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SECTION 00 01 15
LIST OF DRAWINGS

The drawings listed below accompanying this specification form a part of the
contract.

Drawing No. Title
1-GI1-100 Cover Sheet
Plumbing
1-P-001 Grease Line Replacement
1-P-002 Details
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1.1.
A.

G.

SECTION 01 00 00
GENERAL REQUIREMENTS

GENERAL INTENTION

The contractor shall provide and install new 6” diameter PVC sanitary
grease lines, cleanouts, earthwork, concrete and all other associated
work required to provide a new and complete replacement sanitary
grease line. The contractor is responsible to perform a site survey
and investigation to satisfy themselves as to the extent of the work.
The place of work is located at Aleda E. Lutz VA Medical Center,
Saginaw, Michigan. The period of performance for the work is 60 days
after receipt of Notice to Proceed.

Visits to the site shall take place during the designhated site visit.

All references to COR (RE), Senior COR (SRE), Engineer, COTR, or
Project Manager shall all be referred to as Contracting Officers
Representative (COR).

Prior to commencing work, general contractor shall provide proof that
an OSHA certified “competent person” (CP) (29 CFR 1926.20(b) (2)
shall maintain a presence at the work site whenever the general or
subcontractors are present.

All employees of general contractor and subcontractors shall comply
with VA security management program and obtain permission of the VA
Police, be identified by project and employer, and restricted from
unauthorized access.

Before placement and installation of work subject to tests by testing
laboratory retained by Department of Veterans Affairs, the Contractor
shall notify the VA COR in sufficient time to enable testing
laboratory personnel to be present at the site in time for proper
taking and testing of specimens and field inspection. Such prior
notice shall be not less than three work days unless otherwise
designated by the VA COR.

Training:

1. All employees of General Contractor or Subcontractors (having
supervisory authority over the project in total or over
tradesmen on the project) shall have the 30-hour OSHA certified
Construction Safety course and/or other relevant competency
training, as determined by VA Competent Person (VACP).
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2. All other employees of General Contractor or Subcontractors on
the project shall have the 10-hour OSHA certified Construction
Safety course.

3. Submit OSHA training records of all such employees for approval
before the start of work.

4. Prior to commencing work, general contractor shall provide
proof that an OSHA certified “competent person” (CP) (29 CFR
1926.20(b) (2) shall maintain a presence at the work site
whenever the general or subcontractors are present.

5. All tradesmen shall be licensed in the line of work they are
performing. The General Contractor shall provide proof that all
tradesmen are licensed in their field of work. Journeyman to
apprentice ratio is minimum 1:1.

1.2. STATEMENT OF BID ITEM(S)
BID ITEM I, ENTIRE PROJECT, LUMP SUM (Bidders are to enter their lump
sum bid price in block 17 of the SF 1442 Solicitation, Offer, and
Award): Contractor shall provide all labor and materials needed to
completely prepare the site for the removal of the existing
sanitary grease line and installation of a new PVC sanitary
grease line located in the basement of building one. Work shall
include but is not limited to; temporary removal, relocation and
reinstallation of existing laundry and storage equipment,
demolition, excavation, installation of new materials,
supervision and testing of all components / equipment and
construction materials and tools required to complete the work as
described in drawings and technical specifications. Period of
performance is 60 (SIXTY) calendar days from receipt of Notice to
Proceed.

1.3. SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR

A. Contractor shall make the number of sets he has need of from the
electronic set furnished to him during the bidding process. The
contractor shall only reproduce entire sets of the contract
documents. Partial sets are not allowed.

B. Refer to drawing list table in specification section 00 01 15.

1.4. ADMINISTRATIVE WORKING HOURS
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A

1.5.

1.6.

1.7.

1.8.

Administrative working hours for the Medical Center are normally
between the hours of 8:00 A_M. to 4:30 P.M. excluding Saturday and
Sunday. This project involves work at different shift hours (3:30PM-
11:00AM) as required in drawings and specifications, due to the
activities involved in replacement of flooring. If the Contractor
desires to work during periods other than above, which he may, the
Contractor shall make his/her request to the VA Contracting officer
three (3) days in advance of his/her intention to work during other
periods and await approval from contracting officer.

CONTRACTOR EMPLOYEE BEHAVIOR ON VA MEDICAL CENTER SITE

Objectionable Employees: The VA Contracting Officer, in writing,
shall require the Contractor to remove from the work site, area, or
Medical Center employees deemed objectionable regarding dress,
language and/or behavior. VA Police shall investigate any alleged
criminal behavior of any contractor employee that occurs on VA
property.

IDENTIFICATION OF CONTRACTOR®"S AND MATERIAL SUPPLIERS MECHANIZED
EQUIPMENT

All Contractor®s machinery, motor vehicles, and mechanized equipment
shall have acceptable identification showing the owner®s name and
identifying number. This identification shall be posted in a
conspicuous location on each piece of equipment as shall be required
by the Contracting Officer. The Contractor shall submit a listing of
his vehicles intended for use on this project by listing type of
vehicle, color, and license number.

MEDICAL CENTER STAFF, PATIENTS, VISITOR SAFETY

Contractor and/or Sub-Contractors shall not expose VA workers,
patients, and visitors to unsafe or unhealthy conditions during
Construction operations. Contractor shall be reminded that adherence
to OSHA regulations shall not be sufficient in some situations, and
more stringent regulations (Veterans Affairs, Veterans Health
Administration, local Veterans Affairs Medical Center) shall apply.
Extra precautions shall always be observed to insure patient,
visitor, and employee safety when working in a medical
center/hospital environment. Make sure to secure all tools and follow
all safety and infection control requirements.

OMISSIONS
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A

1.9.

1.11

The drawings and specifications are intended to include all work and
materials necessary for completion of the work. Any incidental item
of material, labor or detail required for the proper execution and
completion of the work and omitted from either the drawings and
specifications or both, but obviously required by governing codes,
local regulations, trade practices, operational functions, and good
workmanship, shall be provided as a part of the contract work without
extra charge, even though not specifically detailed or mentioned.

DRAWINGS AND SPECIFICATIONS

The drawings show the general arrangement, general design, and extent
of the work for the project and are diagrammatic. Exact location of
piping, ductwork and equipment, not located by dimensions on
drawings, shall be determined in the field considering interference’s
and appearance.

In general, the horizontal pipe and ductwork indicated on drawings is
intended to be installed above the ceiling unless otherwise noted.

The drawings are not intended to be scaled for rough-in measurements.

The drawings are not to be reproduced or marked-up, to serve or
submitted as ““shop drawings”.

The Contractor shall take Field measurements necessary for securing
materials and fitting the installation to the building construction
and arrangement.

The Contractor shall be responsible for the correct fit of the work
installed.

ENTERTAINMENT SYSTEMS

Contractor or subcontractor employees shall not be allowed to bring
into the job site AM/FM radios, cassette player, compact disc player,
mp3 player, any sound/audio producing equipment, nor operate
aforementioned equipment from vehicles on VA Medical Center property.

GREEN ENVIRONMENTAL MANAGEMENT SYSTEM (GEMS)

The following is the Green Environmental Management System Mission
Statement for the Aleda E. Lutz VA Medical Center which is shared
with all contractors working on our medical center site and it is
expected to be adhered to too the greatest extent possible by the
contractors.
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B.

The mission of the VA Medical Center, Saginaw, Michigan is to deliver
quality health care to our nation’s veterans. In order to accomplish
this mission, the Medical Center recognizes that it must operate so
as to protect both the environment and the health and safety of
patients, employees and visitors. In order to accomplish this, the VA
Medical Center is committed to the following actions: Operating a
Green Environmental Management System (GEMS) that meets requirements
of Presidential Executive Order 13148 and the guidance provided by
Veterans Health Administration.

Being a good steward of the environment by complying with federal,
state and local environmental laws and other requirements, preventing
pollution, minimizing waste, conserving cultural and natural
resources and continually improving environmental programs. While
working on station it is the contractor’s responsibility to follow
all of the same environmental laws and requirements.

It is the contractor’s responsibility to recycle all products to the
maximum extent possible. The contractor shall record the amount of
material recycled in Ibs and the amount of material trashed in Ibs on
the waste tracking sheet provided by the VA COR. With each
application for progress payment, submit a summary of construction
and demolition debris diversion and disposal including beginning and
ending dates of period covered to the VA COR.

The contractor shall purchase Recycled content products before
purchasing virgin material (a list of these products can be found at
www . epa.gov/cpg) -

The following list of standards/certifications shall be utilized when
purchasing any equipment or material and shall be purchased instead
of any equipment or material of the like without the certification:

1. Energy Star / Energy Efficient Products
2. Water Efficient Projects/ Water Sense

3. Bio-based / Bio-preferred Products

4. SNAP / Non-ozone depleting products

5. EPA Priority Chemicals

6. Environmentally Preferable Products (EPP)

7. Electronic Product Environmental Assessment Tool (EPEAT)
GENERAL REQUIREMENTS
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G. The official environmental policy document is MEDICAL CENTER
MEMORANDUM NO.00-08 and any other questions regarding the GEMS

Program can be obtained by contacting Mr. Robert Peters at (989)497-
2500 Extension 13921.
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1.12. CONSTRUCTION SECURITY REQUIREMENTS
A. Contractor shall submit a Security Plan for their worksite:

1.

2.

The security plan defines both physical and administrative
security procedures that shall remain effective for the entire
duration of the project.

The General Contractor is responsible for assuring that all
sub-contractors working on the project and their employees also
comply with these regulations.

B. Security Procedures:

1.

4.

Neither General Contractor’s employees nor Sub-Contractor’s
employees shall enter the project site without appropriate
badge. They shall also be subject to inspection of their
personal effects when entering or leaving the project site.

For working outside the “regular hours” as defined in the
contract, The General Contractor shall give 3 days” notice to
the COR so that security escort arrangements can be provided
for the employees. This notice is separate from any notices
required for utility shutdown described later in this section.

No photography of VA premises is allowed without written
permission of the Contracting Officer.

VA reserves the right to close down or shut down the project
site and order General Contractor’s employees off the premises
in the event of a national emergency. The General Contractor
shall return to the site only with the written approval of the
Contracting Officer.

C. Key Control:

1.

2.

The General Contractor shall provide duplicate keys and lock
combinations to the VA COR for the purpose of security
inspections of every area of project including tool boxes and
parked machines and take any emergency action.

The General Contractor shall turn over all permanent lock
cylinders to the VA locksmith for permanent installation. See
Section 08 71 00, DOOR HARDWARE and coordinate.

D. Document Control:

GENERAL REQUIREMENTS
01 00 00 - 9



1. Before starting any work, the General Contractor/Sub
Contractors shall submit an electronic security memorandum
describing the approach to following goals and maintaining
confidentiality of “sensitive information”.

VA sensitive information is all Department data, on any
storage media or in any form or format, which requires
protection due to the risk of harm that could result from
inadvertent or deliberate disclosure, alteration, or
destruction of the information. The term includes
information whose improper use or disclosure could
adversely affect the ability of an agency to accomplish
its mission, proprietary information, records about
individuals requiring protection under various
confidentiality provisions such as the Privacy Act and
the HIPAA Privacy rule, and information that can be
withheld under the Freedom of Information Act. Examples
of VA sensitive information include the following:
individually-identifiable medical, benefits, and
personnel information; financial, budgetary, research,
quality assurance; confidential commercial, critical
infrastructure, investigatory, and law enforcement
information; information that is confidential and
privileged in litigation such as information protected by
the deliberative process privilege, attorney work-product
privilege, and the attorney client privilege; and other
information which, if released, could result in violation
of law or harm or unfairness to any individual or group,
or could adversely affect the national interest or the
conduct of federal programs.

2. The General Contractor is responsible for safekeeping of all
drawings, project manual and other project information. This
information shall be shared only with those with a specific
need to accomplish the project.

3. Certain documents, sketches, videos or photographs and drawings
shall be marked “Law Enforcement Sensitive” or “Sensitive
Unclassified”. Secure such information in separate containers
and limit the access to only those who shall need it for the
project. Return the information to the Contracting Officer
upon request.

GENERAL REQUIREMENTS
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4. These security documents shall not be removed or transmitted
from the project site without the written approval of
Contracting Officer.

5. All paper waste or electronic media such as CD’s and diskettes
shall be shredded and destroyed into 1/4”x1.5” strips.

6. Notify Contracting Officer and Site Security Officer
immediately when there is a loss or compromise of “sensitive
information”.

7. All electronic information shall be stored in specified
location following VA standards and procedures using an
Engineering Document Management Software (EDMS).

i. Security, access and maintenance of all project drawings,
both scanned and electronic shall be performed and
tracked through the EDMS system.

“Sensitive information” including drawings and other
documents shall be attached to e-mail provided all VA
encryption procedures are followed.

E. Motor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submitted 24 hours
before the date and time of access. Access shall be restricted
to picking up and dropping off materials and supplies.

2. Separate permits shall be issued for General Contractor and its
employees for parking in desighated areas only.
1.13. FIRE SAFETY

A. Applicable Publications: Publications listed below form part of this
Article to extent referenced. Publications are referenced in text by
basic designations only.

1. American Society for Testing and Materials (ASTM):

i. E84-2008 Surface Burning Characteristics of Building
Materials

2. National Fire Protection Association (NFPA):

i. 10-2006 Standard for Portable Fire Extinguishers

GENERAL REQUIREMENTS
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B.

ii. 30-2007 Flammable and Combustible Liquids Code

iii. 51B-2003 Standard for Fire Prevention During Welding,
Cutting and Other Hot Work

iv. 70-2011 National Electrical Code

V. 241-2004 Standard for Safeguarding Construction,
Alteration, and Demolition Operations

3. Occupational Safety and Health Administration (OSHA):

i. 29 CFR 1926 Safety and Health Regulations for
Construction

Fire Safety Plan: Establish and maintain a fire protection program in
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety measures, including periodic
status reports, and submit to VA COR and Facility Safety Manager for
review for compliance with contract requirements in accordance with
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. Prior to
any worker for the contractor or subcontractors beginning work, they
shall undergo a safety briefing provided by the general contractor’s
competent person per OSHA requirements. This briefing shall include
information on the construction limits, VAMC safety guidelines, means
of egress, break areas, work hours, locations of restrooms, use of
VAMC equipment, and all other VA requirements as discussed at the
pre-construction meeting. Documentation shall be provided to the VA
COR that individuals have undergone contractor’s safety briefing.

For any hot work or activity that shall affect fire alarm / sprinkler
system, contractor shall fill out the attached permit in Section 01
01 10 Fire Safety and obtain necessary approval by the VA before
starting work. Permits are limited to four hours if fire alarm is
required to be shutdown.

Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency
response forces in accordance with NFPA 241.

Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construction by distances
in accordance with NFPA 241. For small facilities with less than 6 m
(20 feet) exposing overall length, separate by 3m (10 feet).

GENERAL REQUIREMENTS
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F.

Temporary Construction Partitions:

1. Install and maintain temporary construction partitions to
provide smoke-tight separations between construction areas and
adjoining areas. Construct partitions of gypsum board or
treated plywood (flame spread rating of 25 or less in
accordance with ASTM E84) on both sides of fire retardant
treated wood or metal steel studs. Extend the partitions
through suspended ceilings to floor slab deck or roof. Seal
joints and penetrations. At door openings, install Class C, %
hour fire/smoke rated doors with self-closing devices.

2. Install fire-rated temporary construction partitions to
maintain integrity of existing exit stair enclosures, exit
passageways, fire-rated enclosures of hazardous areas,
horizontal exits, smoke barriers, vertical shafts and openings
enclosures.

3. Close openings iIn smoke barriers and fire-rated construction to
maintain fire ratings. Seal penetrations with listed through-
penetration firestop materials in accordance with Section 07 84
00, FIRESTOPPING.

Temporary Heating and Electrical: Install, use and maintain
installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.

Means of Egress: Do not block exiting for occupied buildings,
including paths from exits to roads. Minimize disruptions and
coordinate with VA COR and facility Safety Manager.

Egress Routes for Construction Workers: Maintain free and
unobstructed egress. Inspect daily. Report findings and corrective
actions weekly to VA COR and facility Safety Manager.

Fire Extinguishers: Provide and maintain extinguishers in
construction areas and temporary storage areas in accordance with 29
CFR 1926, NFPA 241 and NFPA 10.

Flammable and Combustible Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

Sprinklers: Install, test and activate new automatic sprinklers prior
to removing existing sprinklers.

GENERAL REQUIREMENTS
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M.

1.14.
A.

Existing Fire Protection: Do not impair automatic sprinklers, smoke
and heat detection, and fire alarm systems, except for portions
immediately under construction, and temporarily for connections.
Provide fire watch for impairments more than 4 hours in a 24-hour
period. Request interruptions in accordance with Article, OPERATIONS
AND STORAGE AREAS, and coordinate with VA COR and facility Safety
Manager. All existing or temporary fire protection systems (fire
alarms, sprinklers) located in construction areas shall be tested as
coordinated with the medical center. Parameters for the testing and
results of any tests performed shall be recorded by the medical
center and copies provided to the VA COR.

Smoke Detectors: Prevent accidental operation. Remove temporary
covers at end of work operations each day. Coordinate with VA COR and
facility Safety Manager.

Hot Work: Perform and safeguard hot work operations in accordance
with NFPA 241 and NFPA 51B. Coordinate with VA COR. Obtain permits
from Facility Safety Manager in advance. Designhate contractor”s
responsible project-site Fire prevention program manager to permit
hot work.

Fire Hazard Prevention and Safety Inspections: Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to VA COR and facility Safety Manager.

Smoking: Smoking is prohibited in and adjacent to construction areas
inside existing buildings and additions under construction. In
separate and detached buildings under construction, smoking is
prohibited except in designated smoking rest areas.

Dispose of waste and debris in accordance with NFPA 241. Remove from
buildings daily.

Perform other construction, alteration and demolition operations in
accordance with 29 CFR 1926.

OPERATIONS AND STORAGE AREAS

Working space and space available for storing materials shall be as
determined by the Saginaw VAMC COR.

Workmen are subject to rules of Medical Center applicable to their
conduct.

GENERAL REQUIREMENTS
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C. Execute work to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systems and any existing equipment,
and with work being done by others. Use of equipment and tools that
transmit vibrations and noises through the building structure, are
not permitted in buildings that are occupied, during construction,
jJjointly by patients or medical personnel, and Contractor®"s personnel,
except as permitted by VA COR where required by limited working
space.

1. Do not store materials and equipment in other than assigned
areas.

2. Schedule delivery of materials and equipment to immediate
construction working areas within buildings in use by
Department of Veterans Affairs in quantities sufficient for not
more than two work days. Provide unobstructed access to Medical
Center areas required to remain in operation.

D. NO CONTRACT WORK ON Federal Holidays

1. No work shall be scheduled on the following federal holidays
or any other day specifically declared a federal holiday by the
President of the United States.

New Year’s Day

Birthday of Martin Luther King, Jr.
Washington”s Birthday

Memorial Day

Independence Day

Labor Day

Columbus Day

Veterans Day

Thanksgiving Day

Christmas Day

E. Contractor shall maintain access to Building 1 at all times.

GENERAL REQUIREMENTS
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F. Contractor shall construct safety barriers as determined necessary
prior to the start of work and they must remain in place until the
completion.

G. Contractor shall perform all work in or adjacent to VA occupied areas
in such a manner to ensure:

1. Protection of patients and personnel in occupied areas from the
hazards and dust associated with a construction environment.

H. Phasing: To ensure such executions, Contractor shall furnish the
Contractor Officer’s Representative (COR) with a schedule of
approximate phasing dates on which the Contractor intends to
accomplish work in each specific area of site, building or portion
thereof. In addition, Contractor shall notify the Contractor
Officer’s Representative (COR) two weeks in advance of the proposed
date of starting work in each specific area of site, building or
portion thereof. Arrange such phasing dates to ensure accomplishment
of this work in successive phases mutually agreeable to Medical
Center Director, Contractor Officer’s Representative (COR) and
Contractor.

1. Outages:

1. All outages shall be scheduled and approved in writing at least
five working days or more in advance. The Contractor must
understand and plan for that the majority of outages shall be
scheduled only at night and on weekends. Daytime outages shall
be scheduled as can be planned for by the medical center
without interfering with medical center operations.

2. Contractor shall submit a request to interrupt any such
services to Saginaw VAMC COR, in writing. Request shall state
reason, date, exact time of, and approximate duration of such
interruption. In no case shall the contractor begin work in an
area to interrupt services without obtaining written approval
from the Saginaw VAMC COR. Normal Administrative working Hours
for the Aleda E. Lutz VA Medical Center are between the times
of 8:00 A_M. and 4:30 P.M. Most utility outages shall have to
be scheduled between the hours of 5:00 P.M. and 5:30 A_M.
Monday through Friday, or 5:00 P.M. Friday night and 5:30 A_M.
on Monday morning. Depending on the system involved some
outages can occur at times between 5:30 A_M. and 6:30 P._M.
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J.

L.

3. Building 1 shall be occupied during performance of work.

Contractor shall take all measures and provide all material necessary
for protecting existing equipment and property in affected areas of
construction against dust and debris, so that equipment and affected
areas to be used in the Medical Centers operations shall not be
hindered. Contractor shall permit access to Department of Veterans
Affairs personnel and patients through other construction areas which
serve as routes of access to such affected areas and equipment.
Coordinate alteration work In areas occupied by Department of
Veterans Affairs so that Medical Center operations shall continue
during the construction period.

When an area is turned over to Contractor, Contractor shall accept
entire responsibility therefore.

1. Contractor shall maintain a minimum temperature of 13 degrees C
(55 degrees F) at all times, except as otherwise specified.

2. In areas affected where owner still occupies during
construction, the contractor shall maintain a minimum
temperature of 70 degrees F at all times.

3. Contractor shall maintain in operating condition existing fire
protection and alarm equipment. In connection with fire alarm
equipment, Contractor shall make arrangements for
pre-inspection of site with Department of Veterans Affairs,
whichever shall be required to respond to an alarm from
Contractor~s employee or watchman.

Utilities Services: Maintain existing utility services for Medical
Center at all times. Provide temporary facilities, labor, materials,
equipment, connections, and utilities to assure uninterrupted
services. Where necessary to cut existing water, steam, gases, sewer
or air pipes, or conduits, wires, cables, or components of utility
services or of fire protection systems and communications systems
(including telephone), they shall be cut and capped at suitable
places where shown; or, in absence of such indication, where directed
by VA COR.

1. No utility service such as water, gas, steam, sewers or
electricity, or fire protection systems and communications
systems shall be interrupted without prior approval of VA COR.
Electrical work shall be accomplished with all affected
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circuits or equipment de-energized. When an electrical outage
cannot be accomplished, work on any energized circuits or
equipment shall not commence without the Medical Center
Director’s prior knowledge and written approval.

Contractor shall submit a request to interrupt any such
services to VA COR, in writing, 5 working days in advance of
proposed interruption. Request shall state reason, date, exact
time of, and approximate duration of such interruption.

Contractor shall be advised (in writing) of approval of
request, or of which other date and/or time such interruption
shall cause least inconvenience to operations of Medical
Center. Interruption time approved by Medical Center shall
occur at other than Contractor®s normal working hours.

Major interruptions of any system must be requested, in
writing, at least 15 calendar days prior to the desired time
and shall be performed as directed by the VA COR.

In case of a contract construction emergency, service shall be
interrupted on approval of VA COR. Such approval shall be
confirmed in writing as soon as practical.

Whenever it is required that a connection fee be paid to a
public utility provider for new permanent service to the
construction project, for such items as water, sewer,
electricity, gas or steam, payment of such fee shall be the
responsibility of the Government and not the Contractor.

M. Abandoned Lines: All service lines such as wires, cables, conduits,

1.

ducts, pipes and the like, and their hangers or supports, which shall
be abandoned but are not required to be entirely removed, shall be
sealed, capped or plugged. The lines shall not be capped in finished
areas, but shall be removed and sealed, capped or plugged in
ceilings, within furred spaces, in unfinished areas, or within walls
or partitions; so that they are completely behind the finished
surfaces.

To minimize interference of construction activities with flow of
Medical Center traffic, comply with the following:

Keep roads, walks and entrances to grounds, to parking and to
occupied areas of buildings clear of construction materials,
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0.

S.

debris and standing construction equipment and vehicles.
Wherever excavation for new utility lines cross existing roads,
at least one lane must be open to traffic at all times.

2. Method and scheduling of required cutting, altering and removal
of existing roads, walks and entrances must be approved by the
VA COR.

traffic and the use of roadways, as specified in Article, USE OF
ROADWAYS.

In order to minimize the exposure to diesel exhaust by veterans,
visitors, VA employees, and workmen directly on the construction site
it is highly recommended that all non-road construction equipment to
be used on this project that has higher emissions than U.S. EPA Tier
11 standards shall be retrofitted with diesel oxidation catalysts,
and use biodiesel fuel.

In order to minimize the exposure to veterans, visitors, VA
employees, and workmen directly on the construction site it shall be
required that all vehicles and construction equipment left running
and unused or unattended shall not be allowed to sit idling more than
three minutes otherwise they shall be turned off.” The reasons for
shutting down both gasoline and diesel vehicles and equipment when
engine power is not required, it shall reduce emissions of carbon
monoxide, carbon dioxide, particular matter, volatile organic
compounds, oxides of nitrogen, and mobile sources of air toxics.
These emissions can adversely affect local indoor air quality by
seeping into the buildings as well as outside all buildings on the
Aleda E. Lutz VA Medical Center site, thereby adversely affect
veterans, visitors, VA employees, and workmen health through
exposure. This requirement shall be an item for presentation at the
preconstruction meeting for each project.

Contractor Parking: Parking shall be allowed on the project site in
the east dirt contracting parking lot unless designated or approved
otherwise by the Saginaw VAMC COR. At no time shall the contractor
park in areas identified as veteran patient parking.

Construction Site Maintenance:
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Provide labor and material necessary to maintain the site in a
safe condition.

Keep the premises free from accumulation of waste materials,
rubbish and other debris resulting from the work.

At completion of the work, remove all waste materials, rubbish,
and debris from about the premises, as well as all tools,
construction equipment, machinery, and surplus materials.

Repair, at contractor’s expense, damage which shall have
occurred to any permanent structure completed under the
contract work, or to private or public property.

Leave the site clean and ready for use by the VA Medical
Center. Restore to their original condition those portions of
the site not designated for alteration by the contract
documents, but disturbed by construction activities.

1.15. USE OF CELLULAR PHONES

A. Cellular telephones are permitted in the Building 1-HOSPITAL except

[3rd floor (Surgery area), 2nd floor (Clinical Laboratory) and 1st
floor (Urgent Care Area)], and Building 22-Community Living Center
except 2nd floor Acute Telemetry Unit. Cellular phones in these areas
must be completely turned off, not on stand-by.

Cellular telephones are permitted in the following Buildings without
exception, except for security reasons as determined by VAMC Police
Service:

Building 2-ADMINISTRATION
Building 3-ADMINISTRATION
Building 4-ADMINISTRATION
Building 6-BOILER PLANT
Building 9-WAREHOUSE

Building 19-GENERATOR BUILDING
Building 20-SUBSTATION

Building 21-VEHICLE GARAGE

1.16. ALTERATIONS
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A

B.

Survey: Before any work is started, the Contractor shall make a
thorough survey with the VA COR, of buildings in which alterations
occur and areas which are anticipated routes of access, and furnish a
report, signed by all three, to the Contracting Officer. This report
shall list by rooms and spaces:

1. Existing condition and types of resilient flooring, doors,
windows, walls and other surfaces not required to be altered
throughout affected areas of the buildings.

2. Existence and conditions of items such as plumbing fixtures and
accessories, electrical fixtures, equipment, venetian blinds,
shades, required by drawings to be either reused or relocated,
or both.

3. Shall note any discrepancies between drawings and existing
conditions at site.

4_ Shall designate areas for working space, materials storage and
routes of access to areas within buildings where alterations
occur and which have been agreed upon by Contractor and VA COR.

Any items required by drawings to be either reused or relocated or
both, found during this survey to be nonexistent, or in opinion of VA
COR, to be in such condition that their use is impossible or
impractical, shall be furnished and/or replaced by Contractor with
new items in accordance with specifications which shall be furnished
by Government. Provision of new items shall only be accomplished
after mutual agreement to an equitable adjustment by the contracting
parties.

Re-Survey: Thirty days before expected partial or final inspection
date, the Contractor and VA COR together shall make a thorough
re-survey of the areas of buildings involved. They shall furnish a
report on conditions then existing, of resilient flooring, doors,
windows, walls and other surfaces as compared with conditions of same
as noted in first condition survey report:

1. Re-survey report shall also list any damage caused by
Contractor to such flooring and other surfaces, despite
protection measures; and, shall form basis for determining
extent of repair work required of Contractor to restore damage
caused by Contractor®s workmen in executing work of this
contract.
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D. Protection: Provide the following protective measures:

1. Wherever existing roof surfaces are disturbed they shall be
protected against water infiltration. In case of leaks, they
shall be repaired immediately upon discovery.

2. Temporary protection against damage for portions of existing
structures and grounds where work is to be done, materials
handled and equipment moved and/or relocated.

3. Protection of interior of existing structures at all times,
from damage, dust and weather inclemency. Wherever work is
performed, floor surfaces that are to remain in place shall be
adequately protected prior to starting work, and this
protection shall be maintained intact until all work in the
area is completed.

1.17. CONTRACTORS NOT ALLOWED USE OF GOVERNMENT EQUIPMENT, TOOLS AND
MATERIALS.

1.18. RECEIPT OF CONTRACTOR®"S MATERIALS

A. Contractors shall not have materials, equipment, tools, or supplies
shipped to them care of the VA Medical Center as they shall be
rejected and returned.

1.19. INFECTION PREVENTION MEASURES

A. Implement the requirements of VAMC’s Infection Control Risk
Assessment (ICRA) team. ICRA Group shall monitor dust in the vicinity
of the construction work and require the Contractor to take
corrective action immediately if the safe levels are exceeded.

B. Establish and maintain a dust control program as part of the
contractor’s infection preventive measures in accordance with the
guidelines provided by ICRA Group, In this section and specification
01 01 10 Infection Control. Prior to start of work, prepare a plan
detailing project-specific dust protection measures, including
periodic status reports, and submit to VA COR and Facility ICRA team
for review for compliance with contract requirements in accordance
with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

1. All personnel involved in the construction or renovation
activity shall be educated and trained in infection prevention
measures established by the medical center.
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C. The project COR shall work with the medical Center Infection Control
personnel to monitor for airborne disease (e.g. aspergillosis) as
appropriate during construction. A baseline of conditions shall be
established by the medical center prior to the start of work and

periodically during the construction stage to determine impact of
construction activities on indoor air quality and reported through
the COR to the contractor. In addition:

1.

The VA COR and VAMC Infection Control personnel shall review
pressure differential monitoring documentation to verify that
pressure differentials in the construction zone and in the
patient-care rooms are appropriate for their settings. The
requirement for negative air pressure in the construction zone
shall depend on the location and type of activity. Upon
notification, the contractor shall implement corrective
measures to restore proper pressure differentials as needed.

In case of any problem, the medical center, along with
assistance from the contractor, shall conduct an environmental
assessment to find and eliminate the source.

D. In general, following preventive measures shall be adopted during
construction to keep down dust and prevent mold.

1.

Dampen debris to keep down dust and provide temporary
construction partitions in existing structures where directed
by VA COR. Blank off ducts and diffusers to prevent circulation
of dust into occupied areas during construction.

Do not perform dust producing tasks within occupied areas
without the approval of the VA COR. For construction in any
areas that shall remain jointly occupied by the medical Center
and Contractor’s workers, the Contractor shall:

Provide dust proof fire-rated temporary drywall
construction barriers to completely separate construction
from the operational areas of the hospital in order to
contain dirt debris and dust. Barriers shall be sealed
and made presentable on hospital occupied side. Install a
self-closing rated door in a metal frame, commensurate
with the partition, to allow worker access. Maintain
negative air at all times. A fire retardant polystyrene,
6-mil thick or greater plastic barrier meeting local fire

codes shall be used where dust control is the only
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hazard, and an agreement is reached with the VA COR and
Medical Center.

HEPA filtration is required where the exhaust dust shall
reenter the breathing zone. Contractor shall verify that
construction exhaust to exterior is not reintroduced to
the medical center through intake vents, or building
openings. Install HEPA (High Efficiency Particulate
Accumulator) filter vacuum system rated at 95% capture of
0.3 microns including pollen, mold spores and dust
particles. Insure continuous negative air pressures
occurring within the work area. HEPA filters shall have
ASHRAE 85 or other prefilter to extend the useful life of
the HEPA. Provide both primary and secondary filtrations
units. Exhaust hoses shall be heavy duty, flexible steel
reinforced and exhausted so that dust is not reintroduced
to the medical center.

Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm X
900mm (247 x 36”"), shall be used at all interior
transitions from the construction area to occupied
medical center area. These mats shall be changed as often
as required to maintain clean work areas directly outside
construction area at all times.

Vacuum and wet mop all transition areas from construction
to the occupied medical center at the end of each
workday. Vacuum shall utilize HEPA filtration. Maintain
surrounding area frequently. Remove debris as they are
created. Transport these outside the construction area in
containers with tightly fitting lids.

The contractor shall not haul debris through patient-care
areas without prior approval of the VA COR and the
Medical Center. When, approved, debris shall be hauled in
enclosed dust proof containers or wrapped in plastic and
sealed with duct tape. No sharp objects shall be allowed
to cut through the plastic. Wipe down the exterior of the
containers with a damp rag to remove dust. All equipment,
tools, and materials transported through occupied areas
shall be made free from dust and moisture by vacuuming
and wipe down.
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vi. Using a HEPA vacuum, clean inside the barrier and vacuum
ceiling tile prior to replacement. Any ceiling access
panels opened for investigation beyond sealed areas shall
be sealed immediately when unattended.

vii. There shall be no standing water during construction.
This includes water in equipment drip pans and open
containers within the construction areas. All accidental
spills must be cleaned up and dried within 12 hours.
Remove and dispose of porous materials that remain damp
for more than 72 hours.

E. At completion, remove construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and clean all
surfaces free of dust after the removal.

F. Final Cleanup:

1. Upon completion of project, or as work progresses, remove all
construction debris from above ceiling, vertical shafts and
utility chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in the
construction area. This includes walls, ceilings, cabinets,
furniture (built-in or free standing), partitions, flooring.

3. All new air ducts shall be cleaned prior to final inspection.

1.20. DISPOSAL AND RETENTION

A. Materials and equipment accruing from work removed and from
demolition operations shall be disposed of as follows:

1. The Government shall have the right to selectively salvage
equipment or component parts thereof. If the government shall
determine it has no interest in salvaging any materials, they
shall become the property of the contractor for disposal by
him. Items not reserved shall become property of the Contractor
and be removed by Contractor from Medical Center.

2. Reserved items which are to remain property of the Government
are identified by attached tags as items to be turned over to
the Government. Items that remain property of the Government
shall be removed or dislodged from present locations in such a
manner as to prevent damage which would be detrimental to
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1.21.

1.22.
A

re-installation and reuse. COR shall give you location to place
the reserved items.

3. ltems not reserved shall become property of the Contractor and
be removed by Contractor from Medical Center. If equipment has
barcodes, the Contractor shall notify the VAMC COR prior to
demolition.

PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES,
AND IMPROVEMENTS

Refer to Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS, for
additional requirements on protecting vegetation, soils and the
environment. Refer to Articles, "Alterations", '"Restoration', and
"Operations and Storage Areas' for additional instructions concerning
repair of damage to structures and site improvements.

For all exterior work, prior to any work, contractor shall employ a
ground penetrating radar specialist to locate and verify existing
underground utilities.

RESTORATION

Remove, cut, alter, replace, patch and repair existing work as
necessary to install new work. Except as otherwise shown or
specified, do not cut, alter or remove any structural work, and do
not disturb any ducts, plumbing, steam, gas, or electric work without
approval of the VA COR. Existing work to be altered or extended and
that is found to be defective in any way, shall be reported to the VA
COR before it is disturbed. Materials and workmanship used in
restoring work, shall conform in type and quality to that of original
existing construction, except as otherwise shown or specified.

Upon completion of contract, deliver work complete and undamaged.
Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, and walks) disturbed or
removed as a result of performing required new work, shall be
patched, repaired, reinstalled, or replaced with new work, and
refinished and left in as good condition as existed before commencing
work .

At Contractor"s own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor®s workmen to
existing piping and conduits, wires, cables, and components of
utility services or of fire protection systems and communications
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1.23.

systems (including telephone) which are indicated on drawings and
which are not scheduled for discontinuance or abandonment.

AS-BUILT DRAWINGS

The contractor shall maintain two full size sets of as-built drawings
which shall be kept current during construction of the project, to
include all contract changes, modifications and clarifications.

All variations shall be shown in higher level detail as compared to
the contract drawings. To insure compliance, as-built drawings shall
be made available for the VA COR"s review, as often as requested.

