanout assembly with heavy duty, round, adjustable, scoriated cast iron top, non-tilt tractor cover, gasket seal bronze plug.


	2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains or Hub Drains:
	1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-less, cast-iron soil-pipe fittings. Include P-trap, riser section; and where required, increaser fitting joined with ASTM C 564 rubber gaskets.
	2. Size: See drawings. If not shown drain shall 2” minim or one size larger than piping discharging to the drain.

	B. Floor-Drain, Trap-Seal Primer Fittings:
	1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve connection.
	2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

	C. Floor-Drain, Trap Seal:
	1. Barrier type floor drain or sink trap seal device.
	2. IAPMO 7479 and ASSE std. 1072 listed.

	D. Air-Gap Fittings:
	1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body: Bronze or cast iron.
	3. Inlet: Opening in top of body.
	4. Outlet: Larger than inlet.
	5. Size: Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	E. Expansion Joints:
	1. Standard: ASME A112.6.4.
	2. Body: Cast iron with bronze sleeve, packing, and gland.
	3. End Connections: Matching connected piping.
	4. Size: Same as connected soil, waste, or vent piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	B. For floor cleanouts for piping below floors, install cleanout with top flush with finished floor. It shall be the responsibility of the plumbing contractor to coordinate the installation of cleanouts with the general contractor and floor contractor...
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. Coordinate installation of roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof with the general contractor or construction manager.
	E. Assemble open drain fittings and install with top of hub 2 inches above floor.
	F. Install deep-seal traps on floor drains and other waste outlets, if indicated.
	G. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection.
	1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
	2. Size: Same as floor drain inlet.

	H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	I. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and maintenance.
	J. Install wood-blocking reinforcement for wall-mounting-type specialties.
	K. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.

	3.2 CONNECTIONS
	A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation requirements. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 PROTECTION
	A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage from traffic or construction work.
	B. Place plugs in ends of uncompleted piping at end of each day or when work stops.



	224100 SF - Plumbing Fixtures.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Plumbing fixtures shown and scheduled on the drawings.


	1.2 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 PLUMBING FIXTURE MANUFACTURERS – The following manufacturers are approved. Fixtures and equipment other than those listed in the plumbing fixture schedule must be submitted for approval prior to bidding. Only products from the manufacturers listed...
	A. FLOOR DRAINS & SINKS
	1. FIXTURES
	a. JR SMITH
	b. ZURN
	c. JOSAM

	2. TRAP SEAL
	a. TRAP GUARD
	b. JR SMITH

	3. TRAP PRIMERS
	a. JR SMITH
	b. WATTS
	c. ZURN


	B. HOSE BIBBS / WALL HYDRANTS
	1. WOODFORD
	2. WATTS
	3. ZURN

	C. STAINLESS STEEL SINKS
	1. FIXTURES
	a. ELKAY
	b. JUST
	c. KOHLER

	2. FAUCETS
	a. MOEN COMMERCIAL
	b. T&S BRASS
	c. CHICAGO FAUCET


	D. STOP VALVES
	1. BRASSCRAFT
	2. WATTS
	3. KINGSTON BRASS


	2.2 GROUT
	A. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics:  Nonshrink; recommended for interior and exterior applications.
	C. Design Mix:  5000-psi, 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install plumbing fixtures level and plumb according to roughing-in drawings.
	B. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where they can be easily re...
	1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  Comply with valve requirements specified in Section 220523 "General-Duty Valves for Plumbing Piping."

	C. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns.  Include adapters if required.
	D. Install traps on fixture outlets.
	1. Exception:  Omit trap on fixtures with integral traps.
	2. Exception:  Omit trap on indirect wastes unless otherwise indicated.

	E. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories and sinks.
	F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons if required to conceal protruding fittings.
	G. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, mildew-resistant silicone sealant.  Match sealant color to fixture color.

	3.2 CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories and sinks.

	3.3 ADJUSTING
	A. Operate and adjust plumbing fixtures and controls.  Replace damaged and malfunctioning fixtures, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.4 CLEANING AND PROTECTION
	A. After completing installation of plumbing fixtures, inspect and repair damaged finishes.
	B. Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed plumbing fixtures and fittings.
	D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.



	233300 SF - Air Duct Accessories.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Control dampers.
	2. Flexible connectors.
	3. Duct accessory hardware.

	B. Related Requirements:
	1. Section 233723 "HVAC Gravity Ventilators" for roof-mounted ventilator caps.
	2. Section 283111 "Digital, Addressable Fire-Alarm System" for duct-mounted fire and smoke detectors.