Contractor shall deliver two approved completed sets of as-built
drawings to the VA COR within 15 calendar days after each completed
phase.

After the acceptance of the project by the VA COR, contractor shall
provide two sets (hard copy) of “as-built” drawings. Contractor shall

also provide to VA COR a CD containing electronic copies of all “as-
built” drawings. VA COR shall review the “as-built” drawings and
electronic CADD files to verify all work is in accordance with the
contract documents. Scanned drawings converted to AutoCAD dwg Files

are unacceptable. All Ffiles shall be vector format.

Electronic CADD files shall be delivered to VA COR in AutoCAD version
2010 or a previous release drawing format. AlIl CADD files shall be
completed in accordance with Aleda E. Lutz CAD standards.

The ““as-built” drawings shall indicate the following and their
accurate location: Walls, Doors, Windows, Ceilings, Equipment,
Ductwork, Piping, Fixtures, Sensors, Piping diagrams, Conduits,
Receptacles, Circuit ldentification, Ceiling Mounted ltems, Data,
Switches, Lighting, Panels, Utilities, Roads, Buildings, Structures,
Structural Members, and System Accessories as installed / modified
under this project.

Paragraphs A-F shall also apply to all shop drawings.

USE OF ROADWAYS

For hauling, use only established public roads and roads on Medical
Center property and, when authorized by the Saginaw VAMC COR, such
temporary roads which are necessary in the performance of contract
work. Temporary roads shall be constructed by the Contractor at
Contractor™s expense. When necessary to cross curbing, sidewalks, or
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1.25.

similar construction, they must be protected by well constructed

bridges.

TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT

Use of new installed mechanical and electrical equipment to provide

heat,

ventilation, plumbing, light and power shall be permitted

subject to compliance with the following provisions:

1.

Permission to use each unit or system must be given by VA COR.
IT the equipment is not installed and maintained in accordance
with the following provisions, the VA COR shall withdraw
permission for use of the equipment.

Electrical installations used by the equipment shall be
completed in accordance with the drawings and specifications to
prevent damage to the equipment and the electrical systems,
i.e. transformers, relays, circuit breakers, fuses, conductors,
motor controllers and their overload elements shall be properly
sized, coordinated and adjusted. Voltage supplied to each item
of equipment shall be verified to be correct and it shall be
determined that motors are not overloaded. The electrical
equipment shall be thoroughly cleaned before using it and again
immediately before final inspection including vacuum cleaning
and wiping clean interior and exterior surfaces.

Units shall be properly lubricated, balanced, and aligned.
Vibrations must be eliminated.

Automatic temperature control systems for preheat coils shall
function properly and all safety controls shall function to
prevent coil freeze-up damage.

The air filtering system utilized shall be that which is
designed for the system when complete, and all filter elements
shall be replaced at completion of construction and prior to
testing and balancing of system.

All components of heat production and distribution system,
metering equipment, condensate returns, and other auxiliary
facilities used iIn temporary service shall be cleaned prior to
use; maintained to prevent corrosion internally and externally
during use; and cleaned, maintained and inspected prior to
acceptance by the Government.
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B.

1.26.
A.

1.27.
A

Prior to final inspection, the equipment or parts used which show
wear and tear beyond normal, shall be replaced with identical
replacements, at no additional cost to the Government.

This paragraph shall not reduce the requirements of the mechanical
and electrical specifications sections.

TEMPORARY USE OF EXISTING ELEVATORS

Use of existing Service Elevator, in Building No.1, for handling
building materials and Contractor®s personnel shall be permitted
subject to following provisions: Contractor makes all arrangements
with the Saginaw VAMC COR for use of elevator. The Saginaw VAMC COR
shall ascertain that elevator is in proper condition. Contractor
shall only use the service elevator in Building No.1l for daily use
between the hours of (6:00 A.M. to 7:00A.M.), (8:00A_.M. to 11:00
AMD), (12:45P_M. to 4:30P.M.) and (5:30P.M. to 6:00A_M.).

Contractor shall cover and provide maximum protection of following
elevator components:

1. Entrance jambs, heads soffits and threshold plates.

2. Entrance columns, canopy, return panels and inside surfaces of car
enclosure walls.

3. Finish Fflooring.

AVAILABILITY AND USE OF UTILITY SERVICES

The Government shall make all reasonably required amounts of
utilities available to the Contractor from existing outlets and
supplies, as specified in the contract. The Contractor shall
carefully conserve any utilities furnished without charge.

The Contractor, at Contractor®"s expense and in a workmanlike manner
satisfactory to the Contracting Officer, shall install and maintain
all necessary temporary connections and distribution lines, and all
meters required to measure the amount of electricity used for the
purpose of determining charges. Before final acceptance of the work
by the Government, the Contractor shall remove all the temporary
connections, distribution lines, meters, and associated
paraphernalia.

Water (for Construction and Testing): Furnish temporary water
service.
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D.

1. Obtain water by connecting to the Medical Center water
distribution system. Provide reduced pressure backflow
preventer at each connection. Water is available at no cost to
the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve
water-use so none is wasted. Failure to stop leakage or other
wastes shall be cause for revocation (at Saginaw VAMC COR"s
discretion) of use of water from Medical Center®s system.

Electricity (for Construction and Testing): Furnish all temporary
electric services.

1. Obtain electricity by connecting to the Medical Center
electrical distribution system. The Contractor shall meter and
pay for electricity required for electric cranes and hoisting
devices, electrical welding devices and any electrical heating
devices providing temporary heat. Electricity for all other
uses is available at no cost to the Contractor.

TB SCREENING PROGRAM FOR CONTRACTORS

Removed

TESTS

Pre-test mechanical and electrical equipment and systems and make
corrections required for proper operation of such systems before
requesting final tests. Final test shall not be conducted unless
pre-tested.

Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Contracting Officer.
Contractor shall furnish all labor, materials, equipment,
instruments, and forms, to conduct and record such tests.

Mechanical and electrical systems shall be balanced, controlled and
coordinated. A system is defined as the entire complex which must be
coordinated to work together during normal operation to produce
results for which the system is designed. For example, air
conditioning supply air is only one part of entire system which
provides comfort conditions for a building. Other related components
are return air, exhaust air, steam, chilled water, refrigerant, hot
water, controls and electricity. Another example of a complex which
involves several components of different disciplines is a boiler

installation. Efficient and acceptable boiler operation depends upon
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1.30.
A.

the coordination and proper operation of fuel, combustion air,
controls, steam, feedwater, condensate and other related components.

All related components as defined above shall be functioning when any
system component is tested. Tests shall be completed within a
reasonably short period of time during which operating and
environmental conditions remain reasonably constant.

Individual test result of any component, where required, shall only
be accepted when submitted with the test results of related
components and of the entire system.

INSTRUCTIONS

Contractor shall furnish Maintenance and Operating manuals and verbal
instructions when required by the various sections of the
specifications and as hereinafter specified.

Manuals: Maintenance and operating manuals (four copies each, plus
one electronic file (tabbed and bookmarked Adobe PDF)) for each
separate piece of equipment shall be delivered to the VA COR
coincidental with the delivery of the equipment to the job site.
Manuals shall be complete, detailed guides for the maintenance and
operation of equipment. They shall include complete information
necessary for starting, adjusting, maintaining in continuous
operation for long periods of time and dismantling and reassembling
of the complete units and sub-assembly components. Manuals shall
include an index covering all component parts clearly
cross-referenced to diagrams and illustrations. Illustrations shall
include "exploded" views showing and identifying each separate item.
Emphasis shall be placed on the use of special tools and instruments.
The function of each piece of equipment, component, accessory and
control shall be clearly and thoroughly explained. All necessary
precautions for the operation of the equipment and the reason for
each precaution shall be clearly set forth. Manuals must reference
the exact model, style and size of the piece of equipment and system
being furnished. Manuals referencing equipment similar to but of a
different model, style, and size than that furnished shall not be
accepted.

Instructions: Contractor shall provide qualified, factory-trained
manufacturers® representatives to give detailed instructions to
assigned Department of Veterans Affairs personnel in the operation
and complete maintenance for each piece of equipment. All such
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1.31.

1.32.

training shall be at the job site. These requirements are more
specifically detailed in the various technical sections. Instructions
for different items of equipment that are component parts of a
complete system, shall be given in an integrated, progressive manner.
All instructors for every piece of component equipment in a system
shall be available until instructions for all items included in the
system have been completed. This is to assure proper instruction in
the operation of inter-related systems. All instruction periods shall
be at such times as scheduled by the VA COR and shall be considered
concluded only when the VA COR is satisfied in regard to complete and
thorough coverage. The Department of Veterans Affairs reserves the
right to request the removal of, and substitution for, any instructor
who, in the opinion of the VA COR, does not demonstrate sufficient
qualifications in accordance with requirements for instructors above.

RELOCATED EQUIPMENT AND ITEMS

Contractor shall disconnect, dismantle as necessary, remove and
reinstall in new location, all existing equipment and items indicated
by symbol "R" or otherwise shown to be relocated by the Contractor.

Perform relocation of such equipment or items at such times and in
such a manner as directed by the Saginaw VAMC COR.

Suitably cap existing service lines, such as steam, condensate
return, water, drain, gas, air, vacuum and/or electrical, whenever
such lines are disconnected from equipment to be relocated. Remove
abandoned lines in finished areas and cap as specified herein before
under paragraph "Abandoned Lines™.

Provide all mechanical and electrical service connections, fittings,
fastenings and any other materials necessary for assembly and
installation of relocated equipment; and leave such equipment in
proper operating condition.

STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT

Contractor shall provide space in building accessible from ground
level without use of elevators for storage of certain materials and
equipment by Department of Veterans Affairs.

1. Provide such space with adequate light, ventilation and heat in
season and lock for adequate security. Contractor shall also
install and connect portion of nearest specified fire
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B.

1.33.

protection system including all apparatus for instant use to
provide water for adequate fire protection of storage space.

2. Storage space shall be turned over to Contracting Officer
ninety days prior to Completion Date of the buildings involved.

3. Forward two sets of drawings to Contracting Officer through the
VA COR 30 days prior to Completion Date of building; drawings
shall indicate those areas which shall be made available to
Department of Veterans Affairs for temporary storage.

4_ All cost for utility services for such storage space shall be
borne by Contractor until entire building is turned over for
occupancy -

"Completion Date"™ shall mean that date as established by Contracting
Officer upon which Contractor shall turn over entire project or
portions thereof to the Government.

CONSTRUCTION SIGNS

Provide a Construction Sign where directed by the VA COR. All wood
members shall be of framing lumber. Cover sign frame with 0.7 mm (24
gage) galvanized sheet steel nailed securely around edges and on all
bearings. Provide three 100 by 100 mm (4 inch by 4 inch) posts (or
equivalent round posts) set 1200 mm (four feet) into ground. Set
bottom of sign level at 900 mm (three feet) above ground and secure
to posts with through bolts. Make posts full height of sign. Brace
posts with 50 x 100 mm (two by four inch) material as directed.

Paint all surfaces of sign and posts two coats of white gloss paint.
Border and letters shall be of black gloss paint, except project
title which shall be blue gloss paint.

Maintain sign and remove it when directed by the VA COR.

Provide 3 additional signs, 3 foot by 4 foot, directing visitors to
alternate entrances due to the closure of area.

Provide closure signage in the building for closed exits, list the
expected date of re-opening, update as the date changes.

SAFETY SIGNS

Provide a Safety Sign where directed by VA COR. Face of sign shall be
19 mm (3/4 inch) thick exterior grade plywood. Provide two 100 mm by
100 mm (Ffour by four inch) posts extending full height of sign and
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900 mm (three feet) into ground. Set bottom of sign level at 1200 mm
(four feet) above ground.

Paint all surfaces of Safety Sign and posts with one prime coat and
two coats of white gloss paint. Letters and design shall be painted
with gloss paint of colors noted.

Maintain sign and remove it when directed by VA COR.

Detail Drawing Number 45 of safety sign showing required legend and
other characteristics of sign is shown on the drawings.

Post the number of accident free days on a daily basis.
Provide a Safety Sign listing jobsite PPE requirements.

PHOTOGRAPHIC DOCUMENTATION

Number of photographs per project is represented by the table below.
The photographs shall be taken periodically to show progress during
the duration of the project. For underground work, photographs shall
be taken to show location of new work.

Construction Cost No. of
Photographs
Up to $250,000 25 to 50

"o $500,000 100 to 150

o $1,000,000 150 to 200

"o $2,000,000 200 to 250

o $5,000,000 250 to 300

"o $10,000,000 300 to 400

More $10,000,000 400 to 500
than

Photographic documentation elements:

Each digital image shall be taken with a professional grade camera
with minimum size of 6 megapixels (MP) capable of producing 200x250mm
(8 x 10 inch) prints with a minimum of 2272 x 1704 pixels and
400x500mm (16 x 20 inch) prints with a minimum 2592 x 1944 pixels.

1. Construction progress for all trades shall be tracked at pre-
determined intervals, but not less than once every thirty (30)
calendar days (“Progressions”). Progression documentation

shall track interior construction of the building system.
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2. As-built conditions of mechanical, electrical, plumbing and all
other systems shall be documented post-inspection and pre-
insulation, sheet rock or dry wall installation. This process
shall include all finished systems located in the walls and
ceilings of the building.

3. Miscellaneous events that occur during any Contractor site
visit, or events captured by the Department of Veterans Affairs
independently, shall be dated, labeled and inserted into a
Section in the navigation structure entitled “Slideshows,”
allowing this information to be stored in the same “place” as
the formal scope.

4. Bi-Weekly (21 Max) Site Progressions - Photographic
documentation capturing the project at different stages of
construction. These progressions shall capture underground
utilities, excavation, grading, backfill, landscaping and road
construction throughout the duration of the project.

Coordination of photos is accomplished through VA COR. Contractor
shall also attend construction team meetings as necessary.

Contractor shall provide all on-line domain/web hosting, security
measures, and redundant server back-up of the documentation.

Contractor shall provide technical support related to using the
system or service.

Upon completion of the project, final copies of the documentation
(the “Permanent Record”) with the indexing and navigation system
embedded (and active) shall be provided in an electronic media
format, typically a DVD or external hard-drive. On-line access
terminates upon delivery of the Permanent Record.

Number of photographs per project is represented by the table below.
The photographs shall be taken periodically to show progress during
the duration of the project. For underground work, photographs shall
be taken to show location of new work.

Construction Cost No. of
Photographs
Up to $250,000 25 to 50

" $500,000 100 to 150
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o $1,000,000 150 to 200

"o $2,000,000 200 to 250

o $5,000,000 250 to 300

"o $10,000,000 300 to 400

More $10,000,000 400 to 500
than

1. Photographic documentation elements:

J. Each digital image shall be taken with a professional grade camera
with minimum size of 6 megapixels (MP) capable of producing 200x250mm
(8 x 10 inch) prints with a minimum of 2272 x 1704 pixels and
400x500mm (16 x 20 inch) prints with a minimum 2592 x 1944 pixels.

1.

Indexing and navigation system shall utilize actual AUTOCAD
construction drawings, making such drawings interactive on an
on-line interface. For all documentation referenced herein,
indexing and navigation must be organized by both time (date-
stamped) and location throughout the project.

Documentation shall combine indexing and navigation system with
inspection-grade digital photography designed to capture actual
conditions throughout construction and at critical milestones.
Documentation shall be accessible on-line through use of an
internet connection. Documentation shall allow for secure
multiple-user access, simultaneously, on-line.

Construction progress for all trades shall be tracked at pre-
determined intervals, but not less than once every thirty (30)
calendar days (“Progressions”). Progression documentation
shall track both the exterior and interior construction of the
building.

As-built condition of pre-slab utilities and site utilities
shall be documented prior to pouring slabs, placing concrete
and/or backfilling. This process shall include all underground
and in-slab utilities within the building(s) envelope(s) and
utility runs in the immediate vicinity of the building(s)
envelope(s). This shall also include utilities enclosed in
slab-on-deck in multi-story buildings.

As-built conditions of mechanical, electrical, plumbing and all
other systems shall be documented post-inspection and pre-
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insulation, sheet rock or dry wall installation. This process
shall include all finished systems located in the walls and
ceilings of all buildings at the Project.

6. As-built conditions of exterior skin and elevations shall be
documented with an increased concentration of digital
photographs as directed by the VA COR in order to capture pre-
determined focal points, such as waterproofing, window
flashing, radiused steel work, architectural or Exterior
Insulation and Finish Systems (EIFS) detailing.

7. As-built finished conditions of the interior of each building
including floors, ceilings and walls shall be documented at
certificate of occupancy or equivalent, or just prior to
occupancy, or both, as directed by the VA COR.

8. Miscellaneous events that occur during any Contractor site
visit, or events captured by the Department of Veterans Affairs
independently, shall be dated, labeled and inserted into a
Section in the navigation structure entitled “Slideshows,”
allowing this information to be stored in the same “place” as
the formal scope.

9. Customizable project-specific digital photographic
documentation of other details or milestones. Indexing and
navigation accomplished through interactive architectural
plans.

10. Weekly (21 Max) Site Progressions - Photographic
documentation capturing the project at different stages of
construction. These progressions shall capture underground
utilities, excavation, grading, backfill, landscaping and road
construction throughout the duration of the project.

11. In event a greater or lesser number of images than specified
above are required by the VA COR, adjustment In contract price
shall be made in accordance with clause entitled ""CHANGES"™ (FAR
52.243-4 and VAAR 852.236-88).

K. Images shall be taken by a commercial photographer and must show
distinctly, at as large a scale as possible, all parts of work
embraced in the picture.
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L.

Coordination of photo shoots is accomplished through VA COR.
Contractor shall also attend construction team meetings as hecessary.
Contractor’s operations team shall provide regular updates regarding
the status of the documentation, including photo shoots concluded,
the availability of new Progressions or Exact-Builts viewable on-line
and anticipated future shoot dates.

Contractor shall provide all on-line domain/web hosting, security
measures, and redundant server back-up of the documentation.

Contractor shall provide technical support related to using the
system or service.

Upon completion of the project, final copies of the documentation
(the ““Permanent Record”) with the indexing and navigation system
embedded (and active) shall be provided in an electronic media
format, typically a DVD or external hard-drive. Permanent Record
shall have Building Information Modeling (BIM) interface
capabilities. On-line access terminates upon delivery of the
Permanent Record.

-——END---
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SECTION 01 01 10 - IC
INFECTION CONTROL

DESCRIPTION

A. This section specifies the control of environmental infection control
and risk assessment that the Contractor must consider for construction &
renovation projects in the medical facility. It includes Precautionary
management of, Inspections and Non invasive activities, small scale, short
duration activities that create minimal dust. Major demolition and
construction projects that generate a moderate to high levels of dust.
Movement of materials and equipment, and resources that are encountered or
generated by the Contractor. The Contractor is obligated to consider the
specified control measures with the costs included within the various
contract items of work. An Infection Control Risk Assessment Matrix of
Precautions for construction and renovation for activities follows.

Inspection and Non-Invasive Activities.

Includes, but is not limited to:

= removal of ceiling tiles for visual inspection limited to 1 tile per 50 square feet
TYPEA | = painting (but not sanding)

= wall covering, electrical trim work, minor plumbing, and activities which do not
generate dust or require cutting of walls or access to ceilings other than for visual
inspection.

Small scale, short duration activities which create minimal dust
Includes, but is not limited to:

TYPEB | = installation of telephone and computer cabling

= access to chase spaces

= cutting of walls or ceiling where dust migration can be controlled.

Work that generates a moderate to high level of dust or requires demolition or
removal of any fixed building components or assemblies

Includes, but is not limited to:

= sanding of walls for painting or wall covering

TYPEC | = removal of floor coverings, ceiling tiles and casework

= new wall construction

= minor duct work or electrical work above ceilings

= major cabling activities

= any activity that cannot be completed within a single work shift.

Major demolition and construction projects

Includes, but is not limited to:

TYPED | = activities which require consecutive work shifts

= requires heavy demolition or removal of a complete cabling system
= new construction.
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B. Infection Control Risk and damage is defined as the presence of

chemical, physical, or biological elements or agents which:

1. Adversely effect human health or welfare,

2. Unfavorably alter ecological balances of importance to human life,

Using the following table,

identify the Patient Risk Groups that shall be

affected.
IT more than one risk group shall be affected, select the higher risk
group:
Low Risk Medium Risk High Risk Highest Risk
= Office Cardiology CCuU Any area caring for
areas Echocardiography Emergency Room immunocompromised
Endoscopy Labor & Delivery patients
Burn Unit

Nuclear Medicine
Physical Therapy
Radiology/MRI

Respiratory
Therapy

Laboratories
(specimen)

Newborn Nursery
Outpatient Surgery
Pediatrics

Pharmacy

Post Anesthesia Care
Unit

Surgical Units

Cardiac Cath Lab
Central Sterile Supply
Intensive Care Units
Medical Unit
Negative pressure
isolation rooms
Oncology

Operating rooms
including C-section
rooms

C. Match the Patient Risk Group with Construction Project Type on the
following matrix to fine the level of infection control activities

required.

Patient Risk Group (Low, Medium, High, Highest) with the planned ..
Construction Project Type (A, B, C, D) on the following matrix, to find the

Class of Precautions (1, 11, 111 or 1V) or level of infection control
activities required.
1) Infection Control approval shall be required when the Construction

Activity and Risk Level

indicate that ClIAasSsEl| or EIESSE

control procedures are necessary. Contact the VA Project engineer
and the infection control officer before proceeding.
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IC Matrix - Class of Precautions: Construction Project by Patient Risk

Patient Risk Group

Construction Project Type

LOW Risk Group

MEDIUM Risk Group

HIGH Risk Group

HIGHEST Risk Group

D.

TYPE B

Description of Required Infection Control Precautions by Class

During Construction Project

Upon Completion of Project

Execute work by methods to minimize raising
dust from construction operations.
Immediately replace a ceiling tile displaced for
visual inspection

Contain construction waste before transport in
tightly covered containers.

Cover transport receptacles or carts. Tape
covering unless solid lid.

Use window for negative HEPA air exhaust when

accessible. Obtain V.A, COR approval for
exhausting in existing exhaust ductwork.

1. Provide active means to prevent airborne dust 1.  Wipe work surfaces with disinfectant.
from dispersing into atmosphere. 2. Contain construction waste before transport in

2. Water mist work surfaces to control dust while tightly covered containers.
cutting. 3. Wet mop and/or vacuum with HEPA filtered

3. Seal unused doors with duct tape. vacuum before leaving work area.

4. Block off and seal air vents. 4. Remove isolation of HVAC system in areas

5. Place dust mat at entrance and exit of work area where work is being performed.

6. *Remove or isolate HVAC system in areas
where work is being performed.

1. *Remove or Isolate HVAC system in area where | 1. Do not remove barriers from work area until
work is being done to prevent contamination of completed project is inspected by the owner’s
duct system. Safety Department and Infection Control

2. Complete all critical barriers i.e. sheetrock, Department and thoroughly cleaned by the
plywood, plastic, to seal area from non-work area owner’s Environmental Services Department.
or implement control cube method (cart with 2. Remove barrier materials carefully to minimize
plastic covering and sealed connection to work spreading of dirt and debris associated with
site with HEPA vacuum for vacuuming prior to construction.
exit) before construction begins. 3. Vacuum work area with HEPA filtered vacuums.

3. Maintain negative air pressure within work site 4.  Wet mop area with disinfectant.
utilizing HEPA equipped air filtration units. 5. Remove isolation of HVAC system in areas

where work is being performed.
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1. Isolate HVAC system in area where work is Remove barrier material carefully to minimize
being done to prevent contamination of duct spreading of dirt and debris associated with
system. construction

2. Complete all critical barriers i.e. sheetrock, Contain construction waste before transport in
plywood, plastic, to seal area from non-work tightly covered containers.
area or implement control cube method (cart C ¢ " tacl s T
with plastic covering and sealed connection to OVer transport receptacles or carts. 1ape
work site with HEPA vacuum for vacuuming covering unless solid _“d .
prior to exit) before Construction begins_ Vacuum WOI'k area Wlth HEPA flltered vacuums.

3. Maintain negative air pressure within work site Wet mop area with disinfectant.
utilizing HEPA equipped air filtration units. Remove isolation of HVAC system in areas

4. Seal holes, pipes, conduits, and punctures where work is being performed.
appropriately.

5. Construct anteroom and require all personnel to
pass through this room so they can be vacuumed
using a HEPA vacuum cleaner before leaving
work site or they can wear cloth or paper
coveralls that are removed each time they leave
the work site.

6. All personnel entering work site are required to
wear shoe covers. Shoe covers must be changed
each time the worker exits the work area.

7. Do not remove barriers from work area until
completed project is inspected by the owner’s
Safety Department and Infection Control
Department and thoroughly cleaned by the
owner’s Environmental Services Department.

E. Identify the area surrounding the project area, assessing

potential impact.
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Step 1. Ildentify the areas surrounding the project area, assessing
potential impact

Unit Below | Unit Above Lateral Lateral Behind Front
Risk Group Risk Group Risk Group Risk Group Risk Group Risk Group

Step 2. ldentify specific site of activity e.g., patient rooms,
medication room, etc.

Step b. Identify issues related to: ventilation, plumbing, electrical in
terms of the occurrence of probable outages.

Step 3. Ildentify containment measures, using prior assessment. What
types of barriers? (E.g., solids wall barriers); Shall HEPA
filtration be required?

(Note: Renovation/construction area shall be isolated from the occupied
areas during construction and shall be negative with respect to
surrounding areas)

Step 4. Consider potential risk of water damage. Is there a risk due to
compromising structural integrity? (e.g., wall, ceiling, roof)

Step 5. Work hours: Can or shall the work be done during non-patient
care hours?

Sep 6. Do plans allow for adequate number of isolation/negative airflow
rooms?

Step 7. Do the plans allow for the required number & type of hand
washing sinks?

Step 8. Does the infection control staff agree with the minimum number
of sinks for this project? (Verify against AlA
Guidelines for types and area)

Step 9. Does the infection control staff agree with the plans relative
to clean and soiled utility rooms?

Step 10. Plan to discuss the following containment issues with the
project team. E.g., traffic flow, housekeeping, debris removal
(how and when)

Appendix: Identify and communicate the responsibility for project monitoring that includes infection
control concerns and risks. The ICRA shall be modified throughout the project Revisions must be
communicated to the Project Manager.

Steps 1-3 Adapted with permission V Kennedy, B Barnard, St Luke Episcopal Hospital, Houston TX ; C Fine, CA

Steps 4-14 Adapted with permission Fairview University Medical Center, Minneapolis MN by ECSI Inc 2001
Forms modified and provided courtesy of 3 Bartley, ECSI Inc 2002
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Infection Control Construction Permit

| Permit No:

Location of Construction:

Project Start Date:

Project Coordinator:

Estimated Duration:

Contractor Performing Work

Permit Expiration Date:

Supervisor: Telephone:
YES | NO | CONSTRUCTION ACTIVITY YES NO | INFECTION CONTROL, RISK GROUP
TYPE A: Inspection, non-invasive activity GROUP 1: Low Risk
TYPE B: Small scale, short duration, GROUP 2: Medium Risk
moderate to high levels
TYPE C: Activity generates moderate to high levels of GROUP 3: Medium/high Risk
dust, re Lures eater 1 work shift for completion
TYPE. D: Major duration arid construction activities GROUP 4: Highest Risk
Requiring consecutive work shifts
CLASS 1 1. Execute work by methods to minimize raising dust from 3. Minor Demolition for Remodeling
construction operations.
2. Immediately replace any ceiling tile displaced for visual
mspection
CLASS 11 1, Provides active means to prevent air-bone dust from 6. Contain construction waste before transport in tightly
dispersing into atmosphere covered containers.
2. Water mist work surfaces to control dust while cutting. 7. Wet mop and/or vacuum with HEPA filtered vacuum
3. Seal unused doors with duct tape. before leaving work area.
4. Block off and seal air vents. S.  Place dust mat at entrance and exit of work area.
S. Wipe surfaces with disinfectant. 9. Remove or isolate HVAC system in areas where work
is being performed.
1. Obtain infection control pennit before construction begins. 6. Vacuum work with HEPA filtered vacuums.
CLASS 111 2. Isolate HVAC system in area where work is being done to 7. Wet mop with disinfectant
prevent contamination of the duct system. S.  Remove barrier materials carefully to minimize
3. Complete all critical barriers or implement control cube spreading of dirt and debris associated with
method before construction begins. construction.
9. Contain construction waste before transport in
Date 4. Maintain negative air pressure within work site utilizing tightly covered containers.
Initial HEPA equipped air filtration units. 10.  Cover transport receptacles or carts. Tape covering.
S Do not remove barriers from work area until complete 11.  Remove or isolate HVAC svstem in areas where work
project is thoroughly cleaned by Env. Services Dept. is being performed/
1. Obtain infection control permit before construction begins. 7. All personnel entering work site are required to wear
Class IV 2. Isolate HVAC= system in area whete work is being done to shoe covers
prevent contamination of duct system. S. Do not remove barriers from work area until completed
3. Complete all critical bartiers or implement control cube project is thoroughly cleaned by the Environmental
method before construction begins. Service Dept.
Date 4. Maintain negative air pressure within work site utilizing 9. Vacuum work area with HEPA filtered vacuums.
HEPA equipped air filtration units. 10. Wet mop with disinfectant.
Initial 5. Seal holes, pipes, conduits, and punctures appropriately. 11.  Remove barrier materials catefully to minimize
6. Construct anteroom and tequite all personnel to pass spreading of dirt and debris associated with
through this room so they can be vacuumed using a HEPA construction.
vacuum cleaner befote leaving work site or they can wear 12.  Contain construction waste before transport in tightly
cloth or paper coveralls that are removed each time they covered containers.
leave the work site. 13.  Cover transpott receptacles or carts. Tape covering.
14. Remove or isolate HVAC system in areas where is

being done.

Additional Requirements:

Date Initials

Exceptions/Additions to this permit Date

Initials are noted b attached memoranda

Permit Request By:

Permit Authorized By:

Date:

Date:

Steps 1-3 Adapted with permission V Kennedy, B Barnard, St Luke Episcopal Hospital, Houston TX; C Fine, CA Steps
4-14 Adapted with permission Fairview University Medical Center, Minneapolis MN
Forms modified and provided courtesy of | Bartley, ECSI Inc 2002
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F. Apply Life Safety and standards (APIC) and the following criteria
would need to be assured in order to maintain the supply air side open
during Class 4 construction activity:

e The air supply is 100% fresh air and the site and adjacent areas
can be kept under negative pressure at all times.

e There is no re circulated air in this section
e There is no duct work involved in this section of the demolition

e The site can never be positive to the adjacent areas (i.e. keep
the negative air machines on at all times or for 1-2 hours post
site work until the negative action can be maintained.

e A log is maintained to document that the negative pressure is
checked and has been maintained during those hours when the
negative air machines are turned off. (An alarmed device is
recommended for this purpose and shall be maintained and
monitored by the construction personnel).

PART 2 - PRODUCTS, MATERIALS AND EQUIPMENT
2.1 MATERIALS AND EQUIPMENT
GENERAL REQUIREMENTS

A. All materials shall be delivered in their original package,
container or bundle bearing the name of the manufacturer and the
brand name (where applicable). When transporting new materials &
equipment though the hospital use 4 mil Poly sheeting encasing
materials, tools and equipment or use a totally enclosed cart.

B. Store all materials subject to damage off the ground, away from

wet or damp surfaces and under cover sufficient enough to prevent
damage or contamination. Flammable materials cannot be stored
inside buildings. Replacement materials shall be stored outside
of the regulated/work area until construction is completed.

C. The Contractor shall not block or hinder use of buildings by
patients, staff, and visitors to the VA in partially occupied
buildings by placing materials/equipment in any unauthorized
place.

D. The Competent Person shall inspect for damaged, deteriorating or
previously used materials. Such materials shall not be used and
shall be removed from the worksite and disposed of properly.

E. Demolition materials must be transported in totally enclosed
containers.

1) Demolition on above ground floors shall use a window debris
chute to convey materials to an enclosed dumpster that
provides dust and noise control. The contractor is
responsible to maintain the original appearance of the
building fascia.
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2.1.2 NEGATIVE PRESSURE FILTRATION SYSTEM

The Contractor shall provide enough negative air machines to
completely exchange the regulated area air volume 4 actual times
per hour. The Competent Person shall determine the number of
units needed for each regulated area by dividing the cubic feet
in the regulated area by 15 and then dividing that result by the
actual cubic feet per minute (cfm) for each unit to determine the
number of units needed to effect 4 air changes per hour. Provide
a standby unit in the event of machine failure and/or emergency
in an adjacent area.

2.1.3 DESIGN AND LAYOUT

SD-01 Preconstruction Submittal
Infection Control Plan; GA

Infection Control Design Data; GA

Before start of work submit the design and layout of the
regulated area and the negative air machines, type of
construction barriers to be used. The submittal shall indicate
the number of, location of and size of negative air machines and
exhaust route & location of the windows to be used. The point(s)
of exhaust, air flow within the regulated area, anticipated
negative pressure differential, and supporting calculations for
sizing shall be provided. In addition, submit the following:

Product Data for Negative Air Machine; FIO

1. Manufacturer®s information on the negative air machine(s).

Infection Control Power Supply; GA

Infection Control Power Supply; GA

2. Method of supplying power to the units and

designation/location of the panels.

Product Data for Pressure Differential Measuring Device; FIO

3. Description of testing method(s) for correct air volume and
pressure differential. Provide manufacturer®™s product data on

the pressure differential measuring device used.

Product Data for Generator and Switch; FIO

Shop Drawing of Generator and Switch Schematic; GA

INFECTION CONTROL
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4_1F auxiliary power supply is to be provided for the negative
air machines, provide a schematic diagram of the power supply and
manufacturer®s data on the generator and switch.

5_Location of isolation negative air pressure monitor.

2.1.4 NEGATIVE AIR MACHINES

A. Negative Air Machine Cabinet: The cabinet shall be constructed of
steel or other durable material capable of withstanding potential
damage from rough handling and transportation. The width of the
cabinet shall be less than 30" in order to fit in standard
doorways. The cabinet must be factory sealed to prevent dust
from being released during use, transport, or maintenance. Any
access to and replacement of filters shall be from the inlet end.
The unit must be on casters or wheels.

B. Negative Air Machine Fan: The rating capacity of the fan must the
air moving capacity under actual operating conditions.
Manufacturer®s typically use "free-air" (no resistance)
conditions when rating fans. The fan must be a centrifugal type
fan.

B. Negative Air Machine Final Filter:

1) When exhausting directly to the outside from a window or
penetration the filter shall be a minimum MERV 8 pleated filter
media completely sealed on all edges within a structurally rigid
frame.

2) When exhausting to an exhaust duct: the final filter shall be a
HEPA filter. The filter media must be completely sealed on all edges
within a structurally rigid frame. The filter shall align with a
continuous flexible gasket material in the negative air machine
housing to form an air tight seal. Each HEPA filter shall be
individually tested and certified by the manufacturer to have an
efficiency of not less than 99.97% when challenged with 0.3 um
dioctylphthalate (DOP) particles. Testing shall have been done in
accordance with Military Standard MIL- STD-282 and Army Instruction
Manual 136-300-175A. Each Ffilter must bear a UL586 label to indicate
ability to perform under specified conditions. Each filter shall be
marked with the name of the manufacturer, serial number, air flow
rating, efficiency and resistance, and the direction of test air

flow.
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D.

2.1.5

2.1.9

Negative Air Machine Pre-filters: The pre-filters, which protect
the final HEPA filter by removing larger particles, are required
to prolong the operating life of the HEPA filter. Two stages of
pre-filtration are required. A first stage pre-filter shall be a
low efficiency type for particles 10 um or larger. A second stage
pre-filter shall have a medium efficiency effective for particles
down to 5 um or larger. Pre-filters shall be installed either on
or in the intake grid of the unit and held in place with a
special housing or clamps.

Negative Air Machine Safety and Warning Devices: An electrical/
mechanical lockout must be provided to prevent the fan from being
operated without a HEPA filter. Units must be equipped with an
automatic shutdown device to stop the fan in the event of a
rupture in the HEPA filter or blockage in the discharge of the
fan. Warning lights are required to indicate normal operation;
too high a pressure drop across filters; or too low of a pressure
drop across TfTilters.

Negative Air Machine Electrical: All electrical components shall
be approved by the National Electrical Manufacturer®s Association
(NEMA) and Underwriter®s Laboratories (UL). Each unit must be
provided with overload protection and the motor, fan, fan
housing, and cabinet must be grounded.

PRESSURE DIFFERENTIAL

The fully operational negative air system within the regulated
area shall continuously maintain a pressure differential of -
0.02" water column. Before any disturbance of any material or
building system, this shall be demonstrated to the VA by use of a
pressure differential meter/manometer as required by OSHA 29 CFR
1926.1101(e)(5)(i). The Competent Person shall be responsible
for providing and maintaining the negative pressure and air
changes as required by OSHA and this specification.

TESTING THE SYSTEM

The negative pressure system must be tested before any
disturbedance. After the regulated area has been completely
prepared, the decontamination units set up, and the negative air
machines installed, start the units up one at a time. Demonstrate
and document the operation and testing of the negative pressure
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system to the VA using smoke tubes and a negative pressure gauge.
Testing must also be done at the start of each work shift.

2.1.10 DEMONSTRATION OF THE NEGATIVE AIR PRESSURE SYSTEM
The demonstration of the operation of the negative pressure
system to the Corps of Engineers COR and VA shall include, but
not be limited to, the following:

A. Contractor to install Triatek (Web site www.Ttk.com) negative air
isolation monitoring stations at the sites access doors or at
opposite sides of the construction area check with COR for # of
units and location.

B. Curtains of the decontamination units move in toward regulated
area.

D. Use smoke tubes to demonstrate air is moving air across all areas
in which work is to be done.

E. Plastic barriers and sheeting move lightly in toward the
regulated area.

2.1.11 USE OF SYSTEM DURING CONSTRUCTION OPERATIONS

A_. Start units before beginning any disturbance occurs. After work
begins, the units shall run continuously, maintaining 4 actual
air changes per hour at a negative pressure differential of 5.0
Pa (-0.02") water column, for the duration of the work until a
final visual clearance and final air clearance has been
completed.

B. The negative air machines shall not be shut down for the duration
of the project unless authorized by the Corps of Engineers and
VA, in writing.

C. Construction work shall begin at a location closest from the
units and proceed away from them. If an electric failure occurs,
the Competent Person shall stop all work and not resume until
power is restored and all units necessary are operating properly
again.

D. The negative air machines shall continue to run after all work is
completed and until a final visual clearance and a final air,
clearance has been completed for that regulated area.

2.2 CONTAINMENT BARRIERS AND COVERINGS IN THE REGULATED AREA
2.2.1 GENERAL

A. Seal off the perimeter to the regulated area to completely

isolate the regulated area from adjacent spaces. All surfaces iIn
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2.2.3

2.2.4

2.2.5

2.2.6
A.

the regulated area must be covered to prevent contamination and

to facilitate clean-up. Shall adjacent areas become

contaminated, immediately stop work and clean up the
contamination at no additional cost to the Government.

CONTROLLING ACCESS TO THE REGULATED AREA

Access to the regulated area is allowed only through the

personnel decontamination facility (PDF). All other means of

access shall be eliminated and OSHA warning signs posted as
required by OSHA. |If the regulated area is adjacent to or within
view of an occupied area, provide a visual barrier of opaque fire
retardant poly sheeting at least 4 mils thick to prevent building
occupant observation. IT the adjacent area is accessible to the
public, the barrier must be solid and capable of withstanding the
negative pressure.

CRITICAL BARRIERS

Completely separate the regulated area from adjacent areas using

fire retardant poly at least 4 mils thick and duct tape.

Individually seal with two layers of 6 mil poly and duct tape all

HVAC openings, cap off exhaust into the regulated area.

Individually seal all lighting fixtures, clocks, doors, windows,

convectors, speakers, or any other objects in the regulated area.

Use care with hot/warm surfaces see fig 1.

PRIMARY BARRIERS

Temporary Construction Partitions:

1. Install and maintain temporary construction partitions to
provide separations between construction areas and adjoining
areas. Construct partitions of gypsum board or treated plywood
(flame spread rating of 25 or less in accordance with ASTM
E84) on one side of wood or metal steel studs. Seal with one
layers of 4 mil poly for a vapor barrier under gypsum or
plywood. Extend the Poly through suspended ceilings to floor
slab or roof. Seal penetrations at door openings; install
tight-fitting VA supplied construction doors with self-closing
devices see fig. 2 for barrier construction.

CONTRACTOR SPILL RESPONSE KIT

The kit shall include the following:

1. Shop Vacuum.

INFECTION CONTROL
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Multi-Purpose Spill Control Sorbents to absorb nonaggressive
liquids up to 30 gallons.

Sorbents pillows.

Pipe leak clamps for copper & steel pipe in sufficient size
range and quantity base on project piping scope.

Bucket & mop and water resistant duct tape.

FIG. 1
6 MIL POLY CRITICAL NOTE: ALL CORNERS
BARRIER CEILING TO FORM 90 @ ANGLE
PENETRATION WITH NO RADIUS

CEILING
SEAL WITH DUCT
WALL PROTRUSION TAPE. ALL SIDES
SEAL WITH DUCT
TAPE ALL SIDES.

6 MIL POLY L
WALL OPENING “DooR WINDOW
CRITICAL BARRIER BEYOND

6 MIL POLY. SEAL ALL CRACKS
EQUIPMENT OR WITH DUCT 6 MIL
FURNISHING POLY CRITCAL
BARRIER OVER
WINDOWS.
FLOOR SEAL ALL CRACKS

WITH DUCT TAPE & 6
MIL POLY CRITCAL
BARRIER OVER
DOORS & WINDOWS.

CRITICAL BARRIER PREP INSTALLATION

NOT TO SCALE:
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("~~~ TAPE POLY TO CEILING
WITH DUCT TAPE.

[l ——TYPICAL METAL STUD

: 4-MIL POLY INTERIOR
/_ SIDE

[~—PROVIDE 5/8"TK.
USG, UL. GYP BD.

[ ] : TAPE POLY TO FLOOR
WITH DUCT TAPE.

TEMPORARY IC BARRIER WALL CONSTRUCTION
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1-2.

1-3.

1-4.

1-5.

1-6.

SECTION 01 33 23
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL
CONDITIONS.

For the purposes of this contract, samples (including laboratory samples
to be tested), test reports, certificates, and manufacturers® literature
and data shall also be subject to the previously referenced
requirements. The following text refers to all items collectively as
SUBMITTALS.

Submittal Format
Send all submittals electronic format, pdf. Label as the following:
a. Submittal Section — Item Number — Description of Submittal

b. Example: 23 36 00 — 1 Air Terminal Units. If the submittal needs
to be resubmitted, the next submittal shall have a revision number
added to it. 23 36 00 — 1.1 Air Terminal Units

Submit for approval, all of the items specifically mentioned under the
separate sections of the specification, with information sufficient to
evidence full compliance with contract requirements. Materials,
fabricated articles and the like to be installed in permanent work shall
equal those of approved submittals. After an item has been approved, no
change in brand or make shall be permitted unless:

. Satisfactory written evidence is presented to, and approved by

Contracting Officer, that manufacturer cannot make scheduled delivery of
approved item or;

Item delivered has been rejected and substitution of a suitable item is
an urgent necessity or;

. Other conditions become apparent which indicates approval of such

substitute item to be in best interest of the Government.

Forward submittals in sufficient time to permit proper consideration and
approval action by Government. Time submission to assure adequate lead
time for procurement of contract - required items. Delays attributable
to untimely and rejected submittals (including any laboratory samples to
be tested) shall not serve as a basis for extending contract time for
completion.

Submittals shall be reviewed for compliance with contract requirements
by Architect-Engineer, and action thereon shall be taken by COR on
behalf of the Contracting Officer.

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
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1-7.

1-8.

1-9.

Upon receipt of submittals, Architect-Engineer shall assign a file
number thereto. Contractor, iIn any subsequent correspondence, shall
refer to this file and identification number to expedite replies
relative to previously approved or disapproved submittals.

The Government reserves the right to require additional submittals,
whether or not particularly mentioned in this contract. If additional
submittals beyond those required by the contract are furnished pursuant
to request therefore by Contracting Officer, adjustment in contract
price and time shall be made in accordance with Articles titled CHANGES
(FAR 52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL
CONDITIONS.

Schedules called for in specifications and shown on shop drawings shall
be submitted for use and information of Department of Veterans Affairs
and Architect-Engineer. However, the Contractor shall assume
responsibility for coordinating and verifying schedules. The Contracting
Officer and Architect- Engineer assumes no responsibility for checking
schedules or layout drawings for exact sizes, exact numbers and detailed
positioning of items.

Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for checking quantities or
exact numbers included in such submittals.

Submit samples required by Section 09 06 00, SCHEDULE FOR FINISHES, in
quadruplicate. Submit other samples in single units unless otherwise
specified. Submit shop drawings, schedules, manufacturers® literature
and data, and certificates in quadruplicate, except where a greater
number is specified.
Submittals shall receive consideration only when covered by a
transmittal letter signed by Contractor. Letter shall be sent via first
class mail and shall contain the list of items, name of Medical Center,
name of Contractor, contract number, applicable specification paragraph
numbers, applicable drawing numbers (and other information required for
exact identification of location for each item), manufacturer and brand,
ASTM or Federal Specification Number (if any) and such additional
information as shall be required by specifications for particular item
being furnished. In addition, catalogs shall be marked to indicate
specific items submitted for approval.
1. A copy of letter must be enclosed with items, and any items received
without identification letter shall be considered "unclaimed goods"
and held for a limited time only.

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
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2.

3.

In

Each sample, certificate, manufacturers® literature and data shall be
labeled to indicate the name and location of the Medical Center, name
of Contractor, manufacturer, brand, contract number and ASTM or
Federal Specification Number as applicable and location(s) on
project.

Required certificates shall be signed by an authorized representative
of manufacturer or supplier of material, and by Contractor.

addition to complying with the applicable requirements specified in

preceding Article 1.9, samples which are required to have Laboratory
Tests (those preceded by symbol "LT" under the separate sections of the
specification shall be tested, at the expense of Contractor, in a

commercial laboratory approved by Contracting Officer.

1.

8.

It
as

Laboratory shall furnish Contracting Officer with a certificate
stating that it is fully equipped and qualified to perform intended
work, is fully acquainted with specification requirements and
intended use of materials and is an independent establishment in no
way connected with organization of Contractor or with manufacturer or
supplier of materials to be tested.

Certificates shall also set forth a list of comparable projects upon
which laboratory have performed similar functions during past five
years.

Samples and laboratory tests shall be sent directly to the approved
commercial testing laboratory.

Contractor shall send a copy of transmittal letter to both COR and to
Architect-Engineer simultaneously with submission of material to a
commercial testing laboratory.

Contractor shall forward a copy of transmittal letter to COR
simultaneously with submission to a commercial testing laboratory.
Laboratory test reports shall be sent directly to COR for appropriate
action.

Laboratory reports shall list contract specification test
requirements and a comparative list of the laboratory test results.
When tests show that the material meets specification requirements,
the laboratory shall so certify on test report.

Laboratory test reports shall also include a recommendation for
approval or disapproval of tested item.

submittal samples have been disapproved, resubmit new samples as soon
possible after notification of disapproval. Such new samples shall be

marked ""Resubmitted Sample'™ in addition to containing other previously

specified information required on label and in transmittal letter.
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E. Approved samples shall be kept on file by the COR at the site until
completion of contract, at which time such samples shall be delivered to
Contractor as Contractor®s property. Where noted in technical sections
of specifications, approved samples in good condition shall be used in
their proper locations in contract work. At completion of contract,
samples that are not approved shall be returned to Contractor only upon
request and at Contractor"s expense. Such request shall be made prior to
completion of the contract. Disapproved samples that are not requested
for return by Contractor shall be discarded after completion of
contract.

F. Submittal drawings (shop, erection or setting drawings) and schedules,
required for work of various trades, shall be checked before submission
by technically qualified employees of Contractor for accuracy,
completeness and compliance with contract requirements. These drawings
and schedules shall be stamped and signed by Contractor certifying to
such check.

1. For each drawing required, submit one legible photographic paper or
vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper descriptive title,
including Medical Center location, project number, manufacturer®s
number, reference to contract drawing number, detail Section Number,
and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawing to accommodate approval or disapproval stamp.

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for
shipment.

6. One reproducible print of approved or disapproved shop drawings shall
be forwarded to Contractor.

7. When work is directly related and involves more than one trade, shop
drawings shall be submitted to COR under one cover.

1-11. Samples, shop drawings, test reports, certificates and manufacturers”

literature and data, shall be submitted for approval to A-E.

At the time of transmittal to the Architect-Engineer, the Contractor
shall also send one (1) copy of the complete submittal directly to the
Aleda E. Lutz VAMC COR.

Robert Peters (Aleda E. Lutz VAMC COR)

1500 Weiss Street

Building No.1, FMS, Engineering Section (138)
Saginaw, Michigan 48602
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1-13. Samples (except laboratory samples) for approval shall be sent to VAMC
COR.

---END- - -
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SECTION 01 35 29
SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS

PART 1 GENERAL
1.1 REFERENCES
1.2 SUBMITTALS
1.3 DEFINITIONS
1.4 REGULATORY REQUIREMENTS
1.5 SITE QUALIFICATIONS, DUTIES AND MEETINGS
1.5.1 PERSONNEL QUALIFICATIONS

1.5.1.1 SITE SAFETY AND HEALTH OFFICER (SSHO)

1.5.1.2 CRANE OPERATORS

1.5.2 PERSONNEL DUTIES

1.5.2.1 SITE SAFETY AND HEALTH OFFICER (SSHO)/SUPERINTENDENT
1.5.3 MEETINGS

1.5.3.1 PRECONSTRUCTION CONFERENCE

1.6 ACCIDENT PREVENTION PLAN (APP)
1.6.1 EM 385-1-1 CONTENTS

1.7 ACTIVITY HAZARD ANALYSIS (AHA)
1.8 DISPLAY OF SAFETY INFORMATION
1.9 SITE SAFETY REFERENCE MATERIALS
1.10 EMERGENCY MEDICAL TREATMENT
1.11 REPORTS

1.11.1 ACCIDENT REPORTS

1.11.2 ACCIDENT NOTIFICATION
1.11.3 MONTHLY EXPOSURE REPORTS
1.11.4 CRANE REPORTS

1.11.5 CERTIFICATE OF COMPLIANCE

1.12 HOT WORK
PART 2 PRODUCTS
PART 3 EXECUTION
-1 CONSTRUCTION AND/OR OTHER WORK
1.1 HAZARDOUS MATERIAL EXCLUSIONS
1.2 UNFORESEEN HAZARDOUS MATERIAL
.2 PRE-OUTAGE COORDINATION MEETING
3 FALL HAZARD PROTECTION AND PREVENTION PROGRAM
3.1 TRAINING
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3.3.2 FALL PROTECTION EQUIPMENT AND SYSTEMS
3.3.2.1 PERSONAL FALL ARREST EQUIPMENT
3.3.3 FALL PROTECTION FOR ROOFING WORK
3.3.4 EXISTING ANCHORAGE
3.3.5 HORIZONTAL LIFELINES
3.3.6 GUARDRAILS AND SAFETY NETS
RESCUE AND EVACUATION PROCEDURES
SCAFFOLDING
EQUIPMENT
MATERIAL HANDLING EQUIPMENT
WEIGHT HANDLING EQUIPMENT
EXCAVATIONS
UTILITY LOCATIONS
UTILITY LOCATION VERIFICATION
SHORING SYSTEMS
TRENCHING MACHINERY
UTILITIES WITHIN CONCRETE SLABS
ELECTRICAL
CONDUCT OF ELECTRICAL WORK
PORTABLE EXTENSION CORDS
WORK IN CONFINED SPACES

- - - END OF SECTION TABLE OF CONTENTS - - -
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PART 4 GENERAL
1.1. REFERENCES

A_. The publications listed below form a part of this specification to
the extent referenced. the publications are referred to within the
text by the basic designation only.

1. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

2. ANSI A10.32PERSONAL FALL PROTECTION - SAFETY

3. REQUIREMENTS FOR CONSTRUCTION AND DEMOLITION OPERATIONS
4_ ANSI 7359.1 (1992; R 1999) SAFETY REQUIREMENTS FOR

5. PERSONAL FALL ARREST SYSTEMS, SUBSYSTEMS AND COMPONENTS
6. ANSI/ASSE A10.34 (2001) PROTECTION OF THE PUBLIC ON OR
7. ADJACENT TO CONSTRUCTION SITES

8. ASME INTERNATIONAL (ASME)

9. ASME B30.22 (2005) ARTICULATING BOOM CRANES

10. ASME B30.3 (2004) CONSTRUCTION TOWER CRANES
SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS
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1.2

11. ASME B30.5 (2007) MOBILE AND LOCOMOTIVE CRANES

12. ASME B30.8 (2004) FLOATING CRANES AND FLOATING
DERRICKS

13. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

14. NFPA 10 (2007; ERRATA 2007; AMD 1 2007) STANDARD

FOR PORTABLE FIRE EXTINGUISHERS

15. NFPA 51B (2009) STANDARD FOR FIRE PREVENTION DURING
WELDING, CUTTING, AND OTHER HOT WORK

16. NFPA 70 (2008; AMD 1 2008) NATIONAL ELECTRICAL
CODE - 2008 EDITION

17. NFPA 70E (2009; ERRATA 2009) STANDARD FOR
ELECTRICAL SAFETY IN THE WORKPLACE

18. U.S. ARMY CORPS OF ENGINEERS (USACE)

19. EM 385-1-1 (2008) SAFETY AND HEALTH REQUIREMENTS

MANUAL
20. U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
21. 29 CFR 1910.146 PERMIT-REQUIRED CONFINED SPACES
22. 29 CFR 1926 SAFETY AND HEALTH REGULATIONS FOR
CONSTRUCTION
23. 29 CFR 1926.500 FALL PROTECTION
SUBMITTALS

Government approval is required for submittals with a 11gll designation;
submittals not having a 11gl1l designation are for information only. when
used, a designation following the 1191l designation identifies the
office that shall review the submittal for the government. the following
shall be submitted in accordance with SECTION 01 33 00 SUBMITTAL
PROCEDURES:

1. Government acceptance is required for submittals with a 11g, all
designation. sd-01 preconstruction submittals

2. Accident prevention plan (app); g, aof activity hazard analysis
(aha); g, aof crane critical lift plan; g, aof

3. Proof of qualification for crane operators; g, aof

4. Sd-06 test reports

- REPORTS:

SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS
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1. Submit reports as their incidence occurs, in accordance with the

requirements of the paragraph entitled, llreports.11l

C.
D.
E.
F.
G.
H.
l.

1.

A

Accident reports

Monthly exposure reports

Crane reports

Regulatory citations and violations
Sd-07 certificates

Confined space entry permit

Hot work permit

Certificate of compliance (crane)
J. DEFINITIONS

High visibility accident. any mishap which shall generate publicity

and/or high visibility.

. Medical treatment. treatment administered by a physician or by

registered professional personnel under the standing orders of a

physician. medical treatment does not include first aid treatment

even through provided by a physician or registered personnel.

. Recordable injuries or illnesses. any work-related injury or illness

that results in:

a.

Death, regardless of the time between the injury and death, or the
length of the illness;

. Days away from work (any time lost after day of injury/illness

onset);

. Restricted work;
. Transfer to another job;

. Medical treatment beyond first aid;

Loss of consciousness; or

. a significant injury or illness diagnosed by a physician or other

licensed health care professional, even if it did not result in
(1) through (6) above.

"usace" property and equipment specified in usace em 385-1-1

shall be interpreted as government property and equipment.

SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS
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B. REGULATORY REQUIREMENTS
In addition to the detailed requirements included in the provisions of this
contract, work performed shall comply with usace em 385-1-1, and the following
federal laws, ordinances, criteria, rules and 29.CFR 1910 and 29. CFR 1926.
Submit matters of interpretation of standards to the appropriate
administrative agency for resolution before starting work. Where the
requirements of this specification, applicable laws, criteria, ordinances,
regulations, and referenced documents vary, the most stringent requirements
shall apply.

C. SITE QUALIFICATIONS, DUTIES AND MEETINGS
I. PERSONNEL QUALIFICATIONS
1. SITE SAFETY AND HEALTH OFFICER (SSHO)

SITE SAFETY AND HEALTH OFFICER (SSHO) SHALL BE PROVIDED AT THE WORK SITE AT
ALL TIMES TO PERFORM SAFETY AND OCCUPATIONAL HEALTH MANAGEMENT, SURVEILLANCE,
INSPECTIONS, AND SAFETY ENFORCEMENT FOR THE CONTRACTOR. THE CONTRACTOR QUALITY
CONTROL (QC) PERSON CAN BE THE SSHO ON THIS PROJECT. THE SSHO SHALL MEET THE
FOLLOWING REQUIREMENTS:

LEVEL 3:

A MINIMUM OF 5 YEARS SAFETY WORK ON SIMILAR PROJECTS.

30-HOUR OSHA CONSTRUCTION SAFETY CLASS OR EQUIVALENT WITHIN THE LAST 5 YEARS.
AN AVERAGE OF AT LEAST 24 HOURS OF FORMAL SAFETY TRAINING EACH

YEAR FOR THE PAST 5 YEARS.

COMPETENT PERSON TRAINING AS NEEDED.

2. PART 2 CRANE OPERATORS

A. Crane operators shall meet the requirements in usace em 385-1-1,
section 16 and appendix i. In addition, for mobile cranes with
original equipment manufacturer (oem) rated capacitates of 50,000
pounds or greater, crane operators shall be designhated as qualified
by a source that qualifies crane operators (i.e., union, a government
agency, or and organization that tests and qualifies crane operators,
qualified consultant (can be an in-house resource). proof of current
qualification shall be provided.

I1. PERSONNEL DUTIES
1. SITE SAFETY AND HEALTH OFFICER (SSHO)/SUPERINTENDENT

CONDUCT DAILY SAFETY AND HEALTH INSPECTIONS AND MAINTAIN A WRITTEN LOG WHICH
INCLUDES AREA/OPERATION INSPECTED, DATE OF INSPECTION, IDENTIFIED HAZARDS,
RECOMMENDED CORRECTIVE ACTIONS, ESTIMATED AND ACTUAL DATES OF CORRECTIONS.
SAFETY INSPECTION LOGS SHALL BE ATTACHED TO THE CONTRACTORS®™ DAILY QUALITY
CONTROL REPORT.

CONDUCT MISHAP INVESTIGATIONS AND COMPLETE REQUIRED REPORTS. MAINTAIN THE OSHA
FORM 300 AND DAILY PRODUCTION REPORTS FOR PRIME AND SUB-CONTRACTORS.

MAINTAIN APPLICABLE SAFETY REFERENCE MATERIAL ON THE JOB SITE.

ATTEND THE PRE-CONSTRUCTION CONFERENCE, PRE-WORK MEETINGS INCLUDING
PREPARATORY INSPECTION MEETING, AND PERIODIC IN-PROGRESS MEETINGS.

SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS
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IMPLEMENT AND ENFORCE ACCEPTED APPS AND AHAS.

MAINTAIN A SAFETY AND HEALTH DEFICIENCY TRACKING SYSTEM THAT MONITORS
OUTSTANDING DEFICIENCIES UNTIL RESOLUTION. A LIST OF UNRESOLVED SAFETY AND
HEALTH DEFICIENCIES SHALL BE POSTED ON THE SAFETY BULLETIN BOARD.

ENSURE SUB-CONTRACTOR COMPLIANCE WITH SAFETY AND HEALTH REQUIREMENTS.

FAILURE TO PERFORM THE ABOVE DUTIES SHALL RESULT IN DISMISSAL OF THE
SUPERINTENDENT AND/OR SSHO, AND A PROJECT WORK STOPPAGE. THE PROJECT WORK
STOPPAGE SHALL REMAIN IN EFFECT PENDING APPROVAL OF A SUITABLE REPLACEMENT.

I11. MEETINGS
1. PRECONSTRUCTION CONFERENCE

A. CONTRACTOR REPRESENTATIVES WHO HAVE A RESPONSIBILITY OR SIGNIFICANT ROLE IN
ACCIDENT PREVENTION ON THE PROJECT SHALL ATTEND THE PRECONSTRUCTION
CONFERENCE. THIS INCLUDES THE PROJECT SUPERINTENDENT,

SITE SAFETY AND HEALTH OFFICER, QUALITY CONTROL SUPERVISOR, OR ANY OTHER
ASSIGNED SAFETY AND HEALTH PROFESSIONALS WHO PARTICIPATED IN THE DEVELOPMENT
OF THE ACCIDENT PREVENTION PLAN (APP) (INCLUDING THE ACTIVITY HAZARD ANALYSES
(AHAS) AND SPECIAL PLANS, PROGRAM AND PROCEDURES ASSOCIATED WITH IT).

THE CONTRACTOR SHALL DISCUSS THE DETAILS OF THE SUBMITTED APP TO INCLUDE
INCORPORATED PLANS, PROGRAMS, PROCEDURES AND A LISTING OF ANTICIPATED AHAS
THAT SHALL BE DEVELOPED AND IMPLEMENTED DURING THE PERFORMANCE OF THE
CONTRACT. THIS LIST OF PROPOSED AHAS SHALL BE REVIEWED AT THE CONFERENCE AND
AN AGREEMENT SHALL BE REACHED BETWEEN THE CONTRACTOR AND THE CONTRACTING
OFFICER"S REPRESENTATIVE AS TO WHICH PHASES SHALL REQUIRE AN ANALYSIS. IN
ADDITION, A SCHEDULE FOR THE PREPARATION, SUBMITTAL, REVIEW, AND ACCEPTANCE OF
AHAS SHALL BE ESTABLISHED TO PRECLUDE PROJECT DELAYS.

DEFICIENCIES IN THE SUBMITTED APP SHALL BE BROUGHT TO THE ATTENTION OF THE
CONTRACTOR AT THE PRECONSTRUCTION CONFERENCE, AND THE CONTRACTOR SHALL REVISE
THE PLAN TO CORRECT DEFICIENCIES AND RE-SUBMIT IT FOR ACCEPTANCE. WORK SHALL
NOT BEGIN UNTIL THERE IS AN ACCEPTED APP.

THE FUNCTIONS OF A PRECONSTRUCTION CONFERENCE SHALL TAKE PLACE AT THE POST-
AWARD KICKOFF MEETING FOR DESIGN BUILD CONTRACTS.

D. ACCIDENT PREVENTION PLAN (APP)

THE CONTRACTOR SHALL USE A QUALIFIED PERSON TO PREPARE THE WRITTEN SITE-
SPECIFIC APP. PREPARE THE APP IN ACCORDANCE WITH THE FORMAT AND REQUIREMENTS
OF USACE EM 385-1-1 AND AS SUPPLEMENTED HEREIN. COVER ALL PARAGRAPH AND
SUBPARAGRAPH ELEMENTS IN USACE EM 385-1-1, APPENDIX A, "MINIMUM BASIC OUTLINE
FOR ACCIDENT PREVENTION PLAN". SPECIFIC REQUIREMENTS FOR SOME OF THE APP
ELEMENTS ARE DESCRIBED BELOW. THE APP SHALL BE JOB-SPECIFIC AND SHALL ADDRESS
ANY UNUSUAL OR UNIQUE ASPECTS OF THE PROJECT OR ACTIVITY FOR WHICH IT IS
WRITTEN. THE APP SHALL INTERFACE WITH THE CONTRACTOR"S OVERALL SAFETY AND
HEALTH PROGRAM. ANY PORTIONS OF THE CONTRACTOR®"S OVERALL SAFETY AND HEALTH
PROGRAM REFERENCED IN THE APP SHALL BE INCLUDED IN THE APPLICABLE APP ELEMENT
AND MADE SITE-SPECIFIC. THE GOVERNMENT CONSIDERS THE PRIME CONTRACTOR TO BE
THE "'CONTROLLING AUTHORITY"™ FOR ALL WORK SITE SAFETY AND HEALTH OF THE
SUBCONTRACTORS. CONTRACTORS ARE RESPONSIBLE FOR INFORMING THEIR SUBCONTRACTORS
OF THE SAFETY PROVISIONS UNDER THE TERMS OF THE CONTRACT AND THE PENALTIES FOR
NONCOMPLIANCE, COORDINATING THE WORK TO PREVENT ONE CRAFT FROM INTERFERING
WITH OR CREATING HAZARDOUS WORKING CONDITIONS FOR OTHER CRAFTS, AND INSPECTING
SUBCONTRACTOR OPERATIONS TO ENSURE THAT ACCIDENT PREVENTION
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RESPONSIBILITIES ARE BEING CARRIED OUT. THE APP SHALL BE SIGNED BY THE PERSON
AND FIRM (SENIOR PERSON) PREPARING THE APP, THE CONTRACTOR, THE ON-SITE
SUPERINTENDENT, THE DESIGNATED SITE SAFETY AND HEALTH OFFICER AND ANY
DESIGNATED CSP AND/OR CIH.

SUBMIT THE APP TO THE CONTRACTING OFFICER 15 CALENDAR DAYS PRIOR TO THE DATE
OF THE PRECONSTRUCTION CONFERENCE FOR ACCEPTANCE. WORK CANNOT PROCEED WITHOUT
AN ACCEPTED APP.

ONCE ACCEPTED BY THE CONTRACTING OFFICER, THE APP AND ATTACHMENTS SHALL BE
ENFORCED AS PART OF THE CONTRACT. DISREGARDING THE PROVISIONS OF THIS CONTRACT
OR THE ACCEPTED APP SHALL BE CAUSE FOR STOPPING OF WORK, AT THE DISCRETION OF
THE CONTRACTING OFFICER, UNTIL THE MATTER HAS BEEN RECTIFIED.

ONCE WORK BEGINS, CHANGES TO THE ACCEPTED APP SHALL BE MADE WITH THE KNOWLEDGE
AND CONCURRENCE OF THE CONTRACTING OFFICER, PROJECT SUPERINTENDENT, SSHO AND
QUALITY CONTROL MANAGER. SHALL ANY HAZARD BECOME EVIDENT, STOP WORK IN THE
AREA, SECURE THE AREA, AND DEVELOP A PLAN TO REMOVE THE HAZARD. NOTIFY THE
CONTRACTING OFFICER WITHIN 24 HOURS OF DISCOVERY. ELIMINATE/REMOVE THE HAZARD.
IN THE INTERIM, ALL NECESSARY ACTION SHALL BE TAKEN TO RESTORE AND MAINTAIN
SAFE WORKING CONDITIONS IN

ORDER TO SAFEGUARD ONSITE PERSONNEL, VISITORS, THE PUBLIC (AS DEFINED BY
ANSI/ASSE A10.34,) AND THE ENVIRONMENT.

COPIES OF THE ACCEPTED PLAN SHALL BE MAINTAINED AT THE COR"S OFFICE AND AT THE
JOB SITE.

THE APP SHALL BE CONTINUOUSLY REVIEWED AND AMENDED, AS NECESSARY, THROUGHOUT
THE LIFE OF THE CONTRACT. UNUSUAL OR HIGH-HAZARD ACTIVITIES NOT IDENTIFIED IN
THE ORIGINAL APP SHALL BE INCORPORATED IN THE PLAN AS THEY ARE DISCOVERED.

I. EM 385-1-1 CONTENTS

IN ADDITION TO THE REQUIREMENTS OUTLINES IN APPENDIX A OF USACE EM 385-1-1,
THE FOLLOWING IS REQUIRED:

A. CRANE CRITICAL LIFT PLAN. PREPARE AND SIGN WEIGHT HANDLING CRITICAL LIFT
PLANS FOR LIFTS OVER 75 PERCENT OF THE CAPACITY OF THE CRANE OR

HOIST (OR LIFTS OVER 50 PERCENT OF THE CAPACITY OF A BARGE MOUNTED MOBILE
CRANE"S HOISTS) AT ANY RADIUS OF LIFT; LIFTS INVOLVING MORE THAN ONE CRANE OR
HOIST; LIFTS OF PERSONNEL; AND LIFTS INVOLVING NON-ROUTINE RIGGING OR
OPERATION, SENSITIVE EQUIPMENT, OR UNUSUAL SAFETY RISKS.

THE PLAN SHALL BE SUBMITTED 15 CALENDAR DAYS PRIOR TO ON-SITE WORK AND INCLUDE
THE REQUIREMENTS OF USACE EM 385-1-1, PARAGRAPH 16.H.02. AND THE FOLLOWING:

FOR LIFTS OF PERSONNEL, THE PLAN SHALL DEMONSTRATE COMPLIANCE WITH THE
REQUIREMENTS OF 29 CFR 1926.550(G) .

FOR BARGE MOUNTED MOBILE CRANES, BARGE STABILITY CALCULATIONS IDENTIFYING

BARGE LIST AND TRIM BASED ON ANTICIPATED LOADING; AND LOAD CHARTS BASED ON
CALCULATED LIST AND TRIM. THE AMOUNT OF LIST AND TRIM SHALL BE WITHIN THE

CRANE MANUFACTURER®S REQUIREMENTS.

E. ACTIVITY HAZARD ANALYSIS (AHA)

THE ACTIVITY HAZARD ANALYSIS (AHA) FORMAT SHALL BE IN ACCORDANCE WITH USACE EM
385-1-1. SUBMIT THE AHA FOR REVIEW AT LEAST 15 CALENDAR DAYS PRIOR TO THE
START OF EACH PHASE. FORMAT SUBSEQUENT AHAS AS AMENDMENTS TO THE APP. THE
ANALYSIS SHALL BE USED DURING DAILY INSPECTIONS TO ENSURE THE IMPLEMENTATION
AND EFFECTIVENESS OF THE ACTIVITY®"S SAFETY AND HEALTH CONTROLS.

SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS
013529 -7



THE AHA LIST SHALL BE REVIEWED PERIODICALLY (AT LEAST MONTHLY) AT THE
CONTRACTOR SUPERVISORY SAFETY MEETING AND UPDATED AS NECESSARY WHEN
PROCEDURES, SCHEDULING, OR HAZARDS CHANGE.

THE ACTIVITY HAZARD ANALYSES SHALL BE DEVELOPED USING THE PROJECT SCHEDULE AS
THE BASIS FOR THE ACTIVITIES PERFORMED. ANY ACTIVITIES LISTED ON THE PROJECT

SCHEDULE SHALL REQUIRE AN AHA. THE AHAS SHALL BE DEVELOPED BY THE CONTRACTOR,
SUPPLIER OR SUBCONTRACTOR AND PROVIDED TO THE PRIME CONTRACTOR FOR SUBMITTAL

TO THE CONTRACTING OFFICER.

F. DISPLAY OF SAFETY INFORMATION

WITHIN 1 CALENDAR DAYS AFTER COMMENCEMENT OF WORK, ERECT A SAFETY BULLETIN
BOARD AT THE JOB SITE. THE SAFETY BULLETIN BOARD SHALL INCLUDE INFORMATION AND
BE MAINTAINED AS REQUIRED BY EM 385-1-1, SECTION O1.A.06. ADDITIONAL ITEMS
REQUIRED TO BE POSTED INCLUDE:

CONFINED SPACE ENTRY PERMIT.
HOT WORK PERMIT.
G. SITE SAFETY REFERENCE MATERIALS

MAINTAIN SAFETY-RELATED REFERENCES APPLICABLE TO THE PROJECT, INCLUDING THOSE
LISTED IN THE ARTICLE "REFERENCES.' MAINTAIN APPLICABLE EQUIPMENT
MANUFACTURER™S MANUALS.

H. EMERGENCY MEDICAL TREATMENT

CONTRACTORS SHALL ARRANGE FOR THEIR OWN EMERGENCY MEDICAL TREATMENT.
GOVERNMENT HAS NO RESPONSIBILITY TO PROVIDE EMERGENCY MEDICAL TREATMENT.

I. REPORTS
I. ACCIDENT REPORTS

FOR RECORDABLE INJURIES AND ILLNESSES, AND PROPERTY DAMAGE ACCIDENTS RESULTING
IN AT LEAST $2,000 IN DAMAGES, THE PRIME CONTRACTOR SHALL CONDUCT AN ACCIDENT
INVESTIGATION TO ESTABLISH THE ROOT CAUSE(S) OF THE ACCIDENT, COMPLETE THE
USACE ACCIDENT REPORT FORM 3394 AND PROVIDE THE REPORT TO THE CONTRACTING
OFFICER WITHIN 5 CALENDAR DAY(S) OF THE ACCIDENT. THE CONTRACTING OFFICER
SHALL PROVIDE COPIES OF ANY REQUIRED OR SPECIAL FORMS.

I1. ACCIDENT NOTIFICATION

NOTIFY THE CONTRACTING OFFICER AS SOON AS PRACTICAL, BUT NOT LATER THAN FOUR
(4) HOURS, AFTER ANY ACCIDENT MEETING THE DEFINITION OF RECORDABLE INJURIES OR
ILLNESSES OR HIGH VISIBILITY ACCIDENTS, PROPERTY DAMAGE EQUAL TO OR GREATER
THAN $2,000, OR ANY WEIGHT HANDLING EQUIPMENT ACCIDENT. INFORMATION SHALL
INCLUDE CONTRACTOR NAME; CONTRACT TITLE; TYPE OF CONTRACT; NAME OF ACTIVITY,
INSTALLATION OR LOCATION WHERE ACCIDENT OCCURRED; DATE AND TIME OF ACCIDENT;
NAMES OF PERSONNEL INJURED; EXTENT OF PROPERTY DAMAGE, IF ANY; EXTENT OF
INJURY, IF KNOWN, AND BRIEF DESCRIPTION OF ACCIDENT (TO INCLUDE TYPE OF
CONSTRUCTION EQUIPMENT USED, PPE USED, ETC.). PRESERVE THE CONDITIONS AND
EVIDENCE ON THE ACCIDENT SITE UNTIL THE GOVERNMENT INVESTIGATION TEAM ARRIVES
ON-SITE AND GOVERNMENT INVESTIGATION IS CONDUCTED.