	1.2 SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G90.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a 2D finish for concealed ducts and 2BA finish for exposed ducts.
	C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 CONTROL DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Cesco Products; a divsion of MESTEK, Inc.
	2. Nailor Industries Inc.
	3. Ruskin Company.

	B. Frames:
	1.  U shaped.
	2. 16 gage galvanized steel.
	3.  Interlocking, gusseted corners.

	C. Blades:
	1. Multiple blade with maximum blade width of 6 inches.
	2. Parallel- and opposed-blade design.
	3. 14 gage Galvanized-steel.
	4. Blade Edging:  Closed-cell neoprene.
	5. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

	D. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	1. Operating Temperature Range: From minus 40 to plus 200 deg F.

	E. Bearings:
	1.  Oil-impregnated stainless-steel sleeve.
	2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.
	3. Thrust bearings at each end of every blade.


	2.4 FLEXIBLE CONNECTORS
	A. Materials: Flame-retardant or noncombustible fabrics.
	B. Coatings and Adhesives: Comply with UL 181, Class 1.
	C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd..
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.

	E. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight: 24 oz./sq. yd..
	2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F.


	2.5 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install flexible connectors to connect ducts to equipment.
	G. Connect flexible ducts to metal ducts with draw bands.
	H. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.




	233330 SF - Louvers.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes intake and exhaust louvers shown on the mechanical drawings.
	B. Related Requirements:
	1. Section 233113 “Metal Ducts”
	2. Section 233300 “Air Duct Accessories”


	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.3 QUALITY ASSURANCE
	A. Louvers licensed to bear AMCA Certified Ratings Seal. AMCA Certified Ratings Seal applies to air performance and water penetration ratings.
	B. Louvers shall be factory engineered to withstand the specified seismic loads.
	C. Minimum design loads shall be calculated to comply with ASCE – 7.

	1.4 DELIVERY STORAGE AND HANDLING
	A. Store products in manufacturer's unopened packaging until ready for installation.
	B. Store materials in a dry area indoors, protected from damage and in accordance with manufacturer's instructions.
	C. Protect materials and finishes during handling and installation to prevent damage.

	1.5 WARRANTY
	A. Manufacturer shall provide warranty for louver systems for a period of one year from date of substantial completion.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ruskin
	2. Cesco
	3. Nailor


	2.2 DESCRIPTION
	A. Louver shall be the type and size listed on the drawings.
	B. Louvers shall have stationary, drainable louver type with drain gutters in each blade and head with downspouts in jambs and mullions with all welded construction.

	2.3 PERFORMANCE
	A. See Drawings.
	B. Louver performance shall be tested in accordance with AMCA 500 or AMCA 500-L.
	C. Louvers shall be factory engineered to withstand the specified seismic loads.
	1. Minimum design loads shall be calculated to comply with ASCE – 7.


	2.4 MATERIALS
	A. Frame and Blades: Extruded Aluminum, Alloy 6063-T6.

	2.5 FINISHES
	A. Finish: 70 percent PVDF: Finish shall be applied at 1.2 mil total dry film thickness.
	1. Coating shall conform to AAMA 2605. Apply coating following cleaning and pretreatment. Cleaning:  AA-C12C42R1X.
	2. Standard 2-coat.
	3. Pearledize 70 (2-coat mica).
	4. 3-coat metallic.
	5. 3-coat exotic.
	6. 20-year finish warranty.

	B. Color:  Submit color chart to architect for selection.

	2.6 ACCESSORIES
	A. Provide the following accessories when called out on the drawings:
	1. Aluminum Blank-Off Panels:  0.040 aluminum sheet, factory installed with removable fasteners and neoprene gaskets.
	2. Insulated Aluminum Blank-Off Panels:  0.040 aluminum sheet, 2 inch  aluminum skin insulated core, factory installed with removable fasteners and neoprene gaskets.
	3. Hinged Frame:  Continuous piano hinge attached to angle or channel subframe.
	4. Filter Racks:  Formed channel racks to accept standard 1 inch or 2 inch thick filters.  Unused bottom portion blanked off with 0.040 inch aluminum sheet.
	5. Security Bars: Aluminum, 3/4 inch x 1/2 inch, welded to louver.
	6. Bird Screen: Aluminum, 1/2 inch by 0.063 inch, expanded and flattened. Frame:  Removable.
	7. Extended Sills: Extruded aluminum, Alloy 6063-T6.  Minimum nominal thickness 0.081 inch.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Inspect areas to receive louvers.  Notify the Architect of conditions that would adversely affect the installation or subsequent utilization of the louvers.  Do not proceed with installation until unsatisfactory conditions are corrected.
	B. If opening preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

	3.2 PREPARATION
	A. Clean opening thoroughly prior to installation.
	B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

	3.3  INSTALLATION
	A. Install louvers at locations indicated on the drawings and in accordance with manufacturer's instructions.
	B. Install louvers plumb, level, in plane of wall, and in alignment with adjacent work.
	C. Install joint sealants as specified in Section 07 92 00.