I11. MONTHLY EXPOSURE REPORTS

MONTHLY EXPOSURE REPORTING TO THE CONTRACTING OFFICER IS REQUIRED TO BE
ATTACHED TO THE MONTHLY BILLING REQUEST. THIS REPORT 1S A COMPILATION OF
EMPLOYEE-HOURS WORKED EACH MONTH FOR ALL SITE WORKERS, BOTH PRIME AND
SUBCONTRACTOR. THE CONTRACTING OFFICER SHALL PROVIDE COPIES OF ANY SPECIAL
FORMS.

IV. CRANE REPORTS
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SUBMIT CRANE INSPECTION REPORTS REQUIRED IN ACCORDANCE WITH USACE EM 385-1-1,
16.D AND AS SPECIFIED HEREIN WITH DAILY REPORTS OF INSPECTIONS.

V. CERTIFICATE OF COMPLIANCE
THE CONTRACTOR SHALL PROVIDE A CERTIFICATE OF COMPLIANCE FOR EACH CRANE

ENTERING AN ACTIVITY UNDER THIS CONTRACT (SEE CONTRACTING OFFICER FOR A BLANK
CERTIFICATE). CERTIFICATE SHALL STATE THAT THE CRANE AND RIGGING GEAR MEET
APPLICABLE OSHA REGULATIONS (WITH THE CONTRACTOR CITING WHICH OSHA REGULATIONS
ARE APPLICABLE, E.G., CRANES USED IN CONSTRUCTION,

DEMOLITION, OR MAINTENANCE SHALL COMPLY WITH 29 CFR 1926 AND USACE EM 385-1-1
SECTION 16. CERTIFY ON THE CERTIFICATE OF COMPLIANCE THAT THE CRANE
OPERATOR(S) IS QUALIFIED AND TRAINED IN THE OPERATION OF THE CRANE TO BE USED.
THE CONTRACTOR SHALL ALSO CERTIFY THAT ALL OF ITS CRANE OPERATORS WORKING ON
THE DOD ACTIVITY HAVE BEEN TRAINED IN THE PROPER USE OF ALL SAFETY DEVICES
(E-G., ANTI-TWO BLOCK DEVICES). THESE CERTIFICATIONS SHALL BE POSTED ON THE
CRANE.

J. HOT WORK

PRIOR TO PERFORMING "HOT WORK"™ (WELDING, CUTTING, ETC.) OR OPERATING OTHER
FLAME-PRODUCING/SPARK PRODUCING DEVICES, A WRITTEN PERMIT SHALL BE REQUESTED
FROM THE CONTRACTOR. CONTRACTORS ARE REQUIRED TO MEET ALL CRITERIA BEFORE A
PERMIT IS ISSUED. THE CONTRACTOR SHALL PROVIDE AT LEAST TWO (2) TWENTY (20)
POUND 4A:20 BC RATED EXTINGUISHERS FOR NORMAL *HOT WORK™. ALL EXTINGUISHERS
SHALL BE CURRENT INSPECTION TAGGED, APPROVED SAFETY PIN AND TAMPER RESISTANT
SEAL. IT IS ALSO MANDATORY TO HAVE A DESIGNATED FIRE WATCH FOR ANY ""HOT WORK®:
DONE AT THIS ACTIVITY. THE FIRE WATCH SHALL BE TRAINED IN ACCORDANCE WITH NFPA
51B AND REMAIN ON-SITE FOR A MINIMUM OF 30 MINUTES AFTER COMPLETION OF THE
TASK OR AS SPECIFIED ON THE HOT WORK PERMIT.

WHEN STARTING WORK IN THE FACILITY, CONTRACTORS SHALL REQUIRE THEIR PERSONNEL
TO FAMILIARIZE THEMSELVES WITH THE LOCATION OF THE NEAREST FIRE ALARM BOXES
AND PLACE IN MEMORY THE EMERGENCY RESPONSE PHONE NUMBER. ANY FIRE, NO MATTER
HOW SMALL, SHALL BE REPORTED TO THE RESPONSIBLE SAFETY OFFICER IMMEDIATELY.

K. PART 2 PRODUCTS
NOT USED.
L. PART 3 EXECUTION
A. CONSTRUCTION AND/OR OTHER WORK

I. HAZARDOUS MATERIAL EXCLUSIONS

NOTWITHSTANDING ANY OTHER HAZARDOUS MATERIAL USED IN THIS CONTRACT,
RADIOCACTIVE MATERIALS OR INSTRUMENTS CAPABLE OF PRODUCING I0ONIZING/NON-
IONIZING RADIATION (WITH THE EXCEPTION OF RADIOACTIVE MATERIAL AND DEVICES
USED IN ACCORDANCE WITH USACE EM 385-1-1 SUCH AS NUCLEAR DENSITY METERS FOR
COMPACTION TESTING AND LABORATORY EQUIPMENT WITH RADIOACTIVE SOURCES) AS WELL
AS MATERIALS WHICH CONTAIN ASBESTOS, MERCURY OR POLYCHLORINATED BIPHENYLS, DI-
ISOCYNATES, LEAD-BASED PAINT ARE PROHIBITED. THE CONTRACTING OFFICER, UPON
WRITTEN REQUEST BY THE CONTRACTOR, SHALL CONSIDER EXCEPTIONS TO THE USE OF ANY
OF THE ABOVE EXCLUDED MATERIALS.

I1. UNFORESEEN HAZARDOUS MATERIAL

THE DESIGN SHALL HAVE IDENTIFIED MATERIALS SUCH AS PCB, LEAD PAINT, AND
FRIABLE AND NON-FRIABLE ASBESTOS. IF ADDITIONAL MATERIAL, NOT INDICATED,
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THAT SHALL BE HAZARDOUS TO HUMAN HEALTH UPON DISTURBANCE DURING CONSTRUCTION
OPERATIONS 1S ENCOUNTERED, STOP THAT PORTION OF WORK AND NOTIFY THE
CONTRACTING OFFICER IMMEDIATELY. WITHIN 60 CALENDAR DAYS THE GOVERNMENT SHALL
DETERMINE IF THE MATERIAL 1S HAZARDOUS. IF MATERIAL IS NOT HAZARDOUS OR POSES
NO DANGER, THE GOVERNMENT SHALL DIRECT THE CONTRACTOR TO PROCEED WITHOUT
CHANGE. IF MATERIAL 1S HAZARDOUS AND HANDLING OF THE MATERIAL IS NECESSARY TO
ACCOMPLISH THE WORK, THE GOVERNMENT SHALL ISSUE A MODIFICATION PURSUANT TO
"FAR 52.243-4, CHANGES™ AND "FAR 52.236-2, DIFFERING SITE CONDITIONS."

B. PRE-OUTAGE COORDINATION MEETING

CONTRACTORS ARE REQUIRED TO APPLY FOR UTILITY OUTAGES AT LEAST 15 DAYS IN
ADVANCE. AS A MINIMUM, THE REQUEST SHALL INCLUDE THE LOCATION OF THE OUTAGE,
UTILITIES BEING AFFECTED, DURATION OF OUTAGE AND ANY NECESSARY SKETCHES.
SPECIAL REQUIREMENTS FOR ELECTRICAL OUTAGE REQUESTS ARE CONTAINED ELSEWHERE IN
THIS SPECIFICATION SECTION. ONCE APPROVED, AND PRIOR TO BEGINNING WORK ON THE
UTILITY SYSTEM REQUIRING SHUT DOWN, THE CONTRACTOR SHALL ATTEND A PRE-OUTAGE
COORDINATION MEETING WITH THE CONTRACTING OFFICER PUBLIC UTILITIES
REPRESENTATIVE TO REVIEW THE SCOPE OF WORK AND THE LOCK-OUT/TAG-OUT PROCEDURES
FOR WORKER PROTECTION. NO WORK SHALL BE PERFORMED ON ENERGIZED ELECTRICAL
CIRCUITS UNLESS PROOF IS PROVIDED THAT NO OTHER MEANS EXIST.

C. FALL HAZARD PROTECTION AND PREVENTION PROGRAM

THE CONTRACTOR SHALL ESTABLISH A FALL PROTECTION AND PREVENTION PROGRAM, FOR
THE PROTECTION OF ALL EMPLOYEES EXPOSED TO FALL HAZARDS. THE PROGRAM SHALL
INCLUDE COMPANY POLICY, IDENTIFY RESPONSIBILITIES, EDUCATION AND TRAINING
REQUIREMENTS, FALL HAZARD IDENTIFICATION, PREVENTION AND CONTROL MEASURES,
INSPECTION, STORAGE, CARE AND MAINTENANCE OF FALL PROTECTION EQUIPMENT AND
RESCUE AND EVACUATION PROCEDURES.

1. TRAINING

THE CONTRACTOR SHALL INSTITUTE A FALL PROTECTION TRAINING PROGRAM. AS PART OF
THE FALL HAZARD PROTECTION AND PREVENTION PROGRAM, THE CONTRACTOR SHALL
PROVIDE TRAINING FOR EACH EMPLOYEE WHO MIGHT BE EXPOSED TO FALL HAZARDS. A
COMPETENT PERSON FOR FALL PROTECTION SHALL PROVIDE THE TRAINING. TRAINING
REQUIREMENTS SHALL BE IN ACCORDANCE WITH USACE EM 385-1-1, SECTION 21.B.

I1. FALL PROTECTION EQUIPMENT AND SYSTEMS

THE CONTRACTOR SHALL ENFORCE USE OF THE FALL PROTECTION EQUIPMENT AND SYSTEMS
DESIGNATED FOR EACH SPECIFIC WORK ACTIVITY IN THE FALL PROTECTION AND
PREVENTION PLAN AND/OR AHA AT ALL TIMES WHEN AN EMPLOYEE 1S EXPOSED TO A FALL
HAZARD. EMPLOYEES SHALL BE PROTECTED FROM FALL HAZARDS AS SPECIFIED IN EM 385-
1-1, SECTION 21. IN ADDITION TO THE REQUIRED FALL PROTECTION SYSTEMS, SAFETY
SKIFF, PERSONAL FLOATATION DEVICES, LIFE RINGS ETC., ARE REQUIRED WHEN WORKING
ABOVE OR NEXT TO WATER IN ACCORDANCE WITH USACE EM 385-1-1, PARAGRAPHS 05.J.
AND O5.K. PERSONAL FALL ARREST SYSTEMS ARE REQUIRED WHEN WORKING FROM AN
ARTICULATING OR EXTENDIBLE BOOM, SWING STAGES, OR SUSPENDED PLATFORM. IN
ADDITION, PERSONAL FALL ARREST SYSTEMS ARE REQUIRED WHEN OPERATING OTHER
EQUIPMENT SUCH AS SCISSOR LIFTS IF THE WORK PLATFORM 1S CAPABLE OF BEING
POSITIONED OUTSIDE THE WHEELBASE. THE NEED FOR TYING-OFF IN SUCH EQUIPMENT IS
TO PREVENT EJECTION OF THE EMPLOYEE FROM THE EQUIPMENT DURING RAISING,
LOWERING, OR TRAVEL. FALL PROTECTION MUST COMPLY WITH 29 CFR 1926.500, SUBPART
M, USACE EM 385-1-1 AND

ANSI A10.32.
1. PERSONAL FALL ARREST EQUIPMENT

PERSONAL FALL ARREST EQUIPMENT, SYSTEMS, SUBSYSTEMS, AND COMPONENTS SHALL MEET
ANSI Z359.1. ONLY A FULL-BODY HARNESS WITH A SHOCK-ABSORBING LANYARD OR SELF-
RETRACTING LANYARD IS AN ACCEPTABLE PERSONAL FALL ARREST BODY SUPPORT DEVICE.
SAFETY AND OCCUPATIONAL HEALTH REQUIREMENTS
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BODY BELTS SHALL ONLY BE USED AS A POSITIONING DEVICE SYSTEM (FOR USES SUCH AS
STEEL REINFORCING ASSEMBLY AND IN ADDITION TO AN APPROVED FALL ARREST SYSTEM).
HARNESSES SHALL HAVE A FALL ARREST ATTACHMENT AFFIXED TO THE BODY SUPPORT
(USUALLY A DORSAL D-RING) AND SPECIFICALLY DESIGNATED FOR ATTACHMENT TO THE
REST OF THE SYSTEM. ONLY LOCKING SNAP HOOKS AND CARABINERS SHALL BE USED.
WEBBING, STRAPS, AND ROPES SHALL BE MADE OF SYNTHETIC FIBER. THE MAXIMUM FREE
FALL DISTANCE WHEN USING FALL ARREST EQUIPMENT SHALL NOT EXCEED 1.8 M (6
FEET). THE TOTAL FALL DISTANCE AND ANY SWINGING OF THE WORKER (PENDULUM-LIKE
MOTION) THAT CAN OCCUR DURING A FALL SHALL ALWAYS BE TAKEN INTO CONSIDERATION
WHEN ATTACHING A PERSON TO A FALL ARREST SYSTEM.

I11. FALL PROTECTION FOR ROOFING WORK

FALL PROTECTION CONTROLS SHALL BE IMPLEMENTED BASED ON THE TYPE OF ROOF BEING
CONSTRUCTED AND WORK BEING PERFORMED. THE ROOF AREA TO BE ACCESSED SHALL BE
EVALUATED FOR ITS STRUCTURAL INTEGRITY INCLUDING WEIGHT-BEARING CAPABILITIES
FOR THE PROJECTED LOADING.

A. LOW SLOPED ROOFS:

FOR WORK WITHIN 1.8 M (6 FEET) OF AN EDGE, ON LOW-SLOPE ROOFS, PERSONNEL SHALL
BE PROTECTED FROM FALLING BY USE OF PERSONAL FALL ARREST SYSTEMS, GUARDRAILS,
OR SAFETY NETS.

FOR WORK GREATER THAN 1.8 M (6 FEET) FROM AN EDGE, WARNING LINES SHALL BE
ERECTED AND INSTALLED IN ACCORDANCE WITH 29 CFR 1926.500 AND USACE EM 385-1-1.

IV. EXISTING ANCHORAGE

EXISTING ANCHORAGES, TO BE USED FOR ATTACHMENT OF PERSONAL FALL ARREST
EQUIPMENT, SHALL BE CERTIFIED (OR RE-CERTIFIED) BY A QUALIFIED PERSON FOR FALL
PROTECTION IN ACCORDANCE WITH ANSI Z359.1. EXITING HORIZONTAL LIFELINE
ANCHORAGES SHALL BE CERTIFIED (OR RE-CERTIFIED) BY A REGISTERED PROFESSIONAL
ENGINEER WITH EXPERIENCE IN DESIGNING HORIZONTAL LIFELINE SYSTEMS.

V. HORIZONTAL LIFELINES

HORIZONTAL LIFELINES SHALL BE DESIGNED, INSTALLED, CERTIFIED AND USED UNDER
THE SUPERVISION OF A QUALIFIED PERSON FOR FALL PROTECTION AS PART OF A
COMPLETE FALL ARREST SYSTEM WHICH MAINTAINS A SAFETY FACTOR OF 2 (

29 CFR 1926.500).
V1. GUARDRAILS AND SAFETY NETS

GUARDRAILS AND SAFETY NETS SHALL BE DESIGNED, INSTALLED AND USED IN ACCORDANCE
WITH EM 385-1-1 AND 29 CFR 1926 SUBPART M.

VII. RESCUE AND EVACUATION PROCEDURES

WHEN PERSONAL FALL ARREST SYSTEMS ARE USED, THE CONTRACTOR MUST ENSURE THAT
THE MISHAP VICTIM CAN SELF-RESCUE OR CAN BE RESCUED PROMPTLY SHALL A FALL
OCCUR. A RESCUE AND EVACUATION PLAN SHALL BE PREPARED BY THE CONTRACTOR AND
INCLUDE A DETAILED DISCUSSION OF THE FOLLOWING: METHODS OF RESCUE; METHODS OF
SELF-RESCUE; EQUIPMENT USED; TRAINING REQUIREMENT; SPECIALIZED TRAINING FOR
THE RESCUERS; PROCEDURES FOR REQUESTING RESCUE AND MEDICAL ASSISTANCE; AND
TRANSPORTATION ROUTES TO A MEDICAL FACILITY. THE RESCUE AND EVACUATION PLAN
SHALL BE INCLUDED IN THE ACTIVITY HAZARD ANALYSIS (AHA) FOR THE PHASE OF WORK,
IN THE FALL PROTECTION AND PREVENTION (FP&P) PLAN, AND THE ACCIDENT PREVENTION
PLAN (APP).

D. SCAFFOLDING
E. EQUIPMENT
I. MATERIAL HANDLING EQUIPMENT
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MATERIAL HANDLING EQUIPMENT SUCH AS FORKLIFTS SHALL NOT BE MODIFIED WITH WORK
PLATFORM ATTACHMENTS FOR SUPPORTING EMPLOYEES UNLESS SPECIFICALLY DELINEATED
IN THE MANUFACTURER®"S PRINTED OPERATING INSTRUCTIONS.

THE USE OF HOOKS ON EQUIPMENT FOR LIFTING OF MATERIAL MUST BE IN ACCORDANCE
WITH MANUFACTURER®S PRINTED INSTRUCTIONS.

OPERATORS OF FORKLIFTS OR POWER INDUSTRIAL TRUCKS SHALL BE LICENSED IN
ACCORDANCE WITH OSHA.

I1. WEIGHT HANDLING EQUIPMENT
CRANES AND DERRICKS SHALL BE EQUIPPED AS SPECIFIED IN EM 385-1-1, SECTION 16.

THE CONTRACTOR SHALL COMPLY WITH THE CRANE MANUFACTURER™S SPECIFICATIONS AND
LIMITATIONS FOR ERECTION AND OPERATION OF CRANES AND HOISTS USED IN SUPPORT OF
THE WORK. ERECTION SHALL BE PERFORMED UNDER THE SUPERVISION OF A DESIGNATED
PERSON (AS DEFINED IN ASME B30.5). ALL TESTING SHALL BE PERFORMED IN
ACCORDANCE WITH THE MANUFACTURER"S RECOMMENDED PROCEDURES.

THE CONTRACTOR SHALL COMPLY WITH ASME B30.5 FOR MOBILE AND LOCOMOTIVE CRANES,
ASME B30.22 FOR ARTICULATING BOOM CRANES, ASME B30.3 FOR CONSTRUCTION TOWER
CRANES, AND ASME B30.8 FOR FLOATING CRANES AND FLOATING DERRICKS.

UNDER NO CIRCUMSTANCE SHALL A CONTRACTOR MAKE A LIFT AT OR ABOVE 90% OF THE
CRANES RATED CAPACITY IN ANY CONFIGURATION.

WHEN OPERATING IN THE VICINITY OF OVERHEAD TRANSMISSION LINES, OPERATORS AND
RIGGERS SHALL BE ALERT TO THIS SPECIAL HAZARD AND SHALL FOLLOW THE
REQUIREMENTS OF USACE EM 385-1-1 SECTION 11 AND ASME B30.5 OR ASME B30.22 AS
APPLICABLE.

CRANE SUSPENDED PERSONNEL WORK PLATFORMS (BASKETS) SHALL NOT BE USED UNLESS
THE CONTRACTOR PROVES THAT USING ANY OTHER ACCESS TO THE

WORK LOCATION WOULD PROVIDE A GREATER HAZARD TO THE WORKERS OR 1S IMPOSSIBLE.
PERSONNEL SHALL NOT BE LIFTED WITH A LINE HOIST OR FRICTION CRANE.

PORTABLE FIRE EXTINGUISHERS SHALL BE INSPECTED, MAINTAINED, AND RECHARGED AS
SPECIFIED IN NFPA 10, STANDARD FOR PORTABLE FIRE EXTINGUISHERS.

ALL EMPLOYEES SHALL BE KEPT CLEAR OF LOADS ABOUT TO BE LIFTED AND OF SUSPENDED
LOADS.

THE CONTRACTOR SHALL USE CRIBBING WHEN PERFORMING LIFTS ON OUTRIGGERS.

THE CRANE HOOK/BLOCK MUST BE POSITIONED DIRECTLY OVER THE LOAD. SIDE LOADING
OF THE CRANE IS PROHIBITED.

A PHYSICAL BARRICADE MUST BE POSITIONED TO PREVENT PERSONNEL FROM ENTERING THE
COUNTERWEIGHT SWING (TAIL SWING) AREA OF THE CRANE.

CERTIFICATION RECORDS WHICH INCLUDE THE DATE OF INSPECTION, SIGNATURE OF THE
PERSON PERFORMING THE INSPECTION, AND THE SERIAL NUMBER OR OTHER IDENTIFIER OF
THE CRANE THAT WAS INSPECTED SHALL ALWAYS BE AVAILABLE FOR REVIEW BY
CONTRACTING OFFICER PERSONNEL.

WRITTEN REPORTS LISTING THE LOAD TEST PROCEDURES USED ALONG WITH ANY REPAIRS
OR ALTERATIONS PERFORMED ON THE CRANE SHALL BE AVAILABLE FOR REVIEW BY
CONTRACTING OFFICER PERSONNEL.

CERTIFY THAT ALL CRANE OPERATORS HAVE BEEN TRAINED IN PROPER USE OF ALL SAFETY
DEVICES (E.G. ANTI-TWO BLOCK DEVICES).

F. EXCAVATIONS
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THE COMPETENT PERSON SHALL PERFORM SOIL CLASSIFICATION IN ACCORDANCE WITH 29
CFR 1926.

I. UTILITY LOCATIONS

PRIOR TO DIGGING, THE APPROPRIATE DIGGING PERMIT MUST BE OBTAINED. ALL
UNDERGROUND UTILITIES IN THE WORK AREA MUST BE POSITIVELY IDENTIFIED BY A
PRIVATE UTILITY LOCATING SERVICE IN ADDITION TO ANY STATION LOCATING SERVICE
AND COORDINATED WITH THE STATION UTILITY DEPARTMENT. ANY MARKINGS MADE DURING
THE UTILITY INVESTIGATION MUST BE MAINTAINED THROUGHOUT THE CONTRACT.

I1. UTILITY LOCATION VERIFICATION

CONTRACTOR SHALL EMPLOY A GROUND PENETRATING RADAR COMPANY TO LOCATE ALL
UTILITIES IN THE AREA OF UNDERGROUND WORK. THE CONTRACTOR MUST PHYSICALLY
VERIFY UNDERGROUND UTILITY LOCATIONS BY HAND DIGGING USING WOOD OR FIBERGLASS
HANDLED TOOLS WHEN ANY ADJACENT CONSTRUCTION WORK IS EXPECTED TO COME WITHIN
THREE FEET OF THE UNDERGROUND SYSTEM. DIGGING WITHIN 0.061 M (2 FEET) OF A
KNOWN UTILITY MUST NOT BE PERFORMED BY MEANS OF MECHANICAL EQUIPMENT; HAND
DIGGING SHALL BE USED. IF CONSTRUCTION IS PARALLEL TO AN EXISTING UTILITY THE
UTILITY SHALL BE EXPOSED BY HAND DIGGING EVERY 30.5 M (100 FEET) IF PARALLEL
WITHIN 1.5 M (5 FEET) OF THE EXCAVATION.

I11. SHORING SYSTEMS

TRENCH AND SHORING SYSTEMS MUST BE IDENTIFIED IN THE ACCEPTED SAFETY PLAN AND
AHA. MANUFACTURE TABULATED DATA AND SPECIFICATIONS OR REGISTERED ENGINEER
TABULATED DATA FOR SHORING OR BENCHING SYSTEMS SHALL BE READILY AVAILABLE ON-
SITE FOR REVIEW. JOB-MADE SHORING OR SHIELDING SHALL HAVE THE REGISTERED
PROFESSIONAL ENGINEER STAMP, SPECIFICATIONS, AND TABULATED

DATA. EXTREME CARE MUST BE USED WHEN EXCAVATING NEAR DIRECT BURIAL ELECTRIC
UNDERGROUND CABLES.

IV. TRENCHING MACHINERY

TRENCHING MACHINES WITH DIGGING CHAIN DRIVES SHALL BE OPERATED ONLY WHEN THE
SPOTTERS/LABORERS ARE IN PLAIN VIEW OF THE OPERATOR. OPERATOR AND
SPOTTERS/LABORERS SHALL BE PROVIDED TRAINING ON THE HAZARDS OF THE DIGGING
CHAIN DRIVES WITH EMPHASIS ON THE DISTANCE THAT NEEDS TO BE MAINTAINED WHEN
THE DIGGING CHAIN IS OPERATING. DOCUMENTATION OF THE TRAINING SHALL BE KEPT ON
FILE AT THE PROJECT SITE.

G. UTILITIES WITHIN CONCRETE SLABS

UTILITIES LOCATED WITHIN CONCRETE SLABS ARE EXTREMELY DIFFICULT TO IDENTIFY
DUE TO THE REINFORCING STEEL USED IN THE CONSTRUCTION OF THESE STRUCTURES.
WHENEVER CONTRACT WORK INVOLVES CONCRETE CHIPPING, SAW CUTTING, DRILLING OR
CORE DRILLING, THE EXISTING UTILITY LOCATION MUST BE COORDINATED WITH COR IN
ADDITION TO A PRIVATE LOCATING SERVICE. OUTAGES TO ISOLATE UTILITY SYSTEMS
SHALL BE USED IN CIRCUMSTANCES WHERE UTILITIES ARE UNABLE TO BE POSITIVELY
IDENTIFIED. THE USE OF HISTORICAL DRAWINGS DOES NOT ALLEVIATE THE CONTRACTOR
FROM MEETING THIS REQUIREMENT. CONTRACTOR SHALL USE SUBSURFACE SCANNER TO
LOCATE UTILITIES.

H. ELECTRICAL
1. CONDUCT OF ELECTRICAL WORK

UNDERGROUND ELECTRICAL SPACES MUST BE CERTIFIED SAFE FOR ENTRY BEFORE ENTERING
TO CONDUCT WORK. CABLES THAT SHALL BE CUT MUST BE POSITIVELY IDENTIFIED AND
DE-ENERGIZED PRIOR TO PERFORMING EACH CUT. POSITIVE CABLE IDENTIFICATION MUST
BE MADE PRIOR TO SUBMITTING ANY OUTAGE REQUEST FOR ELECTRICAL SYSTEMS.
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ARRANGEMENTS SHALL BE COORDINATED WITH THE CONTRACTING OFFICER AND STATION
UTILITIES FOR IDENTIFICATION. THE CONTRACTING OFFICER SHALL NOT ACCEPT AN
OUTAGE REQUEST UNTIL THE CONTRACTOR SATISFACTORILY DOCUMENTS THAT THE CIRCUITS
HAVE BEEN CLEARLY IDENTIFIED. PERFORM ALL HIGH VOLTAGE CABLE CUTTING REMOTELY
USING HYDRAULIC CUTTING TOOL. WHEN RACKING IN OR LIVE SWITCHING OF CIRCUIT
BREAKERS, NO ADDITIONAL PERSON OTHER THAN THE SWITCH OPERATOR SHALL BE ALLOWED
IN THE SPACE DURING THE ACTUAL OPERATION. PLAN SO THAT WORK NEAR ENERGIZED
PARTS IS MINIMIZED TO THE FULLEST EXTENT POSSIBLE. USE OF ELECTRICAL OUTAGES
CLEAR OF ANY ENERGIZED ELECTRICAL SOURCES 1S THE PREFERRED METHOD. WHEN
WORKING IN ENERGIZED SUBSTATIONS, ONLY QUALIFIED ELECTRICAL WORKERS SHALL BE
PERMITTED TO ENTER. WHEN WORK REQUIRES CONTRACTOR TO WORK NEAR ENERGIZED
CIRCUITS AS DEFINED BY THE NFPA 70, HIGH VOLTAGE PERSONNEL MUST USE PERSONAL
PROTECTIVE EQUIPMENT THAT INCLUDES, AS A MINIMUM, ELECTRICAL HARD HAT, SAFETY
SHOES, INSULATING GLOVES WITH LEATHER PROTECTIVE SLEEVES, FIRE RETARDING
SHIRTS, COVERALLS, FACE SHIELDS, AND SAFETY GLASSES. IN ADDITION, PROVIDE
ELECTRICAL ARC FLASH PROTECTION FOR PERSONNEL AS REQUIRED BY NFPA 70OE.
INSULATING BLANKETS, HEARING PROTECTION, AND SWITCHING SUITS SHALL ALSO BE
REQUIRED, DEPENDING ON THE SPECIFIC JOB AND AS DELINEATED IN THE CONTRACTOR®"S
AHA.

I11. PORTABLE EXTENSION CORDS

PORTABLE EXTENSION CORDS SHALL BE SIZED IN ACCORDANCE WITH MANUFACTURER
RATINGS FOR THE TOOL TO BE POWERED AND PROTECTED FROM DAMAGE. ALL DAMAGED
EXTENSION CORDS SHALL BE IMMEDIATELY REMOVED FROM SERVICE. PORTABLE EXTENSION
CORDS SHALL MEET THE REQUIREMENTS OF NFPA 70.

I. WORK IN CONFINED SPACES

THE CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS IN SECTION 34 OF USACE EM
385-1-1, OSHA 29 CFR 1910.146 AND OSHA 29 CFR 1926.21(B)(6). ANY

POTENTIAL FOR A HAZARD IN THE CONFINED SPACE REQUIRES A PERMIT SYSTEM TO BE
USED.

- - - END OF SECTION - - -

*THIS PAGE LEFT BLANK INTENTIONALLY*
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SECTION 01 57 19
TEMPORARY ENVIRONMENTAL CONTROLS

PART 1 - GENERAL

1.1 DESCRIPTION
A. This section specifies the control of environmental pollution and damage

that the Contractor must consider for air, water, and land resources. It

includes management of visual aesthetics, noise, solid waste, radiant

energy, and radioactive materials, as well as other pollutants and

resources encountered or generated by the Contractor. The Contractor is

obligated to consider specified control measures with the costs included

within the various contract items of work.

Environmental pollution and damage is defined as the presence of

chemical, physical, or biological elements or agents which:

1.
2.
3.
4.

Adversely effect human health or welfare,

Unfavorably alter ecological balances of importance to human life,
Effect other species of importance to humankind, or;

Degrade the utility of the environment for aesthetic, cultural, and
historical purposes.

Definitions of Pollutants:

1.

Chemical Waste: Petroleum products, bituminous materials, salts,
acids, alkalis, herbicides, pesticides, organic chemicals, and
inorganic wastes.

Debris: Combustible and noncombustible wastes, such as leaves, tree
trimmings, ashes, and waste materials resulting from construction or
maintenance and repair work.

Sediment: Soil and other debris that has been eroded and transported
by runoff water.

Solid Waste: Rubbish, debris, garbage, and other discarded solid
materials resulting from industrial, commercial, and agricultural
operations and from community activities.

Surface Discharge: The term "Surface Discharge'™ implies that the
water is discharged with possible sheeting action and subsequent soil
erosion shall occur. Waters that are surface discharged shall
terminate in drainage ditches, storm sewers, creeks, and/or "water of
the United States™ and would require a permit to discharge water from
the governing agency.

Rubbish: Combustible and noncombustible wastes such as paper, boxes,
glass and crockery, metal and lumber scrap, tin cans, and bones.
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7. Sanitary Wastes:

a.
b.

Sewage: Domestic sanitary sewage and human and animal waste.
Garbage: Refuse and scraps resulting from preparation, cooking,
dispensing, and consumption of food.

1.2 QUALITY CONTROL
A. Establish and maintain quality control for the environmental protection

of all

items set forth herein.

B. Record on daily reports any problems in complying with laws,

regulations, and ordinances. Note any corrective action taken.
1.3 REFERENCES
A. The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.
B. U.S. National Archives and Records Administration (NARA):
33CFR 328. .. ... ... Definitions
1.4 SUBMITTALS
A. In accordance with Section, 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish the following:
1. Environmental Protection Plan: After the contract is awarded and
prior to the commencement of the work, the Contractor shall meet with
the COR to discuss the proposed Environmental Protection Plan and to

develop mutual understanding relative to details of environmental
protection. Not more than 20 days after the meeting, the Contractor
shall prepare and submit to the COR and the Contracting Officer for

approval, a written and/or graphic Environmental Protection Plan
including, but not limited to, the following:

a.

e.

Name(s) of person(s) within the Contractor®s organization who is
(are) responsible for ensuring adherence to the Environmental
Protection Plan.

Name(s) and qualifications of person(s) responsible for
manifesting hazardous waste to be removed from the site.

Name(s) and qualifications of person(s) responsible for training
the Contractor®s environmental protection personnel.

Description of the Contractor®s environmental protection personnel
training program.

A list of Federal, State, and local laws, regulations, and permits
concerning environmental protection, pollution control, noise
control and abatement that are applicable to the Contractor®s
proposed operations and the requirements imposed by those laws,
regulations, and permits.
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Methods for protection of features to be preserved within
authorized work areas including trees, shrubs, vines, grasses,
ground cover, landscape features, air and water quality, fish and
wildlife, soil, historical, and archeological and cultural
resources.

Procedures to provide the environmental protection that comply
with the applicable laws and regulations. Describe the procedures
to correct pollution of the environment due to accident, natural
causes, or failure to follow the procedures as described in the
Environmental Protection Plan.

Permits, licenses, and the location of the solid waste disposal
area.

Drawings showing locations of any proposed temporary excavations
or embankments for haul roads, material storage areas, structures,
sanitary facilities, and stockpiles of excess or spoil materials.
Include as part of an Erosion Control Plan approved by the
District Office of the U.S. Soil Conservation Service and the
Department of Veterans Affairs.

Environmental Monitoring Plans for the job site including land,
water, air, and noise.

Work Area Plan showing the proposed activity in each portion of
the area and identifying the areas of limited use or nonuse. Plan
shall include measures for marking the limits of use areas. This
plan shall be incorporated within the Erosion Control Plan.

B. Approval of the Contractor®s Environmental Protection Plan shall not

relieve the Contractor of responsibility for adequate and continued
control of pollutants and other environmental protection measures.

1.5 PROTECTION OF ENVIRONMENTAL RESOURCES
A. Protect environmental resources within the project boundaries and those

affected outside the limits of permanent work during the entire period

of this contract. Confine activities to areas defined by the
specifications and drawings.

Protection of Land Resources: Prior to construction, identify all land

resources to be preserved within the work area. Do not remove, cut,
deface, injure, or destroy land resources including trees, shrubs,

vines, grasses, top soil, and land forms without permission from the

COR. Do not fasten or attach ropes, cables, or guys to trees for

anchorage unless specifically authorized, or where special emergency use

is permitted.
1. Work Area Limits: Prior to any construction, mark the areas that
require work to be performed under this contract. Mark or fence
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isolated areas within the general work area that shall be saved and

protected. Protect monuments, works of art, and markers before

construction operations begin. Convey to all personnel the purpose of
marking and protecting all necessary objects.

Protection of Landscape: Protect trees, shrubs, vines, grasses, land

forms, and other landscape features shown on the drawings to be

preserved by marking, fencing, or using any other approved
techniques.

a. Box and protect from damage existing trees and shrubs to remain on
the construction site.

b. Immediately repair all damage to existing trees and shrubs by
trimming, cleaning, and painting with antiseptic tree paint.

c. Do not store building materials or perform construction activities
closer to existing trees or shrubs than the farthest extension of
their limbs.

Reduction of Exposure of Unprotected Erodible Soils: Plan and conduct

earthwork to minimize the duration of exposure of unprotected soils.

Clear areas in reasonably sized increments only as needed to use.

Form earthwork to final grade as shown. Immediately protect side

slopes and back slopes upon completion of rough grading.

Temporary Protection of Disturbed Areas: Construct diversion ditches,

benches, and berms to retard and divert runoff from the construction

site to protected drainage areas approved under paragraph 208 of the

Clean Water Act.

a. Sediment Basins: Trap sediment from construction areas in
temporary or permanent sediment basins that accommodate the runoff
of a local storm. After each storm, pump the basins dry and remove
the accumulated sediment. Control overflow/drainage with paved
weilrs or by vertical overflow pipes, draining from the surface.

b. Reuse or conserve the collected topsoil sediment as directed by
the COR. Topsoil use and requirements are specified in Section 31
20 00, EARTH MOVING.

c. Institute effluent quality monitoring programs as required by
Federal, State, and local environmental agencies.

Erosion and Sedimentation Control Devices: The erosion and sediment

controls selected and maintained by the Contractor shall be such that

water quality standards are not violated as a result of the

Contractor™s activities. Construct or install all temporary and

permanent erosion and sedimentation control features on the

Environmental Protection Plan. Maintain temporary erosion and

sediment control measures such as berms, dikes, drains, sedimentation
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C.

basins, grassing, and mulching, until permanent drainage and erosion
control facilities are completed and operative.

6. Manage borrow areas on Government property to minimize erosion and to
prevent sediment from entering nearby water courses or lakes.

7. Manage and control spoil areas on Government property to limit spoil
to areas on the Environmental Protection Plan and prevent erosion of
soil or sediment from entering nearby water courses or lakes.

8. Protect adjacent areas from despoilment by temporary excavations and
embankments.

9. Handle and dispose of solid wastes in such a manner that shall
prevent contamination of the environment. Place solid wastes
(excluding clearing debris) in containers that are emptied on a
regular schedule. Transport all solid waste off Government property
and dispose of waste in compliance with Federal, State, and local
requirements.

10. Store chemical waste away from the work areas in corrosion resistant
containers and dispose of waste in accordance with Federal, State,
and local regulations.

11. Handle discarded materials other than those included in the solid
waste category as directed by the COR.

Protection of Water Resources: Keep construction activities under

surveillance, management, and control to avoid pollution of surface and

ground waters and sewer systems. Implement management techniques to
control water pollution by the listed construction activities that are
included in this contract.

1. Washing and Curing Water: Do not allow wastewater directly derived
from construction activities to enter water areas. Collect and place
wastewater in retention ponds allowing the suspended material to
settle, the pollutants to separate, or the water to evaporate.

2. Control movement of materials and equipment at stream crossings
during construction to prevent violation of water pollution control
standards of the Federal, State, or local government.

3. Monitor water areas affected by construction.

Protection of Fish and Wildlife Resources: Keep construction activities

under surveillance, management, and control to minimize interference

with, disturbance of, or damage to fish and wildlife. Prior to beginning
construction operations, list species that require specific attention
along with measures for their protection.

Protection of Air Resources: Keep construction activities under

surveillance, management, and control to minimize pollution of air

resources. Burning is not permitted on the job site. Keep activities,
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equipment, processes, and work operated or performed, in strict

accordance with the State of Michigan and Federal emission and

performance laws and standards. Maintain ambient air quality standards
set by the Environmental Protection Agency, for those construction
operations and activities specified.

1. Particulates: Control dust particles, aerosols, and gaseous by-
products from all construction activities, processing, and
preparation of materials (such as from asphaltic batch plants) at all
times, including weekends, holidays, and hours when work is not in
progress.

2. Particulates Control: Maintain all excavations, stockpiles, haul
roads, permanent and temporary access roads, plant sites, spoil
areas, borrow areas, and all other work areas within or outside the
project boundaries free from particulates which would cause a hazard
or a nuisance. Sprinklering, chemical treatment of an approved type,
light bituminous treatment, baghouse, scrubbers, electrostatic
precipitators, or other methods are permitted to control particulates
in the work area.

3. Hydrocarbons and Carbon Monoxide: Control monoxide emissions from
equipment to Federal and State allowable limits.

4_ Odors: Control odors of construction activities and prevent obnoxious
odors from occurring.

Reduction of Noise: Minimize noise using every action possible. Perform

noise-producing work in less sensitive hours of the day or week as

directed by the COR. Maintain noise-produced work at or below the
decibel levels and within the time periods specified.

1. Perform construction activities involving repetitive, high-level
impact noise only between 5:00 p.m. and 11:00p.m unless otherwise
permitted by local ordinance or the COR. Repetitive impact noise on
the property shall not exceed the following dB limitations:

Time Duration of Impact Noise Sound Level in dB
More than 12 minutes in any hour 70
Less than 30 seconds of any hour 85
Less than three minutes of any hour 80
Less than 12 minutes of any hour 75

2. Provide sound-deadening devices on equipment and take noise abatement
measures that are necessary to comply with the requirements of this
contract, consisting of, but not limited to, the following:

a. Maintain maximum permissible construction equipment noise levels
at 15 m (50 feet) (dBA):
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EARTHMOVING MATERIALS HANDLING

FRONT LOADERS 75 CONCRETE MIXERS 75
BACKHOES 75 CONCRETE PUMPS 75
DOZERS 75 CRANES 75
TRACTORS 75 DERRICKS IMPACT 75
SCAPERS 80 PILE DRIVERS 95
GRADERS 75 JACK HAMMERS 75
TRUCKS 75 ROCK DRILLS 80
PAVERS, 80 PNEUMATIC TOOLS 80
STATIONARY
PUMPS 75 BLASTING 80
GENERATORS 75 SAWS 75
COMPRESSORS 75 VIBRATORS 75

b. Use shields or other physical barriers to restrict noise
transmission.

c. Provide soundproof housings or enclosures for noise-producing
machinery.

d. Use efficient silencers on equipment air intakes.

e. Use efficient intake and exhaust mufflers on internal combustion
engines that are maintained so equipment performs below noise
levels specified.

f. Line hoppers and storage bins with sound deadening material.

g- Conduct truck loading, unloading, and hauling operations so that
noise is kept to a minimum.

3. Measure sound level for noise exposure due to the construction at
least once every five successive working days while work is being
performed above 70 dB(A) noise level. Measure noise exposure at the
property line or 15 m (50 feet) from the noise source, whichever is
greater. Measure the sound levels on the A weighing network of a
General Purpose sound level meter at slow response. To minimize the
effect of reflective sound waves at buildings, take measurements at
900 to 1800 mm (three to six feet) in front of any building face.
Submit the recorded information to the COR noting any problems and
the alternatives for mitigating actions.

G. Restoration of Damaged Property: If any direct or indirect damage is
done to public or private property resulting from any act, omission,
neglect, or misconduct, the Contractor shall restore the damaged
property to a condition equal to that existing before the damage at no
additional cost to the Government. Repair, rebuild, or restore property
as directed or make good such damage in an acceptable manner.
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H. Final Clean-up: On completion of project and after removal of all
debris, rubbish, and temporary construction, Contractor shall leave the
construction area in a clean condition satisfactory to the COR. Cleaning
shall include off the station disposal of all items and materials not
required to be salvaged, as well as all debris and rubbish resulting
from demolition and new work operations.

---END- - -
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT

PART 1 — GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition waste.

B. Waste disposal in landfills shall be minimized to the greatest extent

possible. OFf the inevitable waste that is generated, as much of the

waste material as economically feasible shall be salvaged, recycled or

reused.

C. Contractor shall use all reasonable means to divert construction and

demolition waste from landfills and incinerators, and facilitate their

salvage and recycle not limited to the following:

1. Waste Management Plan development and implementation.

2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reuse or resale.

5. Recycling of materials that cannot be reused or sold.

D. At a minimum the following waste categories shall be diverted from

landfills:

1. Soil.

2. Inerts (eg, concrete, masonry and asphalt).

3. Clean dimensional wood and palette wood.

4. Green waste (biodegradable landscaping materials).

5. Engineered wood products (plywood, particle board and I-joists,
etc).

6. Metal products (eg, steel, wire, beverage containers, copper, etc).

7. Cardboard, paper and packaging.

8. Bitumen roofing materials.

9. Plastics (eg, ABS, PVC).

10. Carpet and/or pad.

11. Gypsum board.

12. Insulation.

13. Paint.

14. Fluorescent lamps.

1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION.
B. Section 01 00 00, GENERAL REQUIREMENTS.
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1.3 QUALITY ASSURANCE

A. Contractor shall practice efficient waste management when sizing,
cutting and installing building products. Processes shall be employed
to ensure the generation of as little waste as possible. Construction
/Demolition waste includes products of the following:

1. Excess or unusable construction materials.
2. Packaging used for construction products.
3. Poor planning and/or layout.

4_ Construction error.

5. Over ordering.

6. Weather damage.

7. Contamination.

8. Mishandling.

9. Breakage.

B. Establish and maintain the management of non-hazardous building
construction and demolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that shall be generated
by demolition and construction.

C. Contractor shall develop and implement procedures to recycle
construction and demolition waste to a minimum of 50 percent.

D. Contractor shall be responsible for implementation of any special
programs involving rebates or similar incentives related to recycling.
Any revenues or savings obtained from salvage or recycling shall accrue
to the contractor.

E. Contractor shall provide all demolition, removal and legal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and disposal shall be permitted for the intended use to the
extent required by local, state, federal regulations. The Whole
Building Design Guide website http://www.wbdg.org/tools/cwm.php

provides a Construction Waste Management Database that contains
information on companies that haul, collect, and process recyclable
debris from construction projects.

F. Contractor shall assign a specific area to facilitate separation of
materials for reuse, salvage, recycling, and return. Such areas shall
be kept neat and clean and clearly marked in order to avoid

contamination or mixing of materials.
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G.

H.

Contractor shall provide on-site instructions and supervision of
separation, handling, salvaging, recycling, and reuse and return
methods to be used by all parties during waste generating stages.
Record on daily reports any problems in complying with laws,

regulations and ordinances with corrective action taken.

1.4 TERMINOLOGY

A.

Class 111 Landfill: A landfill that accepts non-hazardous resources
such as household, commercial and industrial waste resulting from
construction, remodeling, repair and demolition operations.

Clean: Untreated and unpainted; uncontaminated with adhesives, oils,
solvents, mastics and like products.

Construction and Demolition Waste: Includes all non-hazardous resources
resulting from construction, remodeling, alterations, and repair and or
demolition operations.

Dismantle: The process of parting out a building in such a way as to
preserve the usefulness of its materials and components.

Disposal: Acceptance of solid wastes at a legally operating facility
for the purpose of land filling (includes Class 111 landfills and inert
fills).

Inert Backfill Site: A location, other than inert fill or other
disposal facility, to which inert materials are taken for the purpose
of filling an excavation, shoring or other soil engineering operation.
Inert Fill: A facility that can legally accept inert waste, such as
asphalt and concrete exclusively for the purpose of disposal.

Inert Solids/Inert Waste: Non-liquid solid resources including, but not
limited to, soil and concrete that does not contain hazardous waste or
soluble pollutants at concentrations In excess of water-quality
objectives established by a regional water board, and does not contain
significant quantities of decomposable solid resources.

Mixed Debris: Loads that include commingled recyclable and non-
recyclable materials generated at the construction site.

Mixed Debris Recycling Facility: A solid resource processing facility
that accepts loads of mixed construction and demolition debris for the
purpose of recovering re-usable and recyclable materials and disposing
non-recyclable materials.

Permitted Waste Hauler: A company that holds a valid permit to collect
and transport solid wastes from individuals or businesses for the
purpose of recycling or disposal.
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L. Recycling: The process of sorting, cleansing, treating, and
reconstituting materials for the purpose of using the altered form in
the manufacture of a new product. Recycling does not include burning,
incinerating or thermally destroying solid waste.

1. On-site Recycling — Materials that are sorted and processed on site
for use in an altered state in the work, i.e. concrete crushed for
use as a sub-base in paving.

2. Off-site Recycling — Materials hauled to a location and used in an
altered form in the manufacture of new products.

M. Recycling Facility: An operation that can legally accept materials for
the purpose of processing the materials into an altered form for the
manufacture of new products. Depending on the types of materials
accepted and operating procedures, a recycling facility shall or shall
not be required to have a solid waste facilities permit or be regulated
by the local enforcement agency.

N. Reuse: Materials that are recovered for use in the same form, on-site
or off-site.

0. Return: To give back reusable items or unused products to vendors for
credit.

P. Salvage: To remove waste materials from the site for resale or re-use
by a third party.

Q. Source-Separated Materials: Materials that are sorted by type at the
site for the purpose of reuse and recycling.

R. Solid Waste: Materials that have been designated as non-recyclable and
are discarded for the purposes of disposal.

S. Transfer Station: A facility that can legally accept solid waste for
the purpose of temporarily storing the materials for re-loading onto
other trucks and transporting them to a landfill for disposal, or
recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and
SAMPLES, furnish the following:

B. Prepare and submit to the Contracting Officers Representative (COR) a
written demolition debris management plan. The plan shall include, but
not be limited to, the following information:

1. Procedures to be used for debris management.

2. Techniques to be used to minimize waste generation.

3. Analysis of the estimated job site waste to be generated:

CONSTRUCTION WASTE MANAGEMENT
01 74 19 - 4



a. List of each material and quantity to be salvaged, reused, and
recycled.

b. List of each material and quantity proposed to be taken to a
landfill.

4. Detailed description of the Means/Methods to be used for material

handling.

a. On site: Material separation, storage, protection where
applicable.

b. OFf site: Transportation means and destination. Include list of
materials.
1) Description of materials to be site-separated and self-hauled

to designated facilities.
2) Description of mixed materials to be collected by designated
waste haulers and removed from the site.

c. The names and locations of mixed debris reuse and recycling
facilities or sites.

d. The names and locations of trash disposal landfill facilities or
sites.

e. Documentation that the facilities or sites are approved to
receive the materials.

C. Designated Manager responsible for instructing personnel, supervising,
documenting and administer over meetings relevant to the Waste
Management Plan.

D. Monthly summary of construction and demolition debris diversion and
disposal, quantifying all materials generated at the work site and
disposed of or diverted from disposal through recycling.

1.6 APPLICABLE PUBLICATIONS

A Publications listed below form a part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirements conflict, the most
stringent requirements shall be met.

B. U.S. Green Building Council (USGBC):

LEED Green Building Rating System for New Construction

1.7 RECORDS
Maintain records to document the quantity of waste generated; the
quantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Records shall
be kept in accordance with the LEED Reference Guide and LEED Template.
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PART 2 - PRODUCTS
2.1 MATERIALS

A

B.
C.

List of each material and quantity to be salvaged, recycled, and or
reused.

List of each material and quantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dates removed, weight

tickets, tipping fees, manifests, invoices, net total costs or savings.

PART 3 - EXECUTION
3.1 COLLECTION

A.

B.

C.

Provide all necessary containers, bins and storage areas to facilitate
effective waste management.

Clearly identify containers, bins and storage areas so that recyclable
materials are separated from trash and can be transported to respective
recycling facility for processing.

Hazardous wastes shall be separated, stored, disposed of according to
local, state, federal regulations.

3.2 DISPOSAL

A

Contractor shall be responsible for transporting and disposing of
materials that cannot be delivered to a source-separated or mixed
materials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federal
regulations.

Construction or demolition materials with no practical reuse or that
cannot be salvaged or recycled shall be disposed of at a landfill or
incinerator.

3.3 REPORT

A.

C.

With each application for progress payment, submit a summary of
construction and demolition debris diversion and disposal including
beginning and ending dates of period covered.

Quantify all materials diverted from landfill disposal through salvage
or recycling during the period with the receiving parties, dates
removed, weight tickets, manifests, invoices.

Quantify all materials disposed of during the period with the receiving
parties, dates removed, weight tickets, tipping fees, manifests, and
invoices.

- - -END-=- - -
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SECTION 02 21 00
SITE SURVEYS

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies the gathering of research documents, performance
of a property and topographic survey and preparation of a site survey

map -

1.2 DEFINITIONS

A

B.

Professional Land Surveyor: One who possesses a valid state license as
a "Professional Land Surveyor™ from the state in which they practice.
Professional Civil Engineer: One who possesses a valid state license as
a "Professional Civil Engineer”™ from the state in which they practice.
For this section, the term "surveyor™ shall also include Professional
Civil Engineers authorized to practice Land Surveying under the laws of
the state in which they practice.

PART 2 - EXECUTION

A

The surveyor shall research available public records for all mapping,
monumentation, plats, governmental surveys etc. that shall pertain to
the subject property. Research all applicable public utilities for
substructure data such as sewers, storm drains, water lines, electrical
conduits etc.

The survey shall be performed on the ground in accordance with the
current "Accuracy Standards for Land Title Surveys" as adopted, from
time to time, by the American Congress on Surveying and Mapping, the
National Society of Professional Surveyors, and the American Land Title
Association.

The surveyor, when applicable, shall consult with the Contracting
Officer to determine scale of plat or map and size of drawings.

The surveyor shall furnish two sets of prints of the plat or map of
survey and the electronic CADD file for 3D software. The sheets shall
be numbered, the total number of sheets indicated and the match lines
shall be shown on each sheet.

On the plat or map, the survey boundary shall be drawn to a scale not
larger than 1 inch = 30 feet (25 mm = 9 m), with the scale clearly
indicated. A graphic scale, shown in feet or meters or both, shall be
included. A north arrow shall be shown and when practicable, the plat
or map of survey shall be oriented so that north is at the top of the
drawing. Symbols or abbreviations used shall be identified on the face
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of the plat or map by use of a legend or other means. Supplementary or

exaggerated diagrams shall be presented accurately on the plat or map

where dimensional data is too small to be shown clearly at full scale.

The plat or map shall be 30 by 42 inches.

The survey shall contain the following applicable information:

1.

The name, address, telephone number, and signature of the
Professional Land Surveyor who made the survey, his or her official
seal and registration number, the date the survey was completed and
the dates of all revisions.

The survey drawing(s) submitted shall bear the following
certification adjacent to the Engineer”"s official seal:

"1 hereby certify that all information indicated on this drawing was
obtained or verified by actual measurements in the field and that
every effort has been made to furnish complete and accurate
information."

Vicinity map showing the property surveyed in reference to nearby
highways or major street intersections.

Flood zone designation (with proper annotation based on Federal
Flood Insurance Rate Maps or the state or local equivalent, by
scaled map location and graphic plotting only).

Land area as defined by the boundaries of the legal description of
the surveyed premises, including legal description of the land.

All data necessary to indicate the mathematical dimensions and
relationships of the boundary represented by bearings and distances,
and the length and radius of each curve, together with elements
necessary to mathematically define each curve. The point of
beginning of the surveyor®s description and the basis of bearings
shall also be shown.

When record bearings or angles or distances differ from measured
bearings, angles or distances, both record and measured bearings,
angles, and distances shall be clearly indicated. If the record
description fails to form a mathematically closed figure, the
surveyor shall so indicate.

Measured and record distances from corners of parcels surveyed to
the nearest right-of-way lines of streets in urban or suburban
areas, together with recovered lot corners and evidence of lot
corners, shall be noted. The distances to the nearest intersecting
street shall be indicated and verified. Names and widths of streets
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and highways abutting the property surveyed and widths of rights of
way shall be given. Observable evidence of access (or lack thereof)
to such abutting streets or highways shall be indicated. Observable
evidence of private roads shall be so indicated. Streets abutting
the premises, which have been described in Record Documents, but not
physically opened, shall be shown and so noted.

9. The identifying titles of all recorded plats, filed maps, right of
way maps, or similar documents which the survey represents, wholly
or in part, with their appropriate recording data. The survey shall
indicate platted setback or building restriction lines which have
been recorded in subdivision plats or which appear in a Record
Document which has been delivered to the surveyor. Contiguity,
gores, and overlaps along the exterior boundaries of the survey
premises, where ascertainable from field evidence or Record
Documents, or interior to those exterior boundaries, shall be
clearly indicated or noted. Where only a part of a recorded lot or
parcel is included in the survey, the balance of the lot or parcel
shall be indicated.

10. All evidence of found monuments shall be shown and noted. All
evidence of monuments found beyond the surveyed premises on which
establishment of the corners of the survey premises are dependent,
and their application related to the survey shall be indicated.

11. The character of any and all evidence of possession shall be
stated and the location of such evidence carefully given in relation
to both the measured boundary lines and those established by the
record. An absence of notation on the survey shall be presumptive of
no observable evidence of possession.

12. The location of all buildings upon the plot or parcel shall be
shown and their locations defined by measurements perpendicular to
the boundaries. If there are no buildings, so state. Proper street
numbers shall be shown where available.

13. All easements evidenced by a Record Document which have been
delivered to the surveyor shall be shown, both those burdening and
those benefiting the property surveyed, indicating recording
information. If such an easement cannot be located, a note to this
affect shall be included. Observable evidence of easements and/or
servitudes of all kinds, such as those created by roads, rights-of-
ways, water courses, drains, telephone, telegraph, or electric
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lines, water, sewer, oil or gas pipelines on or across the surveyed
property and on adjoining properties if they appear to affect the
surveyed property, shall be located and noted. Surface indications,
if any, or of underground easements and/or servitudes shall also be
shown.

14. The character and location of all walls, buildings, fences, and
other visible improvements within five feet of each side of the
boundary lines shall be noted. Without expressing a legal opinion,
physical evidence of all encroaching structural appurtenances and
projections, such as fire escapes, bay windows, windows and doors
that open out, flue pipes, stoops, eaves, cornices, areaways,
stoops, trip, etc., by or on adjoining property or on abutting
streets, on any easement or over setback lines shown by Record
Documents shall be indicated with the extent of such encroachment or
projection.

15. Driveways and alleys on or crossing the property must be shown.
Where there is evidence of use by other than the occupants of the
property, the surveyor must so indicate on the plat or map. Where
driveways or alleys on adjoining properties encroach, in whole or in
part, on the property being surveyed, the surveyor must so indicate
on the plat or map with appropriate measurements.

16. Location, alignment and dimensions of all roads, curbs, walks,
parking and paved areas abutting the subject land. Indicate road
centerlines with true bearings and lengths by 50 foot stationing.
Describe curves by designating the points of curvature and tangency
by station. Include all curve data as well a location of radius and
vertex points. Elevations on 50 foot (15 m) centers on centerline of
roads, edges of roads and top and bottom of curbs.

17. As accurately as the evidence permits, the location of cemeteries
and burial grounds disclosed in the process of researching title to
the premises or observed iIn the process of performing the field work
for the survey, shall be shown.

18. Ponds, lakes, springs, or rivers bordering on or running through
the premises being surveyed shall be shown. When a property surveyed
contains a natural water boundary, the surveyor shall measure the
location of the boundary according to appropriate surveying methods
and note on the plat or map the date of the measurement and the
caveat that the boundary is subject to change due to natural causes
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and that it shall or shall not represent the actual location of the
limit of title. When the surveyor is aware of changes in such
boundaries, the extent of those changes shall be identified.

19. Contours at a minimum interval of 1 foot (305 mm). Base vertical
control on the permanent (not assumed) National Geodetic Survey
(NGS) or VA Medical Center Bench Mark. Note location, description
and datum. Surveyor to establish three benchmarks on the property
that are based on the NGS. Horizontal and vertical control to be
provided on each control point.

20. Identify and show if possible, setback, height, and floor space
area restrictions of record or disclosed by applicable zoning or
building codes (in addition to those recorded in subdivision maps).
IT none, so state.

21. Exterior dimensions of all buildings at ground level. Show square
footage of exterior footprint of all buildings at ground level and
gross floor area of all buildings.

22. Measured height of all buildings above grade at a defined
location. If no defined location is provided, the point of
measurement shall be shown.

23. Elevations at each entrance to buildings, service docks, building
corners, steps, ramps and grade slabs.

24. Substantial, visible improvements (in addition to buildings) such
as signs, parking areas, swimming pools, etc.

25. Parking areas and, if striped, the striping and the type (eg-
handicapped, motorcycle, regular, etc.) and number of parking

spaces.

26. Indication of access to a public way such as curb cuts and
driveways.

27. Location of utilities existing on or serving the surveyed

property as determined by observed evidence together with plans and
markings provided by utility companies, and other appropriate
sources (with references as to the source of information. Locate and
show all Ffire hydrants located within 500 feet of the subject

property.
28. Railroad tracks and sidings.
29. Manholes, catch basins, valve vaults or other surface indications

of subterranean uses together with depths or invert elevations,
sizes, and materials of all pipes.
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30. Wires and cables (including their function) crossing the survey
premises, all poles on or within ten feet of the surveyed premises,
and the dimensions of all cross-wires or overhangs affecting the

surveyed premises.

31. Utility company installations on the surveyed premises.

32. Names of adjoining owners of platted lands together with zoning
classification.

33. Observable evidence of earth moving work, building construction

or building additions within recent months.

34. Any changes in street right-of-way lines either completed or
proposed, and available from the controlling jurisdiction.
Observable evidence of recent street or sidewalk construction or
repairs.

35. Observable evidence of site use as a solid waste dump, sump or
sanitary landfill.

36. All trees with a minimum diameter of 6" measured at 48" above the
base of the tree. Perimeter outline only of thickly wooded areas
with description of predominant vegetation.

- - -END-=- - -
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SECTION 02 41 00
DEMOLITION

PART 1 - GENERAL

1.1 DESCRIPTION:
This section specifies demolition and removal of buildings, portions of
buildings, utilities, other structures and debris from trash dumps
shown.

1.2 RELATED WORK:

A_ Demolition and removal of roads, walks, curbs, and on-grade slabs
outside buildings to be demolished: Section 31 20 11, EARTH MOVING
(SHORT FORM).

B. Safety Requirements: Section 01 35 29 Safety Requirements Article,
ACCIDENT PREVENTION PLAN (APP).

C. Disconnecting utility services prior to demolition: Section 01 00 00,
GENERAL REQUIREMENTS.

D. Reserved items that are to remain the property of the Government:
Section 01 00 00, GENERAL REQUIREMENTS.

E. Environmental Protection: Section 01 57 19, TEMPORARY ENVIRONMENTAL
CONTROLS.

H. Construction Waste Management: Section 01 74 19 CONSTRUCTION WASTE
MANAGEMENT .

1. Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article
1.19, INFECTION PREVENTION MEASURES.

1.3 PROTECTION:

A. Perform demolition in such manner as to eliminate hazards to persons
and property; to minimize interference with use of adjacent areas,
utilities and structures or interruption of use of such utilities; and
to provide free passage to and from such adjacent areas of structures.
Comply with requirements of GENERAL CONDITIONS Article, ACCIDENT
PREVENTION.

B. Provide safeguards, including warning signs, barricades, temporary
fences, warning lights, and other similar items that are required for
protection of all personnel during demolition and removal operations.
Comply with requirements of Section 01 00 00, GENERAL REQUIREMENTS,
Article PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT,
UTILITIES AND IMPROVEMENTS.
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Maintain fences, barricades, lights, and other similar items around
exposed excavations until such excavations have been completely filled.
Provide enclosed dust chutes with control gates from each floor to
carry debris to truck beds and govern flow of material into truck.
Provide overhead bridges of tight board or prefabricated metal
construction at dust chutes to protect persons and property from
falling debris.

Prevent spread of flying particles and dust. Sprinkle rubbish and
debris with water to keep dust to a minimum. Do not use water if it
results iIn hazardous or objectionable condition such as, but not
limited to; ice, flooding, or pollution. Vacuum and dust the work area

daily.

In addition to previously listed fire and safety rules to be observed

in performance of work, include following:

1. Wherever a cutting torch or other equipment that might cause a fire
is used, provide and maintain fire extinguishers nearby ready for
immediate use. Instruct all possible users in use of fire
extinguishers.

2. Keep hydrants clear and accessible at all times. Prohibit debris
from accumulating within a radius of 4500 mm (15 feet) of fire
hydrants.

Before beginning any demolition work, the Contractor shall survey the

site and examine the drawings and specifications to determine the

extent of the work. The contractor shall take necessary precautions to
avoid damages to existing items to remain in place, to be reused, or to
remain the property of the Medical Center; any damaged items shall be
repaired or replaced as approved by the COR. The Contractor shall
coordinate the work of this section with all other work and shall
construct and maintain shoring, bracing, and supports as required. The

Contractor shall ensure that structural elements are not overloaded and

shall be responsible for increasing structural supports or adding new

supports as shall be required as a result of any cutting, removal, or
demolition work performed under this contract. Do not overload
structural elements. Provide new supports and reinforcement for
existing construction weakened by demolition or removal works. Repairs,
reinforcement, or structural replacement must have COR’s approval.
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H.

The work shall comply with the requirements of Section 01 57 19,
TEMPORARY ENVIRONMENTAL CONTROLS.

The work shall comply with the requirements of Section 01 00 00,
GENERAL REQUIREMENTS, Article 1.19 INFECTION PREVENTION MEASURES.

1.4 UTILITY SERVICES:

A

B.

Demolish and remove existing utility service line(s) shown to be
removed.

Remove abandoned utility lines that would interfere with installation
of new utility lines and new construction.

PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTION
3.1 DEMOLITION:

A

Completely demolish and remove existing utility, including all
appurtenances related or connected thereto, as noted below:
1. As required for installation of new utility service lines.
2. To full depth within an area defined by hypothetical lines located
1500 mm (5 feet) outside building lines of new structures.
Debris, including brick, concrete, stone, metals and similar materials
shall become property of Contractor and shall be disposed of by him
daily, off the Medical Center to avoid accumulation at the demolition
site. Materials that cannot be removed daily shall be stored in areas
specified by the COR. Break up concrete slabs below grade that do not
require removal from present location into pieces not exceeding 600 mm
(24 inches) square to permit drainage. Contractor shall dispose debris
in compliance with applicable federal, state or local permits, rules
and/or regulations.
Remove and legally dispose of all materials, other than earth to remain
as part of project work, from any trash dumps shown. Materials removed
shall become property of contractor and shall be disposed of in
compliance with applicable federal, state or local permits, rules
and/or regulations. All materials in the indicated trash dump areas,
including above surrounding grade and extending to a depth of 1500mm
(5feet) below surrounding grade, shall be included as part of the lump
sum compensation for the work of this section. Materials that are
located beneath the surface of the surrounding ground more than 1500 mm
(5 feet), or materials that are discovered to be hazardous, shall be
handled as unforeseen. The removal of hazardous material shall be
referred to Hazardous Materials specifications.
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E. Remove existing utilities as indicated or uncovered by work and
terminate in a manner conforming to the nationally recognized code
covering the specific utility and approved by the COR. When Utility
lines are encountered that are not indicated on the drawings, the COR
shall be notified prior to further work in that area.

3.2 CLEAN-UP:
On completion of work of this section and after removal of all debris,
leave site in clean condition satisfactory to COR. Clean-up shall
include off the Medical Center disposal of all items and materials not
required to remain property of the Government as well as all debris and

rubbish resulting from demolition operations.

- - -END-=- - -
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 DESCRIPTION:
This section specifies cast-in-place structural concrete and materials
and mixes for other concrete.

1.2 RELATED WORK:

A. Concrete roads, walks, and similar exterior site work: Section 32 05
23, CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.

1.3 TESTING AGENCY FOR CONCRETE MIX DESIGN:

A. Testing agency for the trial concrete mix design retained and
reimbursed by the Contractor and approved by COR.

B. Testing agency maintaining active participation in Program of Cement
and Concrete Reference Laboratory (CCRL) of National Institute of
Standards and Technology.

C. Testing agency shall furnish equipment and qualified technicians to
establish proportions of ingredients for concrete mixes.

1.4 TOLERANCES:

A. Formwork: ACI 117, except the elevation tolerance of formed surfaces
before removal of shores is +0 mm (+0 inch) and -20 mm (-3/4 inch).

B. Reinforcement Fabricating and Placing: ACI 117, except that fabrication
tolerance for bar sizes Nos. 10, 13, and 16 (Nos. 3, 4, and 5)
(Tolerance Symbol 1 in Fig. 2.1(a), ACl, 117) used as column ties or
stirrups is +0 mm (+0 inch) and -13 mm (-1/2 inch) where gross bar
length is less than 3600 mm (12 feet), or +0 mm (+0 inch) and -20 mm (-
3/4 inch) where gross bar length is 3600 mm (12 feet) or more.

C. Cross-Sectional Dimension: ACI 117, except tolerance for thickness of
slabs 12 inches or less is +20 mm (+3/4 inch) and - 6 mm (-1/4 inch).
Tolerance of thickness of beams more than 300 mm (12 inch) but less
than 900 mm (3 feet) is +20 mm (+3/4 inch) and -10 mm (-3/8 inch).

D. Slab Finishes: ACI 117, Section 4.5.6, F-number method in accordance
with ASTM E1155, except as follows:

1. Test entire slab surface, including those areas within 600 mm (2
feet) of construction joints and vertical elements that project
through slab surface.

2. Maximum elevation change which shall occur within 600 mm (2 feet) of

any column or wall element is 6 mm (0.25 inches).
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3. Allow sample measurement lines that are perpendicular to

construction joints to extend past joint into previous placement

further than 1500 mm (5 feet).

1.5 REGULATORY REQUIREMENTS:

A.
B.
C.

ACI SP-66 — ACIl Detailing Manual.
ACI 318 - Building Code Requirements for Reinforced Concrete.

ACI 301 — Standard Specifications for Structural Concrete.

1.6 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

B.
C.

E. Testing Agency for Concrete Mix Design: Approval request including

DATA, and SAMPLES.

Shop Drawings: Reinforcing steel: Complete shop drawings
Mill Test Reports:

1. Reinforcing Steel.

2. Cement.

Manufacturer®s Certificates:

1. Abrasive aggregate.

2. Lightweight aggregate for structural concrete.

3. Air-entraining admixture.

4. Chemical admixtures, including chloride ion content.
5. Waterproof paper for curing concrete.

6. Liquid membrane-forming compounds for curing concrete.
7. Non-shrinking grout.

8. Liquid hardener.

9. Waterstops.

10. Expansion joint Ffiller.

11. Adhesive binder.

qualifications of principals and technicians and evidence of active
participation in program of Cement and Concrete Reference Laboratory

(CCRL) of National Institute of Standards and Technology.

. Test Report for Concrete Mix Designs: Trial mixes including
water-cement ratio curves, concrete mix ingredients, and admixtures.
. Shoring and Reshoring Sequence: Submit for approval a shoring and
reshoring sequence for flat slab/flat plate portions, prepared by a

no

registered Professional Engineer. As a minimum, include timing of form

stripping, reshoring, number of floors to be re-shored and timing of

re-shore removal to serve as an initial outline of procedures subject
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to modification as construction progresses. Submit revisions to
sequence, whether initiated by COR (see FORMWORK) or Contractor.
1.7 DELIVERY, STORAGE, AND HANDLING:

A. Conform to ACI 304. Store aggregate separately for each kind or grade,
to prevent segregation of sizes and avoid inclusion of dirt and other
materials.

B. Deliver cement in original sealed containers bearing name of brand and
manufacturer, and marked with net weight of contents. Store in suitable
watertight building in which floor is raised at least 300 mm (1 foot)
above ground. Store bulk cement in separate suitable bins.

C. Deliver other packaged materials for use in concrete in original sealed
containers, plainly marked with manufacturer®s name and brand, and
protect from damage until used.

1.8 PRE-CONCRETE CONFERENCE:

A. General: At least 10 days prior to submittal of design mixes, conduct a
meeting to review proposed methods of concrete construction to achieve
the required results.

B. Agenda: Includes but is not limited to:

1. Submittals.

2. Coordination of work.

3. Availability of material.

4_ Concrete mix design including admixtures.

5. Methods of placing, finishing, and curing.

6. Finish criteria required to obtain required flatness and levelness.
7. Timing of floor finish measurements.

8. Material iInspection and testing.

C. Attendees: Include but not limited to representatives of Contractor;
subcontractors involved in supplying, conveying, placing, finishing,
and curing concrete and the COR.

D. Minutes of the meeting: Contractor shall take minutes and type and
distribute the minutes to attendees within Ffive days of the meeting.