	3.4 CLEANING
	A. Clean louver surfaces in accordance with manufacturer's instructions.
	B. Touch-up, repair or replace damaged products before Substantial Completion.



	233423 SF - HVAC Power Ventilators.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Propeller fans.


	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the AMCA-Certified Ratings Seal.


	PART 2 -  PRODUCTS
	2.1 PROPELLER FANS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Acme Engineering & Manufacturing Corp.
	2. Aerovent; a division of Twin City Fan Companies, Ltd.
	3. Loren Cook Company.

	B. Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel finish coat applied after assembly.
	C. Steel Fan Wheels: Formed-steel blades riveted to heavy-gage steel spider bolted to cast-iron hub.
	D. Fan Wheel: Replaceable, cast-aluminum, airfoil blades fastened to cast-aluminum hub; factory set pitch angle of blades.
	E. Fan Drive: Motor mounted in airstream, factory wired to disconnect switch located on outside of fan housing.
	F. Fan Drive:
	1. Resiliently mounted to housing.
	2. Statically and dynamically balanced.
	3. Selected for continuous operation at maximum rated fan speed and motor horsepower, with final alignment and belt adjustment made after installation.
	4. Extend grease fitting to accessible location outside of unit.
	5. Service Factor Based on Fan Motor Size: 1.4.
	6. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
	7. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
	a. Ball-Bearing Rating Life: ABMA 9, L10 of 100,000 hours.

	8. Pulleys: Cast iron with split, tapered bushing; dynamically balanced at factory.
	9. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use with larger motors. Select pulley so pitch adjustment is at the middle of adjustment range at fan design conditions.
	10. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.
	11. Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet.

	G. Accessories:
	1. Gravity Shutters: Aluminum blades in aluminum frame; interlocked blades with nylon bearings.
	2. Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications, removable for maintenance.
	3. Wall Sleeve: Galvanized steel to match fan and accessory size.
	4. Weathershield Hood: Galvanized steel to match fan and accessory size.
	5. Weathershield Front Guard: Galvanized steel with expanded metal screen.
	6. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 percent.
	7. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through an internal aluminum conduit.

	H. Capacities and Characteristics: See Drawings.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Equipment Mounting:
	1. Install power ventilators on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete." or Section 033053 "Miscellaneous Cast-in-Place Concrete."
	2. Comply with requirements for vibration isolation and seismic control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

	B. Support suspended units from structure using threaded steel rods and elastomeric hangers or spring hangers having a static deflection of 1 inch. Vibration-control devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing ...
	C. Install units with clearances for service and maintenance.
	D. Label units according to requirements specified in Section 230553 "Identification for HVAC Piping and Equipment."

	3.2 CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air Duct Accessories."
	B. Install ducts adjacent to power ventilators to allow service and maintenance.
	C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete. Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that cleaning and adjusting are complete.
	4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and adjust belts, and install belt guards.
	5. Adjust belt tension.
	6. Adjust damper linkages for proper damper operation.
	7. Verify lubrication for bearings and other moving parts.
	8. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems are in fully open position.
	9. Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, and measure and record motor voltage and amperage.
	10. Shut unit down and reconnect automatic temperature-control operators.
	11. Remove and replace malfunctioning units and retest as specified above.

	C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	D. Prepare test and inspection reports.

	3.4 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Adjust belt tension.
	C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing procedures.
	D. Replace fan and motor pulleys as required to achieve design airflow.
	E. Lubricate bearings.



	238230 SF - Propeller Unit Heaters.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Propeller unit heaters with electric-resistance heating coils.

	1.2 SUBMITTALS
	A. See Section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 ELECTRIC PROPELLER UNIT HEATER
	A. MANUFACTURERS
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Berko.
	b. Qmark.
	c. Trane.
	d. Modine.


	B. DESCRIPTION
	1. Assembly including casing, coil, fan, and motor in vertical and horizontal discharge configuration with adjustable discharge louvers.
	2. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	C. PERFORMANCE REQUIREMENTS
	1. "ASHRAE Compliance" Paragraph below may be required to comply with Project requirements or authorities having jurisdiction. Sustainable design systems require compliance with requirements in ASHRAE 62.1, including requirements for controls, surface...
	2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."
	3. "ASHRAE/IESNA 90.1 Compliance" Paragraph below may be required to comply with Project requirements or authorities having jurisdiction. Sustainable design systems require compliance with requirements in ASHRAE/IESNA 90.1.
	4. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."