1.9 MOCK-UP:REMOVED
1.10 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Concrete Institute (ACI):
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0 I O Specifications for Tolerances for Concrete
Construction and Materials and Commentary

211.1-91(R2009) .- - .. .. .. Standard Practice for Selecting Proportions for
Normal, Heavyweight, and Mass Concrete

211.2-98(R2004) ... ...... Standard Practice for Selecting Proportions for
Structural Lightweight Concrete

214R-11 . . oo Guide to Evaluation of Strength Test Results of
Concrete

301-10. oo Standard Practice for Structural Concrete

304R-00(R2009) .. ... ... Guide for Measuring, Mixing, Transporting, and
Placing Concrete

305.1-06. ... Specification for Hot Weather Concreting

306.1-90(R2002) . . ... - ... Standard Specification for Cold Weather
Concreting

308.1-11.. .. i Specification for Curing Concrete

309R-05. ... i Guide for Consolidation of Concrete

318-11. . i Building Code Requirements for Structural
Concrete and Commentary

347-04. . ... Guide to Formwork for Concrete

SP-66-04. ... .. ccaao.. ACI Detailing Manual

American National Standards Institute and American Hardboard
Association (ANSI1/AHA):

A135.4-2004. . ... ... ... Basic Hardboard

American Society for Testing and Materials (ASTM):

A82/A82M-07 . . . o oo oo Standard Specification for Steel Wire, Plain,
for Concrete Reinforcement

A185/185M-07. ... ... .... Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete

A615/A615M-09. ... ... .... Standard Specification for Deformed and Plain
Carbon Steel Bars for Concrete Reinforcement

A653/A653M-11. ... .. ..... Standard Specification for Steel Sheet, Zinc

Coated (Galvanized) or Zinc lron Alloy Coated
(Galvannealed) by the Hot Dip Process

A706/A706M-09. ... .. ..... Standard Specification for Low Alloy Steel
Deformed and Plain Bars for Concrete
Reinforcement
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A767/A767M-09. .. ... ..... Standard Specification for Zinc Coated
(Galvanized) Steel Bars for Concrete

Reinforcement

A7T75/A7T75M-07 . - .. ... ... Standard Specification for Epoxy Coated
Reinforcing Steel Bars

AB20-11.. ... Standard Specification for Steel Fibers for
Fiber Reinforced Concrete

A996/A996M-09. . ... .. .._. Standard Specification for Rail Steel and Axle
Steel Deformed Bars for Concrete Reinforcement

C31/C3IM-10. . cccccaeaa.. Standard Practice for Making and Curing
Concrete Test Specimens in the field

C33/C33M-11A. .. oo e .. Standard Specification for Concrete Aggregates

C39/C39M-12. ... ... .. .... Standard Test Method for Compressive Strength
of Cylindrical Concrete Specimens

C94/C94M-12. . . oo . Standard Specification for Ready Mixed Concrete

C143/C143M-10. . ... ... ... Standard Test Method for Slump of Hydraulic
Cement Concrete

C150-11. . .. ... Standard Specification for Portland Cement

Cl71-07 . i e e e Standard Specification for Sheet Materials for
Curing Concrete

Cl72-10. ... iei e Standard Practice for Sampling Freshly Mixed
Concrete

C1l73-10. ..o ii oo Standard Test Method for Air Content of Freshly
Mixed Concrete by the Volumetric Method

C192/C192M-07 . . - oo oo oo Standard Practice for Making and Curing
Concrete Test Specimens in the Laboratory

C231-10. ... iei e e Standard Test Method for Air Content of Freshly

Mixed Concrete by the Pressure Method

C260-10. ... .o Standard Specification for Air Entraining
Admixtures for Concrete

C309-11... ... .. ... Standard Specification for Liquid Membrane
Forming Compounds for Curing Concrete

C330-09. ... iiiiaaa Standard Specification for Lightweight
Aggregates for Structural Concrete

C494/C494M-11. .. .. ... ... Standard Specification for Chemical Admixtures
for Concrete
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C618-12. ... cciiieiaaan Standard Specification for Coal Fly Ash and Raw
or Calcined Natural Pozzolan for Use in
Concrete

C666/C666M-03(R2008) ... .Standard Test Method for Resistance of Concrete
to Rapid Freezing and Thawing

C881/C881IM-10........... Standard Specification for Epoxy Resin Base
Bonding Systems for Concrete

C1107/1107M-12 .. ... ..... Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Non-shrink)

Cl315-11. .. cceieeaaan Standard Specification for Liquid Membrane

Forming Compounds Having Special Properties for
Curing and Sealing Concrete

D6-95(R2011) ... ... ..... Standard Test Method for Loss on Heating of Oil
and Asphaltic Compounds

D297-93(R2006) . ... ... ... Standard Methods for Rubber Products Chemical
Analysis

D412—06AE2. ... ... ...... Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers - Tension

D1751-04(R2008) ... ... ... Standard Specification for Preformed Expansion

Joint Filler for Concrete Paving and Structural
Construction (Non-extruding and Resilient
Bituminous Types)

D4263-83(2012) .. .. ... ... Standard Test Method for Indicating Moisture in
Concrete by the Plastic Sheet Method.
D4397-10. ... oo Standard Specification for Polyethylene

Sheeting for Construction, Industrial and
Agricultural Applications

E1155-96(R2008)......... Standard Test Method for Determining Fg Floor
Flatness and F_ Floor Levelness Numbers
F1869-11.... .. ... ... Standard Test Method for Measuring Moisture

Vapor Emission Rate of Concrete Subfloor Using
Anhydrous Calcium Chloride.

E. American Welding Society (AWS):

F.

D1.4/D1.4M-11........... Structural Welding Code - Reinforcing Steel
Concrete Reinforcing Steel Institute (CRSI):
Handbook 2008
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G. National Cooperative Highway Research Program (NCHRP):
Report On............... Concrete Sealers for the Protection of Bridge
Structures
H. U. S. Department of Commerce Product Standard (PS):
PS 1. e Construction and Industrial Plywood
PS 20. .. L. American Softwood Lumber
1. U. S. Army Corps of Engineers Handbook for Concrete and Cement:
CRD C513. .. ... Rubber Waterstops
CRD C572. . ..... Polyvinyl Chloride Waterstops
PART 2 — PRODUCTS:
2.1 FORMS:
A. Wood: PS 20 free from loose knots and suitable to facilitate finishing

B.

concrete surface specified; tongue and grooved.

Plywood: PS-1 Exterior Grade B-B (concrete-form) 16 mm (5/8 inch), or

20 mm (374 inch) thick for unlined contact form. B-B High Density

Concrete Form Overlay optional.

Metal for Concrete Rib-Type Construction: Steel (removal type) of

suitable weight and form to provide required rigidity.

Permanent Steel Form for Concrete Slabs: Corrugated, ASTM A653, Grade

E, and Galvanized, ASTM A653, G90. Provide venting where insulating

concrete fill is used.

Corrugated Fiberboard Void Boxes: Double faced, completely impregnated

with paraffin and laminated with moisture resistant adhesive, size as

shown. Design forms to support not less than 48 KPa (1000 psf) and not

lose more than 15 percent of their original strength after being

completely submerged in water for 24 hours and then air dried.

Form Lining:

1. Hardboard: ANSI/AHA A135.4, Class 2 with one (S1S) smooth side)

2. Plywood: Grade B-B Exterior (concrete-form) not less than 6 mm (1/4
inch) thick.

3. Plastic, fiberglass, or elastomeric capable of reproducing the
desired pattern or texture.

Form Ties: Develop a minimum working strength of 13.35 kN (3000 pounds)

when fully assembled. Ties shall be adjustable in length to permit

tightening of forms and not have any lugs, cones, washers to act as

spreader within form, nor leave a hole larger than 20 mm (3/4 inch)

diameter, or a depression in exposed concrete surface, or leave metal
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closer than 40 mm (1 1/2 inches) to concrete surface. Wire ties not
permitted. Cutting ties back from concrete face not permitted.

2.2 MATERIALS:

A.
B.

G.

Portland Cement: ASTM C150 Type 1 or 1I.

Fly Ash: ASTM C618, Class C or F including supplementary optional

requirements relating to reactive aggregates and alkalies, and loss on

ignition (LOI) not to exceed 5 percent.

Coarse Aggregate: ASTM C33.

1. Size 67 or Size 467 shall be used for footings and walls over 300 mm
(12 inches) thick.

2. Coarse aggregate for applied topping, encasement of steel columns,
and metal pan stair fill shall be Size 7.

3. Maximum size of coarse aggregates not more than one-fifth of
narrowest dimension between sides of forms, one-third of depth of
slabs, nor three-fourth of minimum clear spacing between reinforcing
bars.

Lightweight Aggregates for Structural Concrete: ASTM C330, Table 1.

Maximum size of aggregate not larger than one-fifth of narrowest

dimension between forms, nor three-fourth of minimum clear distance

between reinforcing bars. Contractor to furnish certified report to
verify that aggregate is sound and durable, and has a durability factor
of not less than 80 based on 300 cycles of freezing and thawing when
tested in accordance with ASTM C666.

Fine Aggregate: ASTM C33. Fine aggregate for applied concrete floor

topping shall pass a 4.75 mm (No. 4) sieve, 10 percent maximum shall

pass a 150 pum (No. 100) sieve.

Mixing Water: Fresh, clean, and potable.

Admixtures:

1. Water Reducing Admixture: ASTM C494, Type A and not contain more
chloride ions than are present in municipal drinking water.

2. Water Reducing, Retarding Admixture: ASTM C494, Type D and not
contain more chloride ions than are present in municipal drinking
water.

3. High-Range Water-Reducing Admixture (Superplasticizer): ASTM C494,
Type F or G, and not contain more chloride ions than are present in

municipal drinking water.
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B.
C.

F.

H.

J.

4. Non-Corrosive, Non-Chloride Accelerator: ASTM C494, Type C or E, and
not contain more chloride ions than are present in municipal
drinking water. Admixture manufacturer must have long-term non-
corrosive test data from an independent testing laboratory of at
least one year duration using an acceptable accelerated corrosion
test method such as that using electrical potential measures.

5. Air Entraining Admixture: ASTM C260.

Reinforcing Bars to be Welded: ASTM A706.

Galvanized Reinforcing Bars: ASTM A767.

Epoxy Coated Reinforcing Bars: ASTM A775.

Reinforcement for Metal Pan Stair Fill: 50 mm (2 inch) wire mesh,

either hexagonal mesh at .8Kg/m? (1.5 pounds per square yard), or square

mesh at .6Kg/m? (1.17 pounds per square yard).

Supports, Spacers, and Chairs: Types which shall hold reinforcement in

position shown in accordance with requirements of ACI 318 except as

specified.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM C171.

Liquid Membrane-forming Compounds for Curing Concrete: ASTM C309, Type

I, with fugitive dye, and shall meet the requirements of ASTM

C1315.Compound shall be compatible with scheduled surface treatment,

such as paint and resilient tile, and shall not discolor concrete

surface.

Abrasive Aggregate: Aluminum oxide grains or emery grits.

Moisture Vapor Emissions & Alkalinity Control Sealer: 100% active
colorless aqueous siliconate solution concrete surface.

1. ASTM C1315 Type 1 Class A, and ASTM C309 Type 1 Class A, penetrating
product to have no less than 34% solid content, leaving no sheen,
volatile organic compound (VOC) content rating as required to suite
regulatory requirements. The product shall have at least a five (5)
year documented history in controlling moisture vapor emission from
damaging floor covering, compatible with all finish materials.

Penetrating Sealer: For use on parking garage ramps and decks. High

penetration silane sealer providing minimum 95 percent screening per

National Cooperative Highway Research Program (NCHRP) No. 244 standards

for chloride ion penetration resistance. Requires moist (non-membrane)

curing of slab.
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L.

AA.

BB.

CC.

DD.

EE.

Non-Shrink Grout:

1. ASTM C1107, pre-mixed, produce a compressive strength of at least 18
MPa at three days and 35 MPa (5000 psi) at 28 days. Furnish test
data from an independent laboratory indicating that the grout when
placed at a fluid consistency shall achieve 95 percent bearing under
a 1200 mm x 1200 mm (4 foot by 4 foot) base plate.

2. Where high fluidity or increased placing time is required, furnish
test data from an independent laboratory indicating that the grout
when placed at a fluid consistency shall achieve 95 percent under an
450 mm x 900 mm (18 inch by 36 inch) base plate.

Adhesive Binder: ASTM C881.

Waterstops:

1. Polyvinyl Chloride Waterstop: CRD C572.

2. Rubber Waterstops: CRD C513.

3. Bentonite Waterstop: Flexible strip of bentonite 25 mm x 20 mm (1
inch by 3/4 inch), weighing 8.7 kg/m (5.85 lIbs. per foot) composed
of Butyl Rubber Hydrocarbon (ASTM D297), Bentonite (SS-S-210-A) and
Volatile Matter (ASTM D6).

4_ Non-Metallic Hydrophilic: Swellable strip type compound of polymer
modified chloroprene rubber that swells upon contact with water
shall conform to ASTM D412 as follows: Tensile strength 420 psi
minimum; ultimate elongation 600 percent minimum. Hardness shall be
50 minimum on the type A durameter and the volumetric expansion
ratio in in 70 deg water shall be 3 to 1 minimum.

Porous Backfill: Crushed stone or gravel graded from 25 mm to 20 mm (1

inch to 3/4 inch).

Fibers:

1. Synthetic Fibers: Monofilament or fibrillated polypropylene fibers
for secondary reinforcing of concrete members. Use appropriate
length and 0.9 kg/m® (1.5 Ib. per cubic yard). Product shall have a
UL rating.

2. Steel Fibers: ASTM A820, Type 1 cold drawn, high tensile steel wire
for use as primary reinforcing in slab-on-grade. Minimum dosage rate
18 kg/m® (30 Ib. per cubic yard).

Epoxy Joint Filler: Two component, 100 percent solids compound, with a

minimum shore D hardness of 50.

Bonding Admixture: Non-rewettable, polymer modified, bonding compound.
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2.3 CONCRETE MIXES:

A. Mix Designs: Proportioned in accordance with Section 5.3,
"Proportioning on the Basis of Field Experience and/or Trial Mixtures"
of ACI 318.

B. Cement Factor: Maintain minimum cement factors in Table I regardless of
compressive strength developed above minimums. Use Fly Ash as an
admixture with 20% replacement by weight in all structural work.
Increase this replacement to 40% for mass concrete, and reduce it to
10% for drilled piers and caissons.

TABLE 1 - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete Strength Non-Air- Air-Entrained
Entrained
Min. 28 Day Miné Cement Max. Water Min. Cement | Max. Water
Comp. Str. kg/m* (Ibs/c. Cement Ratio Ka/m? Cement
_ yd) g/m Ratio
MPa (psi) (Ibs/c. yd)
35 (5000)*3 375 (630) 0.45 385 (650) 0.40
30 (4000)*-3 325 (550) 0.55 340 (570) 0.50
25 (3000)*3 280 (470) 0.65 290 (490) 0.55
25 (3000)*-2 300 (500) - 310 (520) "

1. If trial mixes are used, the proposed mix design shall achieve a
compressive strength 8.3 MPa (1200 psi) in excess of f"c. For
concrete strengths above 35 Mpa (5000 psi), the proposed mix design
shall achieve a compressive strength 9.7 MPa (1400 psi) in excess of
f’c.

2. Lightweight Structural Concrete. Pump mixes shall require higher
cement values.

3. For concrete exposed to high sulfate content soils maximum water
cement ratio is 0.44.

4_ Determined by Laboratory in accordance with ACI 211.1 for normal
concrete or ACI 211.2 for lightweight structural concrete.

C. Maximum Slump: Maximum slump, as determined by ASTM C143 with
tolerances as established by ASTM C94, for concrete to be vibrated

shall be as shown in Table I1Il.

TABLE 11 - MAXIMUM SLUMP, MM (INCHES)*

| Type of Construction [ Normal Weight [ Lightweight Structural
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Concrete Concrete

Reinforced Footings 75mm (3 inches) | 75 mm (3 inches)
and Substructure
walls

Slabs, Beams, 100 mm (4 100 mm (4 inches)
Reinforced Walls, and | inches)
Building Columns

D.

H.

Slump shall be increased by the use of the approved high-range water-
reducing admixture (superplasticizer). Tolerances as established by
ASTM C94. Concrete containing the high-range-water-reducing admixture
shall have a maximum slump of 225 mm (9 inches). The concrete shall
arrive at the job site at a slump of 50 mm to 75 mm (2 inches to 3
inches), and 75 mm to 100 mm (3 inches to 4 inches) for lightweight
concrete. This shall be verified, and then the high-range-water-
reducing admixture added to increase the slump to the approved level.
Air-Entrainment: Air-entrainment of normal weight concrete shall
conform with Table I11. Air-entrainment of lightweight structural
concrete shall conform with Table IV. Determine air content by either
ASTM C173 or ASTM C231.

TABLE 111 - TOTAL AIR CONTENT
FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONCRETE)

Nominal Maximum Size of Coarse Aggregate, mm (Inches)
Total Air Content Percentage by Volume

10 mm (3/8 in).6 to 10 13 mm (1/2 in).5 to 9

20 mm (374 in).4 to 8 25 mm (1 in).3-1/2 to 6-1/2
40 mm (1 1/2 in).3 to 6

TABLE 1V
AIR CONTENT OF LIGHTWEIGHT STRUCTURAL CONCRETE
Nominal Maximum size of | Coarse Aggregate, mm’s (Inches)
Total Air Content Percentage by Volume
Greater than 10 mm (3/8 10 mm (3/8 in) or less 5 to 9
in) 4 to 8

High early strength concrete, made with Type 111 cement or Type |
cement plus non-corrosive accelerator, shall have a 7-day compressive
strength equal to specified minimum 28-day compressive strength for
concrete type specified made with standard Portland cement.
Lightweight structural concrete shall not weigh more than air-dry unit
weight shown. Air-dry unit weight determined on 150 mm by 300 mm (6
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inch by 12 inch) test cylinders after seven days standard moist curing

followed by 21 days drying at 23 degrees C + 1.7 degrees C (73.4 + 3
degrees Fahrenheit), and 50 (plus or minus 7) percent relative
humidity. Use wet unit weight of fresh concrete as basis of control in
field.

Concrete slabs placed at air temperatures below 10 degrees C (50 degrees

Fahrenheit) use non-corrosive, non-chloride accelerator. Concrete

required to be ailr entrained use approved air entraining admixture.

Pumped concrete, synthetic fiber concrete, architectural concrete,

concrete required to be watertight, and concrete with a water/cement

ratio below 0.50 use high-range water-reducing admixture

(superplasticizer).

Durability: Use air entrainment for exterior exposed concrete subjected

to freezing and thawing and other concrete shown or specified. For air

content requirements see Table 111 or Table 1V.

Enforcing Strength Requirements: Test as specified in Section 01 45 29,

TESTING LABORATORY SERVICES, during the progress of the work. Seven-day

tests shall be used as indicators of 28-day strength. Average of any

three 28-day consecutive strength tests of laboratory-cured specimens
representing each type of concrete shall be equal to or greater than
specified strength. No single test shall be more than 3.5 MPa (500 psi)
below specified strength. Interpret field test results in accordance
with ACI 214. Shall strengths shown by test specimens fall below
required values, COR shall require any one or any combination of the
following corrective actions, at no additional cost to the Government:

1. Require changes in mix proportions by selecting one of the other
appropriate trial mixes or changing proportions, including cement
content, of approved trial mix.

2. Require additional curing and protection.

3. IFf five consecutive tests fall below 95 percent of minimum values
given in Table 1 or if test results are so low as to raise a
question as to the safety of the structure, COR shall direct
Contractor to take cores from portions of the structure. Use
results from cores tested by the Contractor retained testing agency
to analyze structure.

4. 1f strength of core drilled specimens falls below 85 percent of
minimum value given in Table I, COR shall order load tests, made by
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Contractor retained testing agency, on portions of building so
affected. Load tests in accordance with ACI 318 and criteria of
acceptability of concrete under test as given therein.

5. Concrete work, judged inadequate by structural analysis, by results
of load test, or for any reason, shall be reinforced with additional
construction or replaced, if directed by the COR.

2.4 BATCHING AND MIXING:

A. General: Concrete shall be "Ready-Mixed" and comply with ACI 318 and
ASTM C94, except as specified. Batch mixing at the site is permitted.
Mixing process and equipment must be approved by COR. With each batch
of concrete, furnish certified delivery tickets listing information in
Paragraph 16.1 and 16.2 of ASTM C94. Maximum delivery temperature of
concrete is 38°C (100 degrees Fahrenheit). Minimum delivery temperature

as follows:

Atmospheric Temperature Minimum Concrete Temperature

-1. degrees to 4.4 degrees C 15.6 degrees C (60 degrees F.)
(30 degrees to 40 degrees F)

-17 degrees C to -1.1 degrees C 21 degrees C (70 degrees F.)
(0 degrees to 30 degrees F.)

1. Services of aggregate manufacturer®s representative shall be
furnished during the design of trial mixes and as requested by the
COR for consultation during batching, mixing, and placing operations
of lightweight structural concrete. Services shall be required until
field controls indicate that concrete of required quality is being
furnished. Representative shall be thoroughly familiar with the
structural lightweight aggregate, adjustment and control of mixes to
produce concrete of required quality. Representative shall assist
and advise COR.
PART 3 — EXECUTION
3.1 FORMWORK:
A. General: Design in accordance with ACl 347 is the responsibility of the
Contractor. The Contractor shall retain a registered Professional

Engineer to design the formwork, shores, and reshores.
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1. Form boards and plywood forms shall be reused for contact surfaces
of exposed concrete only if thoroughly cleaned, patched, and
repaired and COR approves their reuse.

2. Provide forms for concrete footings unless COR determines forms are
not necessary.

3. Corrugated fiberboard forms: Place forms on a smooth firm bed, set
tight, with no buckled cartons to prevent horizontal displacement,
and in a dry condition when concrete is placed.

Treating and Wetting: Treat or wet contact forms as follows:

1. Coat plywood and board forms with non-staining form sealer. In hot
weather, cool forms by wetting with cool water just before concrete
is placed.

2. Clean and coat removable metal forms with light form oil before
reinforcement is placed. In hot weather, cool metal forms by
thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forms as specified for new material.

Size and Spacing of Studs: Size and space studs, wales and other

framing members for wall forms so as not to exceed safe working stress

of kind of lumber used nor to develop deflection greater than 1/270 of
free span of member.

Unlined Forms: Use plywood forms to obtain a smooth Ffinish for concrete

surfaces. Tightly butt edges of sheets to prevent leakage. Back up all

vertical joints solidly and nail edges of adjacent sheets to same stud
with 6d box nails spaced not over 150 mm (6 inches) apart.

Lined Forms: Shall be used in lieu of unlined plywood forms. Back up

form lining solidly with square edge board lumber securely nailed to

studs with all edges in close contact to prevent bulging of lining. No
joints in lining and backing shall coincide. Nail abutted edges of
sheets to same backing board. Nail lining at not over 200 mm (8 inches)
on center along edges and with at least one nail to each square foot of
surface area; nails to be 3d blued shingle or similar nails with thin
flatheads.

Architectural Liner: Attach liner as recommended by the manufacturer

with tight joints to prevent leakage.

Wall Form Ties: Locate wall form ties in symmetrically level horizontal

rows at each line of wales and in plumb vertical tiers. Space ties to

maintain true, plumb surfaces. Provide one row of ties within 150 mm (6
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inches) above each construction joint. Space through-ties adjacent to

horizontal and vertical construction joints not over 450 mm (18 inches)

on center.

1. Tighten row of ties at bottom of form just before placing concrete
and, if necessary, during placing of concrete to prevent seepage of
concrete and to obtain a clean line. Ties to be entirely removed
shall be loosened 24 hours after concrete is placed and shall be
pulled from least important face when removed.

2. Coat surfaces of all metal that is to be removed with paraffin, cup
grease or a suitable compound to facilitate removal.

Inserts, Sleeves, and Similar ltems: Flashing reglets, steel strips,

masonry ties, anchors, wood blocks, nailing strips, grounds, inserts,

wire hangers, sleeves, drains, guard angles, forms for floor hinge
boxes, inserts or bond blocks for elevator guide rails and supports,
and other items specified as furnished under this and other sections of
specifications and required to be in their final position at time
concrete is placed shall be properly located, accurately positioned,
and built into construction, and maintained securely in place.

1. Locate inserts or hanger wires for furred and suspended ceilings
only in bottom of concrete joists, or similar concrete member of
overhead concrete joist construction.

2. Install sleeves, inserts and similar items for mechanical services
in accordance with drawings prepared specially for mechanical
services. Contractor is responsible for accuracy and completeness
of drawings and shall coordinate requirements for mechanical
services and equipment.

3. Do not install sleeves in beams, joists or columns except where
shown or permitted by COR. Install sleeves in beams, joists, or
columns that are not shown, but are permitted by the COR, and
require no structural changes, at no additional cost to the
Government.

4. Minimum clear distance of embedded items such as conduit and pipe is
at least three times diameter of conduit or pipe, except at stub-ups
and other similar locations.

5. Provide recesses and blockouts in floor slabs for door closers and
other hardware as necessary in accordance with manufacturer®s
instructions.
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Construction Tolerances:

1.

Set and maintain concrete formwork to assure erection of completed
work within tolerances specified and to accommodate installation of
other rough and finish materials. Accomplish remedial work necessary
for correcting excessive tolerances. Erected work that exceeds
specified tolerance limits shall be remedied or removed and
replaced, at no additional cost to the Government.

Permissible surface irregularities for various classes of materials
are defined as "finishes" in specification sections covering
individual materials. They shall be distinguished from tolerances
specified which are applicable to surface irregularities of
structural elements.

3.2 PLACING REINFORCEMENT:

A. General: Details of concrete reinforcement in accordance with ACI 318

B.

unless otherwise shown.

Placing: Place reinforcement conforming to CRSI DA4, unless otherwise

shown.

1.

3.

Place reinforcing bars accurately and tie securely at intersections
and splices with 1.6 mm (16 gauge) black annealed wire. Use epoxy-
coated tie wire with epoxy-coated reinforcing. Secure reinforcing
bars against displacement during the placing of concrete by spacers,
chairs, or other similar supports. Portions of supports, spacers,
and chairs in contact with formwork shall be made of plastic in
areas that shall be exposed when building is occupied. Type, number,
and spacing of supports conform to AClI 318. Where concrete slabs are
placed on ground, use concrete blocks or other non-corrodible
material of proper height, for support of reinforcement. Use of
brick or stone supports shall not be permitted.

Lap welded wire fabric at least 1 1/2 mesh panels plus end extension
of wires not less than 300 mm (12 inches) in structural slabs. Lap
welded wire fabric at least 1/2 mesh panels plus end extension of
wires not less than 150 mm (6 inches) in slabs on grade.

Splice column steel at no points other than at footings and floor

levels unless otherwise shown.

Spacing: Minimum clear distances between parallel bars, except in

columns and multiple layers of bars in beams shall be equal to nominal
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diameter of bars. Minimum clear spacing is 25 mm (1 inch) or 1-1/3

times maximum size of coarse aggregate.

D. Splicing: Splices of reinforcement made only as required or shown or
specified. Accomplish splicing as follows:

1. Lap splices: Do not use lap splices for bars larger than Number 36
(Number 11). Minimum lengths of lap as shown.

2. Welded splices: Splicing by butt-welding of reinforcement permitted
providing the weld develops iIn tension at least 125 percent of the
yield strength (fy) for the bars. Welding conform to the
requirements of AWS D1.4. Welded reinforcing steel conform to the
chemical analysis requirements of AWS D1.4.

a. Submit test reports indicating the chemical analysis to establish
weldability of reinforcing steel.

b. Submit a field quality control procedure to insure proper
inspection, materials and welding procedure for welded splices.

c. Department of Veterans Affairs retained testing agency shall test
a minimum of three splices, for compliance, locations selected by
COR.

3. Mechanical Splices: Develop in tension and compression at least 125
percent of the yield strength (fy) of the bars. Stresses of
transition splices between two reinforcing bar sizes based on area
of smaller bar. Provide mechanical splices at locations indicated.
Use approved exothermic, tapered threaded coupling, or swaged and
threaded sleeve. Exposed threads and swaging in the field not
permitted.

a. Initial qualification: In the presence of COR, make three test
mechanical splices of each bar size proposed to be spliced.
Department of Veterans Affairs retained testing laboratory shall
perform load test.

b. During installation: Furnish, at no additional cost to the
Government, one companion (sister) splice for every 50 splices
for load testing. Department of Veterans Affairs retained testing
laboratory shall perform the load test.

E. Bending: Bend bars cold, unless otherwise approved. Do not field bend
bars partially embedded in concrete, except when approved by COR.
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F.

G.

Cleaning: Metal reinforcement, at time concrete is placed, shall be
free from loose flaky rust, mud, oil, or similar coatings that shall
reduce bond.

Future Bonding: Protect exposed reinforcement bars intended for bonding
with future work by wrapping with felt and coating felt with a
bituminous compound unless otherwise shown.

3.3 VAPOR BARRIER:

A

Except where membrane waterproofing is required, interior concrete slab

on grade shall be placed on a continuous vapor barrier.

1. Place 100 mm (4 inches) of fine granular Fill over the vapor barrier
to act as a blotter for concrete slab.

2. Vapor barrier joints lapped 150 mm (6 inches) and sealed with
compatible waterproof pressure-sensitive tape.

3. Patch punctures and tears.

3.4 SLABS RECEIVING RESILIENT COVERING

A

Slab shall be allowed to cure for 6 weeks minimum prior to placing
resilient covering. After curing, slab shall be tested by the
Contractor for moisture in accordance with ASTM D4263 or ASTM F1869.
Moisture content shall be less than 3 pounds per 1000 sf prior to
placing covering.

In lieu of curing for 6 weeks, Contractor has the option, at his own

cost, to utilize the Moisture Vapor Emissions & Alkalinity Control

Sealer as follows:

1. Sealer is applied on the day of the concrete pour or as soon as
harsh weather permits, prior to any other chemical treatments for
concrete slabs either on grade, below grade or above grade receiving
resilient flooring, such as, sheet vinyl, vinyl composition tile,
rubber, wood flooring, epoxy coatings and overlays.

2. Manufacturer’s representative shall be on the site the day of
concrete pour to install or train its application and document. He
shall return on every application thereafter to verify that proper
procedures are followed.

a. Apply Sealer to concrete slabs as soon as final Ffinishing
operations are complete and the concrete has hardened
sufficiently to sustain floor traffic without damage.
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b. Spray apply Sealer at the rate of 20 m?> (200 square feet) per
gallon. Lightly broom product evenly over the substrate and
product has completely penetrated the surface.

c. If within two (2) hours after initial application areas are
subjected to heavy rainfall and puddling occurs, reapply Sealer
product to these areas as soon as weather condition permits.

3.5 CONSTRUCTION JOINTS:

A

Unless otherwise shown, location of construction joints to limit
individual placement shall not exceed 24,000 mm (80 feet) in any
horizontal direction, except slabs on grade which shall have
construction joints shown. Allow 48 hours to elapse between pouring
adjacent sections unless this requirement is waived by COR.

Locate construction joints in suspended floors near the quarter-point
of spans for slabs, beams or girders, unless a beam intersects a girder
at center, in which case joint in girder shall be offset a distance
equal to twice width of beam. Provide keys and inclined dowels as
shown. Provide longitudinal keys as shown.

Place concrete for columns slowly and in one operation between joints.
Install joints in concrete columns at underside of deepest beam or
girder framing into column.

Allow 2 hours to elapse after column is cast before concrete of
supported beam, girder or slab is placed. Place girders, beams, grade
beams, column capitals, brackets, and haunches at the same time as slab
unless otherwise shown.

3.6 EXPANSION JOINTS AND CONTRACTION JOINTS:

A.

C.

Clean expansion joint surfaces before installing premolded filler and
placing adjacent concrete.

Provide contraction (control) joints in floor slabs as indicated on the
contract drawings. Joints shall be either formed or saw cut, to the
indicated depth after the surface has been finished. Complete saw
joints within 4 to 12 hours after concrete placement. Protect joints
from intrusion of foreign matter.

3.7 PLACING CONCRETE:

A.

Preparation:
1. Remove hardened concrete, wood chips, shavings and other debris from
forms.
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2. Remove hardened concrete and foreign materials from interior
surfaces of mixing and conveying equipment.

3. Have forms and reinforcement inspected and approved by COR before
depositing concrete.

4. Provide runways for wheeling equipment to convey concrete to point
of deposit. Keep equipment on runways which are not supported by or
bear on reinforcement. Provide similar runways for protection of
vapor barrier on coarse fill.

Bonding: Before depositing new concrete on or against concrete which

has been set, thoroughly roughen and clean existing surfaces of

laitance, foreign matter, and loose particles.

1. Preparing surface for applied topping:

a. Remove laitance, mortar, oil, grease, paint, or other foreign
material by sand blasting. Clean with vacuum type equipment to
remove sand and other loose material.

b. Broom clean and keep base slab wet for at least four hours before
topping is applied.

c. Use a thin coat of one part Portland cement, 1.5 parts fine sand,
bonding admixture; and water at a 50: 50 ratio and mix to achieve
the consistency of thick paint. Apply to a damp base slab by
scrubbing with a stiff fiber brush. New concrete shall be placed
while the bonding grout is still tacky.

Conveying Concrete: Convey concrete from mixer to final place of

deposit by a method which shall prevent segregation. Method of

conveying concrete is subject to approval of COR.

Placing: For special requirements see Paragraphs, HOT WEATHER and COLD

WEATHER.

1. Do not place concrete when weather conditions prevent proper
placement and consolidation, or when concrete has attained its
initial set, or has contained its water or cement content more than
1 1/2 hours.

2. Deposit concrete in forms as near as practicable in its final
position. Prevent splashing of forms or reinforcement with concrete
in advance of placing concrete.

3. Do not drop concrete freely more than 3000 mm (10 feet) for concrete
containing the high-range water-reducing admixture
(superplasticizer) or 1500 mm (5 feet) for conventional concrete.
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Where greater drops are required, use a tremie or Fflexible spout

(canvas elephant trunk), attached to a suitable hopper.

4_ Discharge contents of tremies or flexible spouts in horizontal
layers not exceeding 500 mm (20 inches) in thickness, and space
tremies such as to provide a minimum of lateral movement of
concrete.

5. Continuously place concrete until an entire unit between
construction joints is placed. Rate and method of placing concrete
shall be such that no concrete between construction joints shall be
deposited upon or against partly set concrete, after its initial set
has taken place, or after 45 minutes of elapsed time during concrete
placement.

6. On bottom of members with severe congestion of reinforcement,
deposit 25 mm (1 inch) layer of flowing concrete containing the
specified high-range water-reducing admixture (superplasticizer).
Successive concrete lifts shall be a continuation of this concrete
or concrete with a conventional slump.

7. Concrete on metal deck:

a. Concrete on metal deck shall be minimum thickness shown. Allow
for deflection of steel beams and metal deck under the weight of
wet concrete in calculating concrete quantities for slab.

1) The Contractor shall become familiar with deflection
characteristics of structural frame to include proper amount
of additional concrete due to beam/deck deflection.

E. Consolidation: Conform to ACI 309. Immediately after depositing, spade

concrete next to forms, work around reinforcement and into angles of
forms, tamp lightly by hand, and compact with mechanical vibrator
applied directly into concrete at approximately 450 mm (18 inch)
intervals. Mechanical vibrator shall be power driven, hand operated
type with minimum frequency of 5000 cycles per minute having an
intensity sufficient to cause flow or settlement of concrete into
place. Vibrate concrete to produce thorough compaction, complete
embedment of reinforcement and concrete of uniform and maximum density
without segregation of mix. Do not transport concrete in forms by
vibration.
1. Use of form vibration shall be approved only when concrete sections
are too thin or too inaccessible for use of internal vibration.

CAST-IN-PLACE CONCRETE
03 30 00 - 22



2. Carry on vibration continuously with placing of concrete. Do not

insert vibrator into concrete that has begun to set.
3.8 HOT WEATHER:

Follow the recommendations of ACI 305 or as specified to prevent

problems in the manufacturing, placing, and curing of concrete that can

adversely affect the properties and serviceability of the hardened
concrete. Methods proposed for cooling materials and arrangements for
protecting concrete shall be made in advance of concrete placement and
approved by COR.

3.9 COLD WEATHER:

Follow the recommendations of ACI 306 or as specified to prevent

freezing of concrete and to permit concrete to gain strength properly.

Use only the specified non-corrosive, non-chloride accelerator. Do not

use calcium chloride, thiocyantes or admixtures containing more than

0.05 percent chloride i1ons. Methods proposed for heating materials and

arrangements for protecting concrete shall be made in advance of

concrete placement and approved by COR.
3.10 PROTECTION AND CURING:

A. Conform to ACI 308: Initial curing shall immediately follow the
finishing operation. Protect exposed surfaces of concrete from
premature drying, wash by rain and running water, wind, mechanical
injury, and excessively hot or cold temperatures. Keep concrete not
covered with membrane or other curing material continuously wet for at
least 7 days after placing, except wet curing period for high-early-
strength concrete shall be not less than 3 days. Keep wood forms
continuously wet to prevent moisture loss until forms are removed. Cure
exposed concrete surfaces as described below. Other curing methods
shall be used i1If approved by COR.

1. Liquid curing and sealing compounds: Apply by power-driven spray or
roller in accordance with the manufacturer’s instructions. Apply
immediately after Ffinishing. Maximum coverage 10m?/L (400 square feet
per gallon) on steel troweled surfaces and 7.5m?/L (300 square feet
per gallon) on floated or broomed surfaces for the curing/sealing
compound .

2. Plastic sheets: Apply as soon as concrete has hardened sufficiently

to prevent surface damage. Utilize widest practical width sheet and
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overlap adjacent sheets 50 mm (2 inches). Tightly seal joints with
tape.

3. Paper: Utilize widest practical width paper and overlap adjacent
sheets 50 mm (2 inches). Tightly seal joints with sand, wood planks,
pressure-sensitive tape, mastic or glue.

3.11 REMOVAL OF FORMS:

A

Remove in a manner to assure complete safety of structure after the

following conditions have been met.

1. Where structure as a whole is supported on shores, forms for beams
and girder sides, columns, and similar vertical structural members
shall be removed after 24 hours, provided concrete has hardened
sufficiently to prevent surface damage and curing is continued
without any lapse iIn time as specified for exposed surfaces.

2. Take particular care in removing forms of architectural exposed
concrete to insure surfaces are not marred or gouged, and that
corners and arises are true, sharp and unbroken.

Control Test: Use to determine if the concrete has attained sufficient

strength and curing to permit removal of supporting forms. Cylinders

required for control tests taken in accordance with ASTM C172, molded
in accordance with ASTM C31, and tested in accordance with ASTM C39.

Control cylinders cured and protected in the same manner as the

structure they represent. Supporting forms or shoring not removed until

strength of control test cylinders have attained at least 70 percent of
minimum 28-day compressive strength specified. For post-tensioned
systems supporting forms and shoring not removed until stressing is
completed. Exercise care to assure that newly unsupported portions of
structure are not subjected to heavy construction or material loading.

Reshoring: Reshoring is required if superimposed load plus dead load of

the Ffloor exceeds the capacity of the floor at the time of loading.lIn

addition, for flat slab/plate, reshoring is required immediately after
stripping operations are complete and not later than the end of the
same day. Reshoring accomplished in accordance with ACI 347 at no
additional cost to the Government.

3.12 CONCRETE SURFACE PREPARATION:

A

Metal Removal: Unnecessary metal items cut back flush with face of
concrete members.
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B. Patching: Maintain curing and start patching as soon as forms are
removed. Do not apply curing compounds to concrete surfaces requiring
patching until patching is completed. Use cement mortar for patching of
same composition as that used in concrete. Use white or gray Portland
cement as necessary to obtain Ffinish color matching surrounding
concrete. Thoroughly clean areas to be patched. Cut out honeycombed or
otherwise defective areas to solid concrete to a depth of not less than
25 mm (1 inch). Cut edge perpendicular to surface of concrete. Saturate
with water area to be patched, and at least 150 mm (6 inches)
surrounding before placing patching mortar. Give area to be patched a
brush coat of cement grout followed immediately by patching mortar.
Cement grout composed of one part Portland cement, 1.5 parts fine sand,
bonding admixture, and water at a 50:50 ratio, mix to achieve
consistency of thick paint. Mix patching mortar approximately 1 hour
before placing and remix occasionally during this period without
addition of water. Compact mortar into place and screed slightly higher
than surrounding surface. After initial shrinkage has occurred, finish
to match color and texture of adjoining surfaces. Cure patches as
specified for other concrete. Fill form tie holes which extend entirely
through walls from unexposed face by means of a pressure gun or other
suitable device to force mortar through wall. Wipe excess mortar off
exposed face with a cloth.

C. Upon removal of forms, clean vertical concrete surface that is to
receive bonded applied cementitious application with wire brushes or by
sand blasting to remove unset material, laitance, and loose particles
to expose aggregates to provide a clean, firm, granular surface for
bond of applied finish.

3.13 CONCRETE FINISHES:

A. Slab Finishes:

1. Monitoring and Adjustment: Provide continuous cycle of placement,
measurement, evaluation and adjustment of procedures to produce
slabs within specified tolerances. Monitor elevations of structural
steel in key locations before and after concrete placement to
establish typical deflection patterns for the structural steel.
Determine elevations of cast-in-place slab soffits prior to removal
of shores. Provide information to COR and floor consultant for
evaluation and recommendations for subsequent placements.
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2.

Set perimeter forms to serve as screed using either optical or laser
instruments. For slabs on grade, wet screeds shall be used to
establish initial grade during strike-off, unless COR determines
that the method is proving insufficient to meet required finish
tolerances and directs use of rigid screed guides. Where wet screeds
are allowed, they shall be placed using grade stakes set by optical
or laser instruments. Use rigid screed guides, as opposed to wet
screeds, to control strike-off elevation for all types of elevated
(non slab-on-grade) slabs. Divide bays into halves or thirds by hard
screeds. Adjust as necessary where monitoring of previous placements
indicates unshored structural steel deflections to other than a
level profile.

Place slabs monolithically. Once slab placement commences, complete
finishing operations within same day. Slope finished slab to floor
drains where they occur, whether shown or not.

Use straightedges specifically made for screeding, such as hollow
magnesium straightedges or power strike-offs. Do not use pieces of
dimensioned lumber. Strike off and screed slab to a true surface at
required elevations. Use optical or laser instruments to check
concrete finished surface grade after strike-off. Repeat strike-off
as necessary. Complete screeding before any excess moisture or
bleeding water is present on surface. Do not sprinkle dry cement on
the surface.

Immediately following screeding, and before any bleed water appears,
use a 3000 mm (10 foot) wide highway straightedge in a cutting and
Ffilling operation to achieve surface flatness. Do not use bull
floats or darbys, except that darbying shall be allowed for narrow
slabs and restricted spaces.

Wait until water sheen disappears and surface stiffens before
proceeding further. Do not perform subsequent operations until
concrete shall sustain foot pressure with maximum of 6 mm (1/4 inch)
indentation.

Scratch Finish: Finish base slab to receive a bonded applied
cementitious application as indicated above, except that bull floats
and darbys shall be used. Thoroughly coarse wire broom within two
hours after placing to roughen slab surface to insure a permanent
bond between base slab and applied materials.
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8.

10.

11.

Float Finish: Slabs to receive unbonded toppings, steel trowel
finish, Ffill, mortar setting beds, or a built-up roof, and ramps,
stair treads, platforms (interior and exterior), and equipment pads
shall be floated to a smooth, dense uniform, sandy textured finish.
During floating, while surface is still soft, check surface for
flatness using a 3000 mm (10 foot) highway straightedge. Correct
high spots by cutting down and correct low spots by Ffilling in with
material of same composition as floor finish. Remove any surface
projections and re-float to a uniform texture.

Steel Trowel Finish: Concrete surfaces to receive resilient floor
covering or carpet, monolithic floor slabs to be exposed to view in
finished work, future floor roof slabs, applied toppings, and other
interior surfaces for which no other finish is indicated. Steel
trowel immediately following floating. During final troweling, tilt
steel trowel at a slight angle and exert heavy pressure to compact
cement paste and form a dense, smooth surface. Finished surface
shall be smooth, free of trowel marks, and uniform in texture and
appearance.

Broom Finish: Finish exterior slabs, ramps, and stair treads with a
bristle brush moistened with clear water after surfaces have been
floated. Brush in a direction transverse to main traffic. Match
texture approved by COR from sample panel.

Finished slab flatness (FF) and levelness (FL) values comply with
the following minimum requirements:

a. Areas covered with carpeting, or not specified otherwise in b.

below:
1) Slab on Grade:
a) Specified overall value Fr 25/F_ 20
b) Minimum local value Fr 17/F_ 15
2) Level suspended slabs (shored until after testing) and topping
slabs:
a) Specified overall value FF 25/FL 20
b) Minimum local value FF 17/FL 15
3) Unshored suspended slabs:
a) Specified overall value FF 25
b) Minimum local value FF 17
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4) Level tolerance such that 80 percent of all points fall within
a 20 mm (374 inch) envelope +10 mm, -10 mm (+3/8 inch, -3/8
inch) from the design elevation.
b. Areas that shall be exposed, receive thin-set tile or resilient
flooring, or roof areas designed as future floors:
1) Slab on grade:

a) Specified overall value FF 36/FL 20
b) Minimum local value FF 24/FL 15
2) Level suspended slabs (shored until after testing) and topping
slabs
a) Specified overall value FF 30/FL 20
b) Minimum local value FF 24/FL 15
3) Unshored suspended slabs:
a) Specified overall value FF 30
b) Minimum local value FF 24

4) Level tolerance such that 80 percent of all points fall within
a 20 mm (374 inch) envelope +10 mm, -10 mm (+3/8 inch, -3/8
inch) from the design elevation.

c. "Specified overall value"™ is based on the composite of all
measured values in a placement derived in accordance with ASTM
E1155.

d. "Minimum local value”™ (MLV) describes the flatness or levelness
below which repair or replacement is required. MLV is based on
the results of an individual placement and applies to a minimum
local area. Minimum local area boundaries shall not cross a
construction joint or expansion joint. A minimum local area shall
be bounded by construction and/or control joints, or by column
lines and/or half-column lines, whichever is smaller.

12. Measurements

a. Department of Veterans Affairs retained testing laboratory shall
take measurements as directed by COR, to verify compliance with
FF, FL, and other finish requirements. Measurements shall occur
within 72 hours after completion of concrete placement (weekends
and holidays excluded). Make measurements before shores or forms
are removed to insure the "as-built™ levelness is accurately
assessed. Profile data for above characteristics shall be
collected using a laser level or any Type 1l apparatus (ASTM
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13.

14.

E1155, "profileograph' or "dipstick'™). Contractor®s surveyor
shall establish reference elevations to be used by Department of
Veterans Affairs retained testing laboratory.

Contractor not experienced iIn using FF and FL criteria is
encouraged to retain the services of a floor consultant to assist
with recommendations concerning adjustments to slab thicknesses,
finishing techniques, and procedures on measurements of the
finish as it progresses in order to achieve the specific flatness

and levelness numbers.

Acceptance/ Rejection:

a.

IT individual slab section measures less than either of specified
minimum local F:/F_ numbers, that section shall be rejected and
remedial measures shall be required. Sectional boundaries shall
be set at construction and contraction (control) joints, and not
smaller than one-half bay.

IT composite value of entire slab installation, combination of
all local results, measures less than either of specified overall
Fe/F_ numbers, then whole slab shall be rejected and remedial

measures shall be required.

Remedial Measures for Rejected Slabs: Correct rejected slab areas by

grinding, planing, surface repair with underlayment compound or

repair topping, retopping, or removal and replacement of entire

rejected slab areas, as directed by COR, until a slab finish

constructed within specified tolerances is accepted.
3.14 SURFACE TREATMENTS:

A. Use on exposed concrete floors and concrete floors to receive

carpeting.

B. Liquid Densifier/Sealer: Apply in accordance with manufacturer®s

directions just prior to completion of construction.

C. Non-Slip Finish: Except where safety nosing and tread coverings are

shown, apply non-slip abrasive aggregate to treads and platforms of

concrete steps and stairs, and to surfaces of exterior concrete ramps

and platforms. Broadcast aggregate uniformly over concrete surface at
rate of application of 8% per 1/10th m? (7.5 percent per square foot) of

area. Trowel concrete surface to smooth dense finish. After curing, rub

treated surface with abrasive brick and water to slightly expose

abrasive aggregate.
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3.15 APPLIED TOPPING:

A

Separate concrete topping on floor base slab of thickness and strength
shown. Topping mix shall have a maximum slump of 200 mm (8 inches) for
concrete containing a high-range water-reducing admixture
(superplasticizer) and 100 mm (4 inches) for conventional mix. Neatly
bevel or slope at door openings and at slabs adjoining spaces not
receiving an applied finish.

Placing: Place continuously until entire section is complete, struck
off with straightedge, leveled with a highway straightedge or highway
bull float, floated and troweled by machine to a hard dense finish.
Slope to floor drains as required. Do not start floating until free
water has disappeared and no water sheen is visible. Allow drying of
surface moisture naturally. Do not hasten by "dusting"™ with cement or

sand.

3.16 RESURFACING FLOORS:

Remove existing flooring areas to receive resurfacing to expose
existing structural slab and extend not less than 25 mm (1 inch) below
new Finished floor level. Prepare exposed structural slab surface by
roughening, broom cleaning, and dampening. Apply specified bonding
grout. Place topping while the bonding grout is still tacky.

3.17 RETAINING WALLS:

A.
B.

C.

D.

Use air-entrained concrete.

Expansion and contraction joints, waterstops, weep holes, reinforcement
and railing sleeves installed and constructed as shown.

Exposed surfaces finished to match adjacent concrete surfaces, new or
existing.

Place porous backfill as shown.

3.18 PRECAST CONCRETE ITEMS:

Precast concrete items, not specified elsewhere. Cast using 25 MPa
(3000 psi) air-entrained concrete to shapes and dimensions shown.
Finish to match corresponding adjacent concrete surfaces. Reinforce
with steel for safe handling and erection.

---END - - -
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SECTION 09 05 16
SUBSURFACE PREPARATION FOR FLOOR FINISHES

PART 1 - GENERAL
1.1 DESCRIPTION
This section specifies subsurface preparation requirements for areas to
receive the installation of applied and resinous flooring. This section
includes removal of existing floor coverings, testing concrete for
moisture and pH, remedial floor coating for concrete floor slabs having
unsatisfactory moisture or pH conditions, floor leveling and repair
as required.
1.2 RELATED WORK
A. Section 09 65 16, RESILIENT SHEET FLOORING
Section 09 65 19, RESILIENT TILE FLOORING.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA
and TEST DATA.
B. Written approval confirming product compatibility with subfloor
material manufacturer and the flooring manufacturer
C. Product Data:
1. Moisture remediation system
2. Underlayment Primer
3. Cementitious Self-Leveling Underlayment
4. Cementitious Trowel-Applied Underlayment (Not suitable for resinous
floor finishes)
1.4 DELIVERY AND STORAGE
A. Deliver materials in containers with labels legible and intact and
grade-seals unbroken.
B. Store material to prevent damage or contamination.

1.5 APPLICABLE PUBLICATIONS
A. Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in text by basic
designation only.
B. American Society for Testing and Materials (ASTM):

D638-10

(2010) Test Method for Tensile Properties of Plastics
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Standard Practice for Abrading Concrete to alter the

D4259-88 - -
surface profile of the concrete and to remove foreign

(2012) } i

materials and weak surface laitance.
C109/C109M Standard Test Method for Compressive Strength of
-12 Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube
(2012) Specimens) Modified Air Cure Only
D7234-12 Standard Test Method for Pull-Off Adhesion Strength of
(2012) Coatings on Concrete Using Portable Pull-Off Adhesion
Testers.
Eg6/E96M - Standard Test Methods for Water Vapor Transmission of
(2012) Materials
F710-11 Standard Practice for Preparing Concrete Floors to
(2011) Receive Resilient Flooring
F1869-11 Standard Test Method for Measuring Moisture Vapor
Emission Rate of Concrete Subfloor Using Anhydrous

(2011) i O
Calcium Chloride
F2170-11 Standard Test Method for Determining Relative Humidity in
(2011) Concrete Floor Slabs Using in situ Probes
C348-08 Standard Test Method for Flexural Strength of Hydraulic-
(2008) Cement Mortars
C191-13 Standard Test Method for Time of Setting of Hydraulic
(2013) Cement by Vicat Needle

PART 2 - PRODUCTS
2.1 MOISTURE REMEDIATION COATING

A. System Descriptions:

1. High-solids, epoxy system designed to suppress excess moisture in

concrete prior to an overlayment. For use under resinous products,

VCT, tile and carpet where issues caused by moisture vapor are a

concern.

B. Products: Subject to compliance with applicable fire, health,

environmental, and safety requirements for storage, handling,

installation, and clean up.

C. System Components: Verify specific requirements as systems vary by

manufacturer. Verify build up layers and installation method. Verify

compatibility with substrate. Use manufacturer’s standard components,

compatible with each other and as follows:

1. Liquid applied coating:

a. Resin: epoxy.

b. Formulation Description: Multiple component high solids.
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c. Application: Per manufacturer’s written installation
requirements.

d. Thickness: minimum 10 mils

D. Material Vapor Permeance: Application shall achieve a permeance rating
of less than 0.1 perm in accordance with ASTM E96/E96M.
E. Maximum RH requirement: 100% testing in accordance with ASTM F2170.
Property Test Value
Tensile Strength ASTM D638 4,400 psi
Volatile Organic Compound | SCAMD Rule 1113 25 grams per liter
Limits (V.0.C.)
Permeance ASTM E96 0.1 perms
Tensile Modulus ASTM D638 1.9X10°psi
Percent Elongation ASTM D638 12%
Cure Rate Per manufacture’s 4 hours Tack free
Data with 24hr recoat
window
Bond Strength ASTM D7234 100% bond to
concrete failure

2.2 CEMENTITIOUS SELF-LEVELING UNDERLAYMENT

A

System Descriptions:

1. High performance self-leveling underlayment resurfacer. Single
component, self-leveling, cementitious material designed for easy
application as an underlayment for all types of flooring materials.
It is used for substrate repair and leveling.

Products: Subject to compliance with applicable fire, health,

environmental, and safety requirements for storage, handling,

installation, and clean up. Gypsum-based products are unacceptable.

System Characteristics:

1. Wearing Surface: smooth

2. Thickness: Per architectural drawings, ranging from feathered edge
to 1”7, per application. Applications greater than 1” require
additional 3/8” aggregate to mix or as recommended by manufacturer.

Underlayment shall be calcium aluminate cement-based, containing

Portland cement. Gypsum-based products are unacceptable.

. Compressive Strength: Minimum 4100 psi in 28 days in accordance with

ASTM C109/C109M.
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Flexural Strength: Minimum 1000 psi in 28 days in accordance with ASTM
C348
Dry Time: Underlayment shall receive the application of moisture
insensitive tile in 6 hours, floor coverings in 16 hours.
Primer: compatible and as recommended by manufacturer for use over
intended substrate
System Components: Manufacturer®s standard components that is
compatible with each other and as follows:
1. Primer:
a. Resin: copolymer
b. Formulation Description: single component ready to use.
c. Application Method: Squeegee and medium nap roller.
All puddles shall be removed, and material shall be allowed to
dry, 1-2 hours at 70F/21C.
d. Number of Coats: (1) one.
2. Grout Resurfacing Base:
a. Formulation Description: Single component, cementitious self-
leveling high-early and high-ultimate strength grout.
b. Application Method: colloidal mix pump, cam rake, spike roll.
1) Thickness of Coats: Per architectural scope, 1”7 lifts.
2) Number of Coats: More than one if needed.
c. Aggregates: for applications greater than linch, require
additional 3/8” aggregate to mix.

Property Test Value

2,200 psi @ 24 hrs
3,000 psi @ 7 days

Compressive Strength ASTM C109/C109M

Initial set time 30-45 min.
Final Set time ASTM C191 1 to 1.5 hours
0,
Bond Strength ASTM D7234 100% bond to
concrete failure
2.3 CEMENTITIOUS TROWEL-APPLIED UNDERLAYMENT(NOT SUITABLE FOR RESINOUS FLOOR
FINISHES)
A_ Underlayment shall be calcium aluminate cement-based, containing

Portland cement. Gypsum-based products are unacceptable.

. Compressive Strength: Minimum 4000 psi in 28 days

C. Trowel-applied underlayment shall not contain silica quartz (sand).

D. Dry Time: Underlayment shall receive the application of floor covering

in 15-20 minutes.
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PART 3 - EXECUTION
3.1 ENVIRONMENTAL REQUIREMENTS

A

B.

C.

Maintain ambient temperature of work areas at not less than 16 degree C
(60 degrees F), without interruption, for not less than 24 hours before
testing and not less than three days after testing.

Maintain higher temperatures for a longer period of time where required
by manufacturer®s recommendation.

Do not install materials when the temperatures of the substrate or

materials are not within 60-85 degrees F/ 16-30 degrees C.

3.2 SURFACE PREPARATION

A

Existing concrete slabs with existing floor coverings:

1. Conduct visual observation of existing floor covering for adhesion,
water damage, alkaline deposits, and other defects.

2. Remove existing floor covering and adhesives. Comply with local,
state and federal regulations and the RFClI Recommended Work
Practices for Removal of Resilient Floor Coverings, as applicable to
the floor covering being removed.

Concrete shall meet the requirements of ASTM F710 and be sound, solid,

clean, and free of all oil, grease, dirt, curing compounds, and any

substance that might act as a bond-breaker before application. As
required prepare slab by mechanical methods. No chemicals or solvents
shall be used.

General: Prepare and clean substrates according to flooring

manufacturer®s written instructions for substrate indicated.

Prepare concrete substrates per ASTM D4259 as follows:

1. Dry abrasive blasting.

2. Wet abrasive blasting.

3. Vacuum-assisted abrasive blasting.

4. Centrifugal-shot abrasive blasting.

5. Comply with manufacturer®s written instructions.

Repair damaged and deteriorated concrete according to flooring

manufacturer®s written recommendations.

Verify that concrete substrates are dry.

Perform anhydrous calcium chloride test, ASTM F 1869. Proceed with

application only after substrates have maximum moisture-vapor-emission

rate of per flooring manufactures formal and project specific written
recommendation.

SUBSURFACE PREPARATION FOR FLOOR FINISHES
09 05 16 - 5



Perform in situ probe test, ASTM F2170. Proceed with application only
after substrates do not exceed a maximum potential equilibrium relative
humidity per flooring manufacture’s formal and project specific written
recommendation.

Provide a written report showing test placement and results.
Alkalinity: Measure surface pH in accordance with procedures provided
in ASTM F710 or as outlined by qualified testing agency or flooring
manufacturer’s technical representative.

Tolerances: Subsurface shall meet the flatness and levelness tolerance
specified on drawings or recommended by the floor finish manufacturer.
Tolerance shall also not to exceed 1/4” deviation in 10°. As required,
install underlayment to achieve required tolerance.

Other Subsurface: For all other subsurface conditions, such as wood or
metal, contact the floor finish or underlayment manufacturer, as
appropriate, for proper preparation practices.

3.3 MOISTURE REMEDIATION COATING:

A

C.

Where results of relative humidity testing (ASTM F2170) exceed the
requirements of the specified flooring manufacturer, apply remedial
coating as specified to correct excessive moisture condition.

Prior to remedial floor coating installation mechanically prepare the
concrete surface to provide a concrete surface profile in accordance
with ASTM D4259.

Mix and apply moisture remediation coating In accordance with
manufacturer’”s instructions.

3.4 CEMENTITOUS UNDERLAYMENT:

A

B.

Install cementitious self-leveling underlayment as required to correct
surface defects, Floor flatness or levelness corrections to meet the
tolerance requirements as or detailed on drawings, address non-moving
cracks or joints, provide a smooth surface for the installation of
floor covering or meet elevation requirements detailed on drawings.
Mix and apply In accordance with manufacturer®™s instructions.

3.5 PROTECTION

A

Prior to the installation of the finish flooring, the surface of the
underlayment shall be protected from abuse by other trades by the use
of plywood, tempered hardwood, or other suitable protection course
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3.6 FIELD QUALITY CONTROL
A. Where specified, field sampling of products shall be conducted by a
qualified, independent testing facility.

- --END- - -
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SECTION 09 65 16
RESILIENT SHEET FLOORING

PART 1 - GENERAL
1.1 DESCRIPTION

A.

B.

C.

This Section specifies the installation of sheet flooring with backing

and integral cove base.

Grades of resilient sheet vinyl floor covering without backing having

vinyl plastic wearlayer with backing.

Installation of sheet flooring including following:

1. Heat welded seams.

2. Integral cove base: Installed at intersection of floor and vertical
surfaces.

1.2 RELATED WORK

A
B.

Concrete floors: Section 03 30 00, CAST-IN-PLACE CONCRETE.
Unbacked vinyl (homogenous) sheet flooring with welded seams: Section 09
65 16, RESILIENT SHEET FLOORING.

1.3 QUALITY CONTROL-QUALIFICATIONS:

A.

The Contracting Officer shall approve products or service of proposed
manufacturer, suppliers, and installers, and the Contractor shall submit
certification that:

1. Heat welded seaming is manufacturers prescribed method of
installation.

2. Installer is approved by manufacturer of materials and has technical
qualifications, experience, trained personnel, and facilities to
install specified items.

3. Manufacturer®s product submitted has been in satisfactory operation,
on three installations similar and equivalent in size to this project
for three years. Submit list of installations.

. The sheet vinyl floor coverings shall meet fire performance

characteristics as determined by testing products, per ASTM test method,

indicated below by Underwriters Laboratories, Inc. (UL) or another

recognized testing and inspecting agency acceptable to authorities

having jurisdiction.

1. Critical Radiant Flux: 0.45 watts per sq. cm or more, Class 1, per
ASTM E648.

2. Smoke Density: Less than 450 per ASTM E662.

- The floor covering manufacturer shall certify that products supplied for

installation comply with local regulations controlling use of volatile
organic compounds (VOC’s).
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1.4 SUBMITTALS
A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, submit following:
B. Manufacturer®s Literature and Data:
1. Description of resilient material and accessories to be provided.
2. Resilient material manufacturer®s recommendations for adhesives, weld
rods, sealants, and underlayment.
3. Application and installation instructions.
C. Samples:
1. Sheet material, 38 mm by 300 mm (1-1/2 inch by 12 inch), of each
color and pattern with a welded seam using proposed welding rod //
300 mm (12 inches) square for each type, pattern and color//.
2. Cap strip and fillet strip, 300 mm (12 inches) for integral base.
3. Shop Drawings and Certificates: Layout of joints showing patterns
where joints are expressed, and type and location of obscure type
joints. Indicate orientation of directional patterns.
4. Certificates: Quality Control Certificate Submittals and lists
specified in paragraph, QUALIFICATIONS.
5. Edge strips: 150 mm (6 inches) long each type.
6. Adhesive, underlayment and primer: Pint container, each type.
1.5 PROJECT CONDITIONS
A. Maintain temperature of floor materials and room, where work occurs,

above 18 ° C (65 °F) and below 38 °C (100 °F) for 48 hours before, during
and for 48 hours after installation. After above period, room

temperature shall not fall below 13 °C (55 °F).

B. Construction in or near areas to receive Fflooring work shall be
complete, dry and cured. Do not install resilient flooring over slabs
until they have been cured and are sufficiently dry to achieve a bond
with adhesive. Follow flooring manufacturer’s recommendations for bond
and moisture testing.

C. Building shall be permanently enclosed. Schedule construction so that
floor receives no construction traffic when completed.

1.6 DELIVERY, STORAGE AND HANDLING

A_ Deliver materials to site in original sealed packages or containers;
labeled for identification with manufacturer®s name and brand.

B. Deliver sheet flooring full width roll, completely enclosed in factory
wrap, clearly marked with the manufacturer®s number, type and color,
production run number and manufacture date.

C. Store materials in weathertight and dry storage facility. Protect from
damage due to handling, weather, and construction operations before,
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during and after installation. Store sheet flooring on end with ambient
temperatures maintained as recommended by manufacturer.

D. Store sheet flooring on end.

E. Move sheet vinyl floor coverings and installation accessories into
spaces where they shall be installed at least 48 hours in advance of
installation.

1.7 APPLICABLE PUBLICATIONS

A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.
B. American Society For Testing Materials (ASTM):

E648-10. ... . coceaoo.. Critical Radiant Flux of Floor-Covering Systems
Using a Radiant Energy Source.

E662-12. .. ... ... .. ..... Specific Optical Density of Smoke Generated by
Solid Materials.

F710-08. .. ... ... _....... Practice for Preparing Concrete Floors and Other
Monolithic Floors to Receive Resilient Flooring.

F1303-04(2009) .. .. ... ... Sheet Vinyl Floor Covering with Backing.

F1869-10.. ... ... ....... Moisture Vapor Emission Rate of Concrete
Subfloor using Anhydrous Calcium Chloride

F1913-04(2010) ... ... . ... Sheet Vinyl Flooring without Backing

F2170-09. . ... ... ...... Determining Relative Humidity in Concrete Floor

Slabs using In-situ Probes
C. Resilient Floor Covering Institute (RFCI):

Recommended Work Practices for Removal of Resilient Floor Coverings.

1.8 SCHEDULING
Interior finish work such as plastering, drywall finishing, concrete,
terrazzo, ceiling work, and painting work shall be complete and dry
before installation. Mechanical, electrical, and other work above
ceiling line shall be completed. Heating, ventilating, and air
conditioning systems shall be installed and operating in order to
maintain temperature and humidity requirements.

1.9 WARRANTY:
Submit written warranty, in accordance with FAR clause 52.246-21,
Warranty of Construction requirements.

PART 2 - PRODUCTS

2.1 SHEET VINYL FLOOR COVERINGS
A. Sheet Vinyl Floor Coverings: Smooth face, minimum thickness nominal
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2 mm (0.08 inch). Sheet flooring shall conform to ASTM F1913 and
material requirements specified in ASTM F1303, Type 11, Grade 1, backing
classification not applicable. Foam backed sheet flooring is not
acceptable.

B. Size: Provide maximum size sheet vinyl material produced by manufacturer
to provide minimum number of joints. Minimum size width acceptable -
1200 mm (48 inches).

C. Each color and pattern of sheet flooring shall be of same production
run.

2.2 WELDING ROD:

Product of floor covering manufacturer in color shall match field color

of sheet vinyl covering.

2.3 APPLICATION MATERIALS AND ACCESSORIES

A. Floor and Base Adhesive: Type recommended by sheet flooring material
manufacturer for conditions of use.

B. Mastic Underlayment (for concrete floors): Provide products with latex
or polyvinyl acetate resins in mix. Condition to be corrected shall
determine type of underlayment selected for use.

C. Base Accessories:

1. Fillet Strip: 19 mm (374 inch) radius fillet strip compatible with
resilient sheet material.

2. Cap Strip: Extruded flanged zero edge vinyl reducer strip
approximately 25 mm (one inch) exposed height with 13 mm (1/2 inch)
flange.

2.4 SHEET FLOORING

A_. ASTM F1303, Type 11, Grade 1, except for backing requirements. Foam
backed sheet flooring is not acceptable.

B. Minimum nominal thickness 2 mm (0.08 inch); 1800 mm (6 ft) minimum
width.

C. Critical Radiant Flux: 0.45 watts per sg.cm or more, Class I, per ASTM
E648.

D. Smoke density: less than 450 per ASTM E662.

E. Color and pattern of sheet flooring of the same production run.

2.5 ADHESIVES
Water resistant type recommended by the sheet flooring manufacturer for
the conditions of use. VOC not to exceed 50g/L
2.6 BASE CAP STRIP AND COVE STRIP
A. Extruded vinyl compatible with the sheet flooring.
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B.

C.

Cap strip "J" shape with feathered edge flange approximately 25 mm (one
inch) wide; top designed to receive sheet flooring with 13 mm (1/2 inch)
flange lapping top of flooring

Cove strip 70 mm (2-3/4 inch) radius.

2.7 LEVELING COMPOUND (FOR CONCRETE FLOORS)

Provide cementitious products with latex or polyvinyl acetate resins in

the mix.

2.8 PRIMER (FOR CONCRETE SUBFLOORS)

As recommended by the adhesive or sheet flooring manufacturer.

2.9 EDGE STRIPS

A
B.

C.

Extruded aluminum, mill finish, mechanically cleaned.

28 mm (1-1/8 inch) wide, 6 mm (1/4 inch) thick, bevel one edge to 3 mm
(1/8 inch) thick.

Drill and counter sink edge strips for flat head screws. Space holes
near ends and approximately 225 mm (9 inches) on center in between.

2.10 SEALANT

A

Compatible with sheet flooring.

PART 3 - EXECUTION
3.1 PROJECT CONDITIONS

A

B.

C.
D.
E.

Maintain temperature of sheet flooring above 36 °C (65 °F), for 48 hours

before installation.
Maintain temperature of rooms where sheet flooring work occurs above

36 °C (65 °F), for 48 hours, before installation and during
installation.
After installation, maintain temperature at or above 36 °C (65 °F.)

Building is permanently enclosed.
Wet construction In or near areas to receive sheet flooring is complete,

dry and cured.

3.2 SUBFLOOR PREPARATION

A

Concrete Subfloors: Verify that concrete slabs comply with ASTM F710.

1. Installer shall examine surfaces on which resilient sheet flooring is
to be installed, and shall advise Contractor, in writing, of areas
which are unacceptable for installation of flooring material.
Installer shall advise Contractor which methods shall be used to
correct conditions that shall impair proper installation.
Installation shall not proceed until unsatisfactory conditions have
been corrected.

2. Slab substrates dry, free of curing compounds, sealers, hardeners,
and other materials which would interfere with bonding of adhesive.
Determine adhesion and dryness characteristics by performing bond and
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moisture tests recommended by Resilient Floor Covering Institute
recommendations in manual RFCI-MRP.

B. Broom or vacuum clean substrates to be covered by sheet vinyl floor
coverings immediately before installation. Following cleaning, examine
substrates to determine if there is visually any evidence of moisture,
alkaline salts, carbonation, or dust.

C. Primer: If recommended by flooring manufacturer, prior to application of
adhesive, apply concrete slab primer in accordance with manufacturer’s
directions.

D. Correct conditions which shall impair proper installation, including
trowel marks, pits, dents, protrusions, cracks or joints.

E. Fill cracks, joints, depressions, and other irregularities in concrete
with leveling compound.

1. Do not use adhesive for filling or leveling purposes.

2. Do not use leveling compound to correct imperfections which can be
corrected by spot grinding.

3. Trowel to smooth surface free of trowel marks, pits, dents,
protrusions, cracks or joint lines.

F. Clean floor of oil, paint, dust and deleterious substances. Leave floor
dry and cured free of residue from existing curing or cleaning agents.

G. Moisture Testing: Perform moisture and pH test as recommended by the
flooring and adhesive manufacturers. Perform test locations starting on
the deepest part of the concrete structure. Proceed with installation
only after concrete substrates meet or exceed the manufacturer’s
requirements. In the absence of specific guidance from the flooring or
adhesive manufacturer the following requirements shall be met:

1. Perform moisture vapor emission tests in accordance with ASTM F1869.
Proceed with installation only after substrates have a maximum
moisture-vapor-emission rate of 1.36 kg of water/92.9 sq. m (31b of
water/1000 sq. ft.) in 24 hours.

2. Perform concrete internal relative humidity testing using situ probes
in accordance with ASTM F2170. Proceed with installation only after
concrete reaches maximum 75 percent relative humidity level
measurement.

H. Preparation shall include the removal of existing resilient floor and
existing adhesive. Do not use solvents to remove adhesives.

1. Remove existing resilient flooring and adhesive completely in accordance
with Resilient Floor Covering Institute recommendations in manual RFCI-
WP. Solvents shall not be used.
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3.3

INSTALLATION OF FLOORING

A

B.

I.
J.

Install work in strict compliance with manufacturer®s instructions and

approved layout drawings.

Maintain uniformity of sheet vinyl floor covering direction and avoid

Cross seams.

Arrange for a minimum number of seams and place them in inconspicuous

and low traffic areas, but in no case less than 150 mm (6 inches) away

from parallel joints in flooring substrates.

Match edges of resilient floor coverings for color shading and pattern

at seams.

Where resilient sheet flooring abuts other flooring material floors

shall Ffinish level.

Extend sheet vinyl floor coverings into toe spaces, door reveals,

closets, and similar openings.

Inform the COR of conflicts between this section and the manufacturer®s

instructions or recommendations for auxiliary materials, or installation

methods, before proceeding.

Install sheet in full coverage adhesives.

1. Air pockets or loose edges shall not be accepted.

2. Trim sheet materials to touch in the length of intersection at pipes
and vertical projections; seal joints at pipe with waterproof cement
or sealant.

Keep joints to a minimum; avoid small filler pieces or strips.

Follow manufacturer’s recommendations for seams at butt joints. Do not

leave any open joints that would be readily visible from a standing

position.

Follow manufacturer’s recommendations regarding pattern match, if

applicable.

Installation of Edge Strips:

1. Locate edge strips under center lines of doors unless otherwise
indicated.

2. Set aluminum strips in adhesive, anchor with lead anchors and
stainless steel Phillips screws.

Integral Cove Base Installation:

1. Set preformed fillet strip to receive base.

2. Install the base with adhesive, terminate expose edge with the cap
strip.

3. Form internal and external corners to the geometric shape generated
by the cove at either straight or radius corners.

4. Solvent weld joints as specified for the flooring. Seal cap strip to
wall with an adhesive type sealant.
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5. Unless otherwise specified or shown where sheet flooring is
scheduled, provide integral base at intersection of floor and
vertical surfaces. Provide sheet flooring and base scheduled for room
on floors and walls under and behind areas where casework, laboratory
and pharmacy furniture and other equipment occurs, except where
mounted in wall recesses.

3.4 INSTALLATION OF INTEGRAL COVED BASE

A. Set preformed cove to receive base. Install base material with adhesive
and terminate exposed edge with cap strip. Integral base shall be 150 mm
(6 inches) high.

B. Internal and external corners shall be formed to geometric shape
generated by cove at either square or radius corners.

3.5 WELDING

A. Heat weld all joints of flooring and base using equipment and procedures
recommended by flooring manufacturer.

B. Welding shall consist of routing joint, inserting a welding rod into
routed space, and terminally fusing into a homogeneous joint.

C. Upon completion of welding, surface across joint shall finish flush,
free from voids, and recessed or raised areas.

D. Fusion of Material: Joint shall be fused a minimum of 65 percent through

thickness of material, and after welding shall meet specified
characteristics for flooring.

3.6 CLEANING

A.

B.

C.

D.
E.

Clean small adhesive marks during application of sheet flooring and base
before adhesive sets, excessive adhesive smearing shall not be accepted.
Remove visible adhesive and other surface blemishes using methods and
cleaner recommended by floor covering manufacturers.

Clean and polish materials per flooring manufacturer’s written
recommendations.

Vacuum floor thoroughly.

Do not wash floor until after period recommended by floor covering
manufacturer and then prepare in accordance with manufacturer’s
recommendations.