	D. HOUSINGS
	1. Cabinet: Removable panels for maintenance access to controls.
	2. Cabinet Finish: Manufacturer's standard baked enamel applied to factory-assembled and factory-tested propeller unit heater before shipping.
	3. Discharge Louver: Adjustable fin diffuser for horizontal units and conical diffuser for vertical units.

	E. COILS
	1. Electric-Resistance Heating Elements: Nickel-chromium heating wire, free from expansion noise and 60-Hz hum, embedded in magnesium oxide refractory and sealed in steel or corrosion-resistant metallic sheath with fins no closer than 0.16 inch. Eleme...
	2. Circuit Protection: One-time fuses in terminal box for overcurrent protection and limit controls for high-temperature protection of heaters.
	3. Wiring Terminations: Stainless steel or corrosion-resistant material.
	4.

	F. FAN AND MOTOR
	1. Fan: Propeller type with aluminum wheel directly mounted on motor shaft in the fan venturi.
	2.
	3. Motor: Permanently lubricated, multispeed.

	G. CAPACITIES AND CHARACTERISTICS
	1. See Drawings



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive propeller unit heaters for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for electrical connections to verify actual locations before unit-heater installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install propeller unit heaters to comply with NFPA 90A.
	B. Install propeller unit heaters level and plumb.
	C. Suspend propeller unit heaters from structure with all-thread hanger rods and spring hangers. Hanger rods and attachments to structure are specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment." Vibration hangers shall com...
	D. Install wall-mounted thermostats and switch controls in electrical outlet boxes at heights to match lighting controls. Verify location of thermostats and other exposed control sensors with Drawings and room details before installation.

	3.3 CONNECTIONS
	A. Comply with safety requirements in UL 1995.
	B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.

	B. Units will be considered defective if they do not pass tests and inspections.
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	221116 SF - Domestic Water Piping.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper tube and fittings.
	2. PEX tube and fittings.
	3. Piping joining materials.
	4. Transition fittings.

	B. Related Requirements:
	1. Section 220500 “General Provisions of Plumbing and HVAC”


	1.2 ACTION SUBMITTALS
	A. See Section 220000 “General Requirement of Plumbing and HVAC” for submittal requirements.


	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 Annex G. and Plastic piping components shall be marked with "NSF-pw."
	C. Comply with NSF Standard 372 for low lead.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.
	B. Soft Copper Tube:  ASTM B 88, Type K water tube, annealed temper.
	C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	E. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.

	F. Copper Pressure-Seal-Joint Fittings:
	1. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal in each end.
	2. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDM-rubber, O-ring seal in each end.


	2.3 PEX TUBE AND FITTINGS
	A. Tube Material: PEX plastic according to ASTM F 876 and ASTM F 877.
	B. Fittings:  ASTM F 1960, cold expansion fittings and reinforcing rings.
	C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F 876; with plastic or corrosion-resistant-metal valve for each outlet.

	2.4 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 1/8 inch 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. Solder Filler Metals: ASTM B 32, lead-free alloys.
	D. Flux: ASTM B 813, water flushable.
	E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	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.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Comply with requirements in Section 312000 "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 ...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance. Comply with requirements for pressure gages in Section 220519 "Meters and Gages for Plumbing ...
	D. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."
	E. Install domestic water piping level and plumb.
	F. Rough-in domestic water piping for water-meter installation according to utility company's requirements.
	G. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	H. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	I. 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.
	J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	K. Install piping to permit valve servicing.
	L. 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.
	M. Install piping free of sags and bends.
	N. Install fittings for changes in direction and branch connections.
	O. Install PEX tubing with loop at each change of direction of more than 90 degrees.
	P. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	Q. Install pressure gages on suction and discharge piping for each plumbing pump and packaged booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and Gages for Plumbing Piping."
	R. Install thermometers on inlet and outlet piping from each water heater. Comply with requirements for thermometers in Section 220519 "Meters and Gages for Plumbing and HVAC Piping."
	S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220500 "General Provisions of Plumbing and HVAC."
	T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220500 "General Provisions of Plumbing and HVAC."
	U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220500 "General Provisions of Plumbing and HVAC."

	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.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. 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."
	F. 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.
	G. Joints for PEX Tubing: Join according to ASTM F 1960 for cold expansion fittings and reinforcing rings.
	H. Joints for PEX Tubing: Join according to ASSE 1061 for push-fit fittings.
	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 Underground Domestic Water Piping:
	1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
	2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings or unions.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and Seismic Controls for Plumbing and HVAC Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment."
	1. Vertical Piping: MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	4. Base of Vertical Piping: MSS Type 52, spring hangers.

	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
	6. NPS 6: 10 feet with 5/8-inch rod.
	7. NPS 8: 10 feet with 3/4-inch rod.

	F. Install supports for vertical copper tubing every 10 feet.
	G. Install vinyl-coated hangers for PEX tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1 and Smaller: 32 inches with 3/8-inch rod.

	H. Install hangers for vertical PEX tubing every 48 inches.
	I. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
	2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of water heater connections.
	3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections. Provide shutoff valve and union for each connection. Use flanges instead of unions for NPS 2-1/2 and larger.


	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 220553 "Identification for Plumbing and HVAC Piping and Equipment."
	B. Label pressure piping with system operating pressure.

	3.8 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.
	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. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. 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.

	3.9 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. Open throttling valves to proper setting.
	4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
	7. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	8. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.10 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 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 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.

	3.11 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.



	221316 SF - Sanitary Waste and Vent Piping.pdf
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.


	1.2 ACTION SUBMITTALS
	A. See section 220000 “General Requirements of Plumbing and HVAC” for submittal requirements.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping:  10-foot head of water.

	B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand the effects of earthquake motions determined according to ASCE/SEI 7. See section 220548 “Vibration and Seismic Controls for Plumbing and HVAC Piping and...

	2.2 PIPING MATERIALS
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. 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.

	2.3 PVC PIPE AND FITTINGS
	A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
	C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	D. Adhesive Primer: ASTM F 656.
	E. Solvent Cement: ASTM D 2564.


	PART 3 -  EXECUTION
	3.1 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.
	2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. 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.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	K. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.
	2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side with common drain pipe.
	a. Straight tees, elbows, and crosses may be used on vent lines.

	3. Do not change direction of flow more than 90 degrees.
	4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
	a. Reducing size of waste piping in direction of flow is prohibited.


	L. Lay buried building waste piping beginning at low point of each system.
	1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
	2. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	3. Maintain swab in piping and pull past each joint as completed.

	M. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	1. Horizontal Sanitary Waste: 1/4” per foot downward in direction of flow. 1/8” per foot is allowable if necessitated by site conditions.
	2. Vent Piping: 1/8” per foot down toward vertical fixture vent or toward vent stack.

	N. Install aboveground PVC piping according to ASTM D 2665.
	O. Install underground PVC piping according to ASTM D 2321.
	P. Plumbing Specialties:
	1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary waste gravity-flow piping.
	a. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties."


	Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	R. Install sleeves for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for sleeves specified in Section 220500 "General Provisions of Plumbing and HVAC."

	S. Install sleeve seals for piping penetrations of concrete walls and slabs.
	1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

	T. Install escutcheons for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."


	3.3 JOINT CONSTRUCTION
	A. Plastic, Non-pressure-Piping, Solvent-Cement Joints: 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.
	2. ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 appendixes.
	3. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.


	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing and HVAC Piping and Equipment."
	B. Comply with requirements for pipe hanger and support devices and installation specified in Section 220529 "Hangers and Supports for Plumbing and HVAC Piping and Equipment."
	1. Vertical Piping: MSS Type 8 or Type 42, clamps.
	2. Install individual, straight, horizontal piping runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	4. Base of Vertical Piping: MSS Type 52, spring hangers.

	C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	D. Support vertical piping and tubing at base and at each floor.
	E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	F. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
	2. NPS 3: 48 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
	4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
	5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

	G. Install supports for vertical PVC piping every 48 inches.
	H. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written instructions.

	3.5 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Equipment: Connect waste piping as indicated.
	a. Provide shutoff valve if indicated and union for each connection.
	b. Use flanges instead of unions for connections NPS 2-1/2 and larger.


	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Make connections according to the following unless otherwise indicated:
	1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each piece of equipment.
	2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to each piece of equipment.


	3.6 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.
	B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing and HVAC Piping and Equipment."

	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours 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 final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for re-inspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.
	a. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

	2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on completion of roughing-in.
	a. Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.
	b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
	c. Inspect joints for leaks.

	4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.
	a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air into piping system equal to pressure of 1-inch wg.
	b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
	c. Air pressure must remain constant without introducing additional air throughout period of inspection.
	d. Inspect plumbing fixture connections for gas and water leaks.

	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.8 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
	E. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.9 PIPING SCHEDULE
	A. Piping system materials are identified in the table below. If more than one material is listed, selection from the materials listed is at the Contractor’s option.
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