Upon completion, COR shall inspect floor and base to ascertain that work
was done in accordance with manufacturer®s printed instructions.

Perform initial maintenance according to flooring manufacturer’s written
recommendations.
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3.7 PROTECTION:

A

Protect installed flooring as recommended by Fflooring manufacturer
against damage from rolling loads, other trades, or placement of
fixtures and furnishings.
Keep traffic off sheet flooring for 24 hours after installation.
Where construction traffic is anticipated, cover sheet flooring with
reinforced kraft paper properly secured and maintained until removal is
authorized by the COR.
Where protective materials are removed and immediately prior to
acceptance, repair any damage, re-clean sheet flooring, lightly re-apply
polish and buff floor.

---END - - -
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SECTION 09 65 19
RESILIENT TILE FLOORING

PART 1 - GENERAL
1.1 DESCRIPTION

This section specifies the installation of solid vinyl tile flooring,
vinyl composition tile flooring, rubber tile flooring, and accessories.

1.2 RELATED WORK

A.

Subsurface Preparation for Floor Finishes: Section 09 05 16.

1.3 SUBMITTALS

A.

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Manufacturer®s Literature and Data:

1. Description of each product.

2. Resilient material manufacturers recommendations for adhesives,
underlayment, primers and polish.

3. Application and installation instructions.

Samples:

1. Tile: 300 mm by 300 mm (12 inches by 12 inches) for each type,
pattern and color.

2. Edge Strips: 150 mm (6 inches) long, each type.

3. Feature Strips: 150 mm (6 inches) long.

Shop Drawings:

1. Layout of patterns shown on the drawings and in Section 09 06 00,
SCHEDULE FOR FINISHES.

2. Edge strip locations showing types and detail cross sections.

Test Reports:

1. Abrasion resistance: Depth of wear for each tile type and color and
volume loss of tile, certified by independent laboratory.

2. Tested per ASTM F510.

1.4 DELIVERY

A. Deliver materials to the site in original sealed packages or containers,
clearly marked with the manufacturer®s name or brand, type and color,
production run number and date of manufacture.

B. Materials from containers which have been distorted, damaged or opened
prior to installation shall be rejected.

1.5 STORAGE
A. Store materials in weathertight and dry storage facility.
B. Protect from damage from handling, water, and temperature.
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1.6 APPLICABLE PUBLICATIONS

A

B.

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

American Society for Testing and Materials (ASTM):

D4078-02 (2008)......... Water Emulsion Floor Finish

E648-10. ... . cocoaoo.. Critical Radiant Flux of Floor Covering Systems
Using a Radiant Energy Source

E662-09. .. ... . ... .. ..... Specific Optical Density of Smoke Generated by
Solid Materials

E1155-96 (R2008)........ Determining Floor Flatness and Floor Levelness
Numbers

F510-93 (R 2008)........ Resistance to Abrasion of Resilient Floor
Coverings Using an Abrader with a Grit Feed
Method

F710-08. .. ... ... .. ..... Preparing Concrete Floors to Receive Resilient
Flooring

F1066-04 (R2010)........ Vinyl Composition Floor Tile

F1344-10. ... ... ... ..... Rubber Floor Tile

F1700-04 (R2010)........ Solid Vinyl Floor Tile

. Resilient Floor Covering Institute (RFCI):

IP #2. ... Installation Practice for Vinyl Composition Tile

(VCT)
. Federal Specifications (Fed. Spec.):

SS-T-312. . ... .. Tile Floor: Asphalt, Rubber, Vinyl and Vinyl

Composition

PART 2 - PRODUCTS
2.1 GENERAL

A.

D.
2.2 VI
A.

B.

Furnish product type, materials of the same production run and meeting
following criteria.

. Use adhesives, underlayment, primers and polish recommended by the floor

resilient material manufacturer.

. Critical Radiant Flux: 0.45 watts per sq. cm or more, Class 1, per ASTM

E 648.

Smoke density: Less than 450 per ASTM E662.

NYL COMPOSITION TILE

ASTM F1066, Composition 1, Class 2 (through pattern), 300 mm (12 inches)
square, 3 mm (1/8 inch) thick.

Color and pattern uniformly distributed throughout thickness.
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2.3 SOLID VINYL-TILE
A. ASTM F1700, 300 mm (12 by 12 inches) square, 3 mm (1/8 inch) thick,
homogenous throughout.
B. Color and Pattern uniformly distributed throughout thickness.
C. Where solid vinyl tiles are specified, seek products with recycled
content.
2.4 RUBBER TILE
A. ASTM F1344, Class 1, homogenous rubber tile, B, through mottled, 300 mm
(12 inches) square, 3 mm (1/8 inch) thick.
B. Color and pattern uniformly distributed throughout tile.
C. Molded pattern wearing surface base thickness 3 mm (1/8 inch) thick.
D. Where rubber tile is used provide tiles with a minimum of 90% post
consumer rubber.
2.5 ADHESIVES
A. Comply with applicable regulations regarding toxic and hazardous
materials Green Seal (GS-36) for commercial adhesive.
B. Use low-VOC adhesive during installation. Water based is preferred over
solvent based adhesives.
2.6 PRIMER (FOR CONCRETE SUBFLOORS)
As recommended by the adhesive and tile manufacturer.

2.7 LEVELING COMPOUND (FOR CONCRETE FLOORS)
A. Provide cementitious products with latex or polyvinyl acetate resins in
the mix.
B. Determine the type of underlayment selected for use by the condition to
be corrected.
2.8 POLISH AND CLEANERS
A. Cleaners RFCI CL-1.
B. Polish: ASTM D4078.
2.9 EDGE STRIPS
A. 28 mm (1-1/8 inch) wide unless shown otherwise.
B. Bevel from maximum thickness to minimum thickness for flush joint unless
shown otherwise.
C. Extruded aluminum, mill Ffinish, mechanically cleaned:
1. Drill and counter sink edge strip for flat head screws.
2. Space holes near ends and approximately 225 mm (9 inches) on center

between.
D. Resilient Edge Strip or Reducer Strip: Fed. Specs. SS-T-312, Solid
vinyl.
2.10 SCREWS

Stainless steel flat head screw.
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2.11 FEATURE STRIPS

A.
B.

Use same material as floor tile.
Sizes and shapes as shown.

PART 3 - EXECUTION
3.1 PROJECT CONDITIONS

A.

B.

Maintain temperature of materials a minimum of 22 °C (70 °F,) for 48
hours before installation.

Maintain temperature of rooms where work occurs between 21 °C and 27 °C
(70 °F and 80 °F), for at least 48 hours, before, during and after
installation.

Do not install flooring until building is permanently enclosed and wet

construction in or near areas to receive tile materials is complete, dry
and cured.

3.2 SUBFLOOR PREPARATION

A

Verify that concrete slabs comply with ASTM F710. At existing slabs,
determine levelness by F-number method in accordance with ASTM E1155.
Overall value shall not exceed as follows:
FF30/FL20
Correct conditions which shall impair proper installation.
Fill cracks, joints and other irregularities in concrete with leveling
compound:
1. Do not use adhesive for filling or leveling purposes.
2. Do not use leveling compound to correct imperfections which can be
corrected by spot grinding.
3. Trowel to smooth surface free of trowel marks, pits, dents,
protrusions, cracks or joints.
Clean floor of oil, paint, dust, and deleterious substances: Leave floor
dry and cured free of residue from existing curing or cleaning agents.
Concrete Subfloor Testing:
Determine Adhesion and dryness of the floor by bond and moisture tests
as recommended by RFCI manual MRP.
Perform additional subfloor preparation to obtain satisfactory adherence
of flooring 1If subfloor test patches allows easy removal of tile.
Prime the concrete subfloor if the primer shall seal slab conditions
that would inhibit bonding, or if priming is recommended by the tile or
adhesive manufacturers.
Preparation of existing installation shall include the removal of
existing resilient floor and existing adhesive. Do not use solvents to
remove adhesives.
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3.3 INSTALLATION

A

B.

Install in accordance with manufacturer®s instructions for application

and installation unless specified otherwise.

Mix tille from at least two containers. An apparent line either of shades

or pattern variance shall not be accepted.

Tile Layout:

1. If layout is not shown on drawings, lay tile symmetrically about
center of room or space with joints aligned.

2. No tile shall be less than 150 mm (6 inches) and of equal width at
walls.

3. Place tile pattern in the same direction; do not alternate tiles.

Trim tiles to touch for the length of intersections at pipes and

vertical projections, seal joints at pipes with waterproof cement.

Application:

1. Apply adhesive uniformly with no bare spots.

a. Conform to RFC1-TM-6 for joint tightness and for corner
intersection unless layout pattern shows random corner
intersection.

b. More than 5 percent of the joints not touching shall not be
accepted.

2. Roll tile floor with a minimum 45 kg (100 pound) roller. No
exceptions.

3. The COR shall have test tiles removed to check for non-uniform
adhesion, spotty adhesive coverage, and ease of removal. Install new
tile for broken removed tile.

Installation of Edge Strips:

1. Locate edge strips under center line of doors unless otherwise shown.

2. Set resilient edge strips in adhesive. Anchor metal edge strips with
anchors and screws specified.

3. Where tile edge is exposed, butt edge strip to touch along tile edge.

4. Where thin set ceramic tile abuts resilient tile, set edge strip
against floor file and against the ceramic tile edge.

3.4 CLEANING AND PROTECTION

A

Clean adhesive marks on exposed surfaces during the application of
resilient materials before the adhesive sets. Exposed adhesive is not
acceptable.

Keep traffic off resilient material for a minimum 72 hours after
installation.

Clean and polish materials in the following order:

1. For the first two weeks sweep and damp mopped only.
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E.

2. After two weeks, scrub resilient materials with a minimum amount of
water and a mild detergent. Leave surface clean and free of detergent
residue.

3. Apply polish to the floors in accordance with the polish
manufacturer®s instructions.

When construction traffic occurs over tile, cover resilient materials

with reinforced kraft paper properly secured and maintained until

removal is directed by COR. At entrances and where wheeled vehicles or
carts are used, cover tile with plywood, hardboard, or particle board
over paper, secured and maintained until removal is directed by COR.

When protective materials are removed and immediately prior to

acceptance, replace any damage tile, re-clean resilient materials,

lightly re-apply polish and buff floors.

3.6 LOCATION

A

Unless otherwise specified or shown, install tile flooring, on floor
under areas where casework, laboratory and pharmacy furniture and other
equipment occurs, except where mounted in wall recesses.

Extend tile flooring for room into adjacent closets and alcoves.

---END- - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL
1.1 DESCRIPTION

A. The requirements of this Section shall apply to all sections of

Division 22.

B. Definitions:

1.
2.

Exposed: Piping and equipment exposed to view in finished rooms.
Option or optional: Contractor®s choice of an alternate material or
method.

1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
C. Section 03 30 00, CAST-IN-PLACE CONCRETE.

1.3 QUALITY ASSURANCE

A. Products Criteria:

1.

Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years. However, digital electronics
devices, software and systems such as controls, instruments,
computer work station, shall be the current generation of technology
and basic design that has a proven satisfactory service record of at
least three years.

Equipment Service: There shall be permanent service organizations,
authorized and trained by manufacturers of the equipment supplied,
located within 4 hours of the project. These organizations shall
come to the site and provide acceptable service to restore
operations within four hours of receipt of notification by phone, e-
mail or fax iIn event of an emergency, such as the shut-down of
equipment; or within 24 hours in a non-emergency. Names, mail and e-
mail addresses and phone numbers of service organizations providing
service under these conditions for (as applicable to the project):
pumps, critical instrumentation, computer workstation and
programming shall be submitted for project record and inserted into
the operations and maintenance manual.

All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.
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4. The products and execution of work specified in Division 22 shall
conform to the referenced codes and standards as required by the
specifications. Local codes and amendments enforced by the local
code official shall be enforced, if required by local authorities
such as the natural gas supplier. |IT the local codes are more
stringent, then the local code shall apply. Any conflicts shall be
brought to the attention of the Contracting Officers Representative
(COR).

5. Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products
of one manufacturer.

6. Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

7. Nameplates: Nameplate bearing manufacturer®s name or identifiable
trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.

8. Asbestos products or equipment or materials containing asbestos
shall not be used.

Welding: Before any welding is performed, contractor shall submit a

certificate certifying that welders comply with the following

requirements:

1. Qualify welding processes and operators for piping according to ASME
"Boiler and Pressure Vessel Code™, Section IX, "Welding and Brazing
Qualifications™.

2. Comply with provisions of ASME B31 series "Code for Pressure
Piping".

3. Certify that each welder has passed American Welding Society (AWS)
qualification tests for the welding processes involved, and that
certification iIs current.

4. All welds shall be stamped according to the provisions of the
American Welding Society.

Manufacturer®s Recommendations: Where installation procedures or any

part thereof are required to be In accordance with the recommendations

of the manufacturer of the material being installed, printed copies of
these recommendations shall be furnished to the COR prior to
installation. Installation of the item shall not be allowed to proceed
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D.

E.
F.

until the recommendations are received. Failure to furnish these

recommendations can be cause for rejection of the material.

Execution (Installation, Construction) Quality:

1. All items shall be applied and installed in accordance with
manufacturer®s written instructions. Conflicts between the
manufacturer®s instructions and the contract drawings and
specifications shall be referred to the COR for resolution. Written
hard copies or computer files of manufacturer’s installation
instructions shall be provided to the COR at least two weeks prior
to commencing installation of any item.

2. Complete layout drawings shall be required by Paragraph, SUBMITTALS.
Construction work shall not start on any system until the layout
drawings have been approved.

Guaranty: Warranty of Construction, FAR clause 52.246-21.

Plumbing Systems: IPC, International Plumbing Code.

1.4 SUBMITTALS

A

Submittals shall be submitted in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES.

Information and material submitted under this section shall be marked
"SUBMITTED UNDER SECTION 22 05 11, COMNON WORK RESULTS FOR PLUMBING™,
with applicable paragraph identification.

. Contractor shall make all necessary field measurements and

investigations to assure that the equipment and assemblies shall meet
contract requirements.

IT equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.
Approval shall be given only if all features of the equipment and
associated systems, including accessibility, are equivalent to that
required by the contract.

Prior to submitting shop drawings for approval, contractor shall
certify in writing that manufacturers of all major items of equipment
have each reviewed drawings and specifications, and have jointly
coordinated and properly integrated their equipment and controls to
provide a complete and efficient installation.

. Upon request by Government, lists of previous installations for

selected items of equipment shall be provided. Contact persons who
shall serve as references, with telephone numbers and e-mail addresses
shall be submitted with the references.
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G.

Manufacturer®s Literature and Data: Manufacturer’s literature shall be

submitted under the pertinent section rather than under this section.

1. Equipment and materials identification.

2. Fire stopping materials.

3. Hangers, inserts, supports and bracing. Provide load calculations
for variable spring and constant support hangers.

4. Wall, floor, and ceiling plates.

Coordination Drawings: In accordance with GENERAL CONDITIONS, Article,

SUBCONTRACTS AND WORK COORDINATION. Complete consolidated and

coordinated layout drawings shall be submitted for all new systems, and

for existing systems that are in the same areas. The drawings shall

include plan views, elevations and sections of all systems and shall be

on a scale of not less than 1:32 (3/8-inch equal to one foot). Clearly

identify and dimension the proposed locations of the principal items of

equipment. The drawings shall clearly show the proposed location and

adequate clearance for all equipment, piping, pumps, valves and other

items. All valves, trap primer valves, water hammer arrestors,

strainers, and equipment requiring service shall be provided with an

access door sized for the complete removal of plumbing device,

component, or equipment. Equipment foundations shall not be installed

until equipment or piping until layout drawings have been approved.

Detailed layout drawings shall be provided for all piping systems. In

addition, details of the following shall be provided.

Mechanical equipment rooms.

Interstitial space.

Hangers, iInserts, supports, and bracing.

Pipe sleeves.

ga A W N P

Equipment penetrations of floors, walls, ceilings, or roofs.

. Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Listing of recommended replacement parts for keeping in stock
supply, including sources of supply, for equipment shall be
provided.

3. The listing shall include belts for equipment: Belt manufacturer,
model number, size and style, and distinguished whether of multiple
belt sets.
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1.5 DELIVERY, STORAGE AND HANDLING
A. Protection of Equipment:

1.

Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
the Government has reimbursed the Contractor for the equipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

Damaged equipment shall be replaced with an identical unit as
determined and directed by the COR. Such replacement shall be at no
additional cost to the Government.

Interiors of new equipment and piping systems shall be protected
against entry of foreign matter. Both inside and outside shall be
cleaned before painting or placing equipment in operation.

Existing equipment and piping being worked on by the Contractor
shall be under the custody and responsibility of the Contractor and

shall be protected as required for new work.

Cleanliness of Piping and Equipment Systems:

1.

4.

Care shall be exercised in the storage and handling of equipment and
piping material to be incorporated in the work. Debris arising from
cutting, threading and welding of piping shall be removed.

Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

The interior of all tanks shall be cleaned prior to delivery and
beneficial use by the Government. All piping shall be tested in
accordance with the specifications and the International Plumbing
Code (IPC), latest edition. All filters, strainers, fixture faucets
shall be flushed of debris prior to final acceptance.

Contractor shall be fully responsible for all costs, damage, and

delay arising from failure to provide clean systems.

1.6 APPLICABLE PUBLICATIONS

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

to the extent referenced. The publications are referenced in the text

by the basic designation only.

B. American Society of Mechanical Engineers (ASME):

Boiler and Pressure Vessel Code (BPVC):

SEC

IX-2007 . . .o e e m Boiler and Pressure Vessel Code; Section IX,
Welding and Brazing Qualifications.
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C. American Society for Testing and Materials (ASTM):

A36/A36M-2008........... Standard Specification for Carbon Structural
Steel

A575-96 (R 2007)........ Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades R (2002)

E84-2005. .. ... e Standard Test Method for Surface Burning

Characteristics of Building Materials
E119-2008a.............. Standard Test Methods for Fire Tests of
Building Construction and Materials
D. Manufacturers Standardization Society (MSS) of the Valve and Fittings
Industry, Inc:

SP-58-02. .. .ciiiia. Pipe Hangers and Supports-Materials, Design and
Manufacture
SP 69-2003 (R 2004)..... Pipe Hangers and Supports-Selection and

Application
E. National Electrical Manufacturers Association (NEMA):
MG1-2003, Rev. 1-2007...Motors and Generators
C. International Code Council, (ICC):
IBC-06, (R 2009)........ International Building Code
IPC-06, (R 2009)........ International Plumbing Code
PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS
A. STANDARDIZATION OF COMPONENTS SHALL BE MAXIMIZED TO REDUCE SPARE PART
requirements.
B. Manufacturers of equipment assemblies that include components made by
others shall assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same
manufacturer .

2. Constituent parts that are alike shall be products of a single
manufacturer .

3. Components shall be compatible with each other and with the total
assembly for intended service.

4_ Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required
to deliver specified performance of the complete assembly.

C. Components of equipment shall bear manufacturer®s name and trademark,
model number, serial number and performance data on a name plate
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securely affixed in a conspicuous place, or cast integral with, stamped
or otherwise permanently marked upon the components of the equipment.
D. Major items of equipment, which serve the same function, shall be the
same make and model
2.2 COMPATIBILITY OF RELATED EQUIPMENT
A. Equipment and materials installed shall be compatible in all respects
with other items being furnished and with existing items so that the
result shall be a complete and fully operational system that conforms
to contract requirements.
2.3 SAFETY GUARDS
A. Pump shafts and couplings shall be fully guarded by a sheet steel
guard, covering coupling and shaft but not bearings. Material shall be
minimum 16-gage sheet steel; ends shall be braked and drilled and
attached to pump base with minimum of four 6 mm (1/4-inch) bolts.
Reinforce guard as necessary to prevent side play forcing guard onto
couplings.
B. All Equipment shall have moving parts protected from personal injury.
2.4 LIFTING ATTACHMENTS
Equipment shall be provided with suitable lifting attachments to enable
equipment to be lifted in its normal position. Lifting attachments
shall withstand any handling conditions that might be encountered,
without bending or distortion of shape, such as rapid lowering and
braking of load.
2.5 EQUIPMENT AND MATERIALS IDENTIFICATION
A. Use symbols, nomenclature and equipment numbers specified, shown on the
drawings, or shown in the maintenance manuals.
B. Valve Tags and Lists:
1. Plumbing: All valves shall be provided with valve tags and listed on
a valve list (Fixture stops not included).
2. Valve tags: Engraved black filled numbers and letters not less than
13 mm (1/2-inch) high for number designation, and not less than 6.4
mm(1/4-inch) for service designation on 19 gage, 38 mm (1-1/2
inches) round brass disc, attached with brass "S"™ hook or brass
chain.
3. Valve lists: Valve lists shall be created using a word processing
program and printed on plastic coated cards. The plastic coated
valve list card(s), sized 216 mm (8-1/2 inches) by 280 mm (11
inches) shall show valve tag number, valve function and area of
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control for each service or system. The valve list shall be in a
punched 3-ring binder notebook. A copy of the valve list shall be
mounted in picture frames for mounting to a wall.

4_ A detailed plan for each floor of the building indicating the
location and valve number for each valve shall be provided. Each
valve location shall be identified with a color coded sticker or
thumb tack in ceiling.

2.6 FIRE STOPPING

A. N/A
2.7 GALVANIZED REPAIR COMPOUND
A Mil. Spec. DOD-P-21035B, paint.

2.8 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS
A. In lieu of the paragraph which follows, suspended equipment support and
restraints shall be designed and installed in accordance with the

International Building Code (IBC), latest edition. Submittals based on

the International Building Code (IBC), latest edition, or the following

paragraphs of this Section shall be stamped and signed by a

professional engineer registered in a state where the project is

located. The Support system of suspended equipment over 227 kg (500

pounds) shall be submitted for approval of the COR in all cases. See

these specifications for lateral force design requirements.

B. Type Numbers Specified: MSS SP-58. For selection and application refer
to MSS SP-69.

C. For Attachment to Concrete Construction:

1. Concrete insert: Type 18, MSS SP-58.

2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 102 mm (4 inches) thick when
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry
not less than 102 mm (4 inches) thick when approved by the COR for
each job condition.

D. For Attachment to Steel Construction: MSS SP-58.

1. Welded attachment: Type 22.

2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp shall be used
for individual copper tubing up to 23 mm (7/8-inch) outside
diameter.

E. For Attachment to Wood Construction: Wood screws or lag bolts.
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F.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load
listed in MSS SP-58. For piping, provide adjustment means for
controlling level or slope. Types 13 or 15 turn-buckles shall provide
38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts.
All-thread rods are acceptable.

Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel

channel horizontal member, not less than 41 mm by 41 mm (1-5/8 inches

by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept special
spring held, hardened steel nuts. Trapeze hangers are not permitted for
steam supply and condensate piping.

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel
rod. Provide Type 40 insulation shield, secured by two 13 mm
(1/2-inch) galvanized steel bands, or insulated calcium silicate
shield for insulated piping at each hanger.

Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle

insulation on insulated piping. Refer to Section 23 07 11, HVAC,

PLUMBING, and BOILER PLANT INSULATION for insulation thickness. To

protect insulation, provide Type 39 saddles for roller type supports or

insulated calcium silicate shields. Provide Type 40 insulation shield
or insulated calcium silicate shield at all other types of supports and
hangers including those for insulated piping.

1. General Types (MSS SP-58):

a. Standard clevis hanger: Type 1; provide locknut.
b. Riser clamps: Type 8.

c. Wall brackets: Types 31, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.

e. Saddle support: Type 36, 37 or 38.

f. Turnbuckle: Types 13 or 15.

g- U-bolt clamp: Type 24.

h. Copper Tube:

1) Hangers, clamps and other support material in contact with
tubing shall be painted with copper colored epoxy paint,
plastic coated or taped with isolation tape to prevent
electrolysis.

2) For vertical runs use epoxy painted or plastic coated riser
clamps.
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2.

3) For supporting tube to strut: Provide epoxy painted pipe
straps for copper tube or plastic inserted vibration isolation
clamps.

4) Insulated Lines: Provide pre-insulated calcium silicate
shields sized for copper tube.

i. Supports for plastic or glass piping: As recommended by the pipe
manufacturer with black rubber tape extending one inch beyond
steel support or clamp. Spring Supports (Expansion and
contraction of vertical piping):

1) Movement up to 20 mm (3/4-inch): Type 51 or 52 variable spring
unit with integral turn buckle and load indicator.

2) Movement more than 20 mm (3/4-inch): Type 54 or 55 constant
support unit with integral adjusting nut, turn buckle and
travel position indicator.

Plumbing Piping (Other Than General Types):

a. Horizontal piping: Type 1, 5, 7, 9, and 10.

b. Chrome plated piping: Chrome plated supports.

c. Hangers and supports in pipe chase: Prefabricated system ABS
self-extinguishing material, not subject to electrolytic action,
to hold piping, prevent vibration and compensate for all static
and operational conditions.

d. Blocking, stays and bracing: Angle iron or preformed metal
channel shapes, 1.3 mm (18 gage) minimum.

1. Pre-insulated Calcium Silicate Shields:

1.

Provide 360 degree water resistant high density 965 kPa (140 psi)
compressive strength calcium silicate shields encased in galvanized
metal .

Pre-insulated calcium silicate shields to be installed at the point

of support during erection.

Shield thickness shall match the pipe insulation.

The type of shield is selected by the temperature of the pipe, the

load It must carry, and the type of support it shall be used with.

a. Shields for supporting cold water shall have insulation that
extends a minimum of one inch past the sheet metal.

b. The insulated calcium silicate shield shall support the maximum
allowable water filled span as indicated In MSS-SP 69. To support
the load, the shields shall have one or more of the following
features: structural inserts 4138 kPa (600 psi) compressive
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strength, an extra bottom metal shield, or formed structural
steel (ASTM A36) wear plates welded to the bottom sheet metal
Jacket.

5. Shields shall be used on steel clevis hanger type supports, roller

supports or flat surfaces.

2.9 PIPE PENETRATIONS

A.

B.

Pipe penetration sleeves shall be installed for all pipe other than

rectangular blocked out floor openings for risers in mechanical bays.

Pipe penetration sleeve materials shall comply with all fire stopping

requirements for each penetration.

To prevent accidental liquid spills from passing to a lower level,

provide the following:

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and
provide sealant for watertight joint.

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around opening.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.

Penetrations are not allowed through beams or ribs, but shall be

installed in concrete beam flanges. Any deviation from these

requirements must receive prior approval of COR.

Sheet metal, plastic, or moisture resistant fiber sleeves shall be

provided for pipe passing through floors, interior walls, and

partitions, unless brass or steel pipe sleeves are specifically called

for below.

Cast iron or zinc coated pipe sleeves shall be provided for pipe

passing through exterior walls below grade. The space between the

sleeve and pipe shall be made watertight with a modular or link rubber

seal. The link seal shall be applied at both ends of the sleeve.

Galvanized steel or an alternate black iron pipe with asphalt coating

sleeves shall be for pipe passing through concrete beam flanges, except

where brass pipe sleeves are called for. A galvanized steel Sleeve

shall be provided for pipe passing through floor of mechanical rooms,

laundry work rooms, and animal rooms above basement. Except in

mechanical rooms, sleeves shall be connected with a floor plate.

Brass Pipe Sleeves shall be provided for pipe passing through quarry

tile, terrazzo or ceramic tile floors. The sleeve shall be connected

with a floor plate.
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H.

Sleeve clearance through floors, walls, partitions, and beam flanges
shall be 25 mm (1 inch) greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation plus 25 mm (1 inch) in diameter. Interior
openings shall be caulked tight with fire stopping material and sealant
to prevent the spread of fire, smoke, and gases.

Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.10 TOOLS AND LUBRICANTS

A

Furnish, and turn over to the COR, special tools not readily available
commercially, that are required for disassembly or adjustment of
equipment and machinery furnished.

Grease Guns with Attachments for Applicable Fittings: One for each type
of grease required for each motor or other equipment.

Tool Containers: metal, permanently identified for intended service and
mounted, or located, where directed by the COR.

Lubricants: A minimum of 0.95 L (1 quart) of oil, and 0.45 kg (1 pound)
of grease, of equipment manufacturer®s recommended grade and type, iIn
unopened containers and properly identified as to use for each
different application.

2.11 WALL, FLOOR AND CEILING PLATES

A

Material and Type: Chrome plated brass or chrome plated steel, one
piece or split type with concealed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover
openings around pipes and cover the entire pipe sleeve projection.
Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3 inch) pipe, 0.89 mm (0.035-inch) for larger pipe.

. Locations: Use where pipe penetrates floors, walls and ceilings in

exposed locations, in finished areas only. Wall plates shall be used
where insulation ends on exposed water supply pipe drop from overhead.
A watertight joint shall be provided in spaces where brass or steel

pipe sleeves are specified.

2.12 ASBESTOS

Materials containing asbestos are not permitted.

2.13 PIPING IDENTIFICATION LABELING

A.

All pipes shall be identified with factory fabricated, precurled
labels, attached to the pipe 7/ insulation. Clearly identify the
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direction of flow in the pipe with arrows. Arrows and labels shall be
mounted to provide unobstructed visibility. Pipe labels shall indicate
full name of service and unique temperature / pressures and colored
(Letter / Label Background) as indicated below. Label shall be self
adhesive vinyl, minimum 24” wide x 2-1/4" high with 2-3/4” arrow and 1-
1/2” high letters. Label at all access panels or doors, adjacent to
valves, adjacent to branch connections, each side of floors / ceilings
/ walls, major change in direction, at termination points and minimum
every 20 feet on straight runs.

Plumbing and Waste Pipe System

Sanitary Waste White / Green

PART 3 - EXECUTION
3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A

D.

E.

Location of piping, sleeves, inserts, hangers, and equipment, access
provisions shall be coordinated with the work of all trades. Piping,
sleeves, inserts, hangers, and equipment shall be located clear of
windows, doors, openings, light outlets, and other services and
utilities. Equipment layout drawings shall be prepared to coordinate
proper location and personnel access of all facilities. The drawings
shall be submitted for review.

Manufacturer®s published recommendations shall be followed for
installation methods not otherwise specified.

Operating Personnel Access and Observation Provisions: All equipment
and systems shall be arranged to provide clear view and easy access,
without use of portable ladders, for maintenance and operation of all
devices including, but not limited to: all equipment items, valves,
filters, strainers, transmitters, sensors, control devices. All gages
and indicators shall be clearly visible by personnel standing on the
floor or on permanent platforms. Maintenance and operating space and
access provisions that are shown on the drawings shall not be changed
nor reduced.

Structural systems necessary for pipe and equipment support shall be
coordinated to permit proper installation.

Location of pipe sleeves, trenches and chases shall be accurately
coordinated with equipment and piping locations.

Cutting Holes:
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1. Holes through concrete and masonry shall be cut by rotary core
drill. Pneumatic hammer, impact electric, and hand or manual hammer
type drill shall not be allowed, except as permitted by COR where
working area space is limited.

2. Holes shall be located to avoid interference with structural members
such as beams or grade beams. Holes shall be laid out in advance and
drilling done only after approval by COR. If the Contractor
considers it necessary to drill through structural members, this
matter shall be referred to COR for approval.

3. Waterproof membrane shall not be penetrated. Pipe Ffloor penetration
block outs shall be provided outside the extents of the waterproof
membrane.

Interconnection of Instrumentation or Control Devices: Generally,

electrical and pneumatic interconnections are not shown but must be

provided.

Minor Piping: Generally, small diameter pipe runs from drips and

drains, water cooling, and other service are not shown but must be

provided.

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer®s recommendations
and as approved by the COR. Damaged or defective items in the
opinion of the COR, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of
protective grease coating and wrapping. Close pipe openings with
caps or plugs during installation. Pipe openings, equipment, and
plumbing fixtures shall be tightly covered against dirt or
mechanical injury. At completion of all work thoroughly clean
Ffixtures, exposed materials and equipment.

Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000

psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE CONCRETE.

shall be used for all pad or floor mounted equipment. Gages,
thermometers, valves and other devices shall be installed with due
regard for ease in reading or operating and maintaining said devices.

Thermometers and gages shall be located and positioned to be easily

read by operator or staff standing on floor or walkway provided.
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Servicing shall not require dismantling adjacent equipment or pipe

work .

J. Interconnection of Controls and Instruments: Electrical interconnection
is generally not shown but shall be provided. This includes
interconnections of sensors, transmitters, transducers, control
devices, control and instrumentation panels, instruments and computer
workstations. Comply with NFPA-70.

K. Many plumbing systems interface with the HVAC control system. See the
HVAC control points list and section 23 09 23 DIRECT DIGITAL CONTROLS
FOR HVAC

L. Work in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that shall cause the least interfere with normal
operation of the facility.

M. Work in bathrooms, restrooms, housekeeping closets: All pipe
penetrations behind escutcheons shall be sealed with plumber’s putty.

N. Switchgear Drip Protection: Every effort shall be made to eliminate the
installation of pipe above electrical and telephone switchgear. If this
is not possible, encase pipe in a second pipe with a minimum of joints.

0. Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

2. The term "conveniently accessible™ is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as electrical conduit, motors, fans,
pumps, belt guards, transformers, high voltage lines, piping, and
ductwork.

3.2 TEMPORARY PIPING AND EQUIPMENT

A. Continuity of operation of existing facilities shall require temporary

installation or relocation of equipment and piping. Temporary
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equipment or pipe installation or relocation shall be provided to
maintain continuity of operation of existing facilities.

B. The Contractor shall provide all required facilities in accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment shall be properly supported, sloped to drain,
operate without excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requirements of Para. 3.1 shall apply.

C. Temporary facilities and piping shall be completely removed and any
openings iIn structures sealed. Necessary blind flanges and caps shall
be provided to seal open piping remaining in service.

3.3 RIGGING

A. Openings in building structures shall be planned to accommodate design
scheme.

B. Alternative methods of equipment delivery shall be offered and shall be
considered by Government under specified restrictions of phasing and
service requirements as well as structural integrity of the building.

C. All openings in the building shall be closed when not required for
rigging operations to maintain proper environment in the facility for
Government operation and maintenance of service.

D. Contractor shall provide all facilities required to deliver specified
equipment and place on foundations. Attachments to structures for
rigging purposes and support of equipment on structures shall be
Contractor™s full responsibility.

E. Contractor shall check all clearances, weight limitations and shall
provide a rigging plan designed by a Registered Professional Engineer.
All modifications to structures, including reinforcement thereof, shall
be at Contractor®s cost, time and responsibility.

F. Rigging plan and methods shall be referred to COR for evaluation prior
to actual work.

3.4 PIPE AND EQUIPMENT SUPPORTS

A. Where hanger spacing does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that shall correspond to the required hanger spacing, and then suspend
the equipment and piping from the channels. Holes shall be drilled or
burned in structural steel ONLY with the prior written approval of the
COR.
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B. The use of chain pipe supports, wire or strap hangers; wood for
blocking, stays and bracing, or hangers suspended from piping above
shall not be permitted. Rusty products shall be replaced.

C. Hanger rods shall be used that are straight and vertical. Turnbuckles
for vertical adjustments shall be omitted where limited space prevents
use. A minimum of 15 mm (1/2-inch) clearance between pipe or piping
covering and adjacent work shall be provided.

D. For horizontal and vertical plumbing pipe supports, refer to the
International Plumbing Code (IPC), latest edition, and these
specifications.

E. Overhead Supports:

1. The basic structural system of the building is designed to sustain
the loads imposed by equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

3. Tubing and capillary systems shall be supported in channel troughs.

F. Floor Supports:

1. Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping.
Concrete bases and structural systems shall be anchored and doweled
to resist forces under operating and seismic conditions (if
applicable) without excessive displacement or structural failure.

2. Bases and supports shall not be located and installed until
equipment mounted thereon has been approved. Bases shall be sized
to match equipment mounted thereon plus 50 mm (2 inch) excess on all
edges. Structural drawings shall be reviewed for additional
requirements. Bases shall be neatly finished and smoothed, shall
have chamfered edges at the top, and shall be suitable for painting.

3. All equipment shall be shimmed, leveled, firmly anchored, and
grouted with epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annular space between sleeves and
bolts with a grout material to permit alignment and realignment.

3.5 LUBRICATION

A. All equipment and devices requiring lubrication shall be lubricated
prior to initial operation. All devices and equipment shall be field
checked for proper lubrication.
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E.

All devices and equipment shall be equipped with required lubrication
fittings. A minimum of one liter (one quart) of oil and 0.5 kg (one
pound) of grease of manufacturer®s recommended grade and type for each
different application shall be provided. All materials shall be
delivered to COR in unopened containers that are properly identified as
to application.

A separate grease gun with attachments for applicable fittings shall be
provided for each type of grease applied.

All lubrication points shall be accessible without disassembling
equipment, except to remove access plates.

All lubrication points shall be extended to one side of the equipment.

3.6 PLUMBING SYSTEMS DEMOLITION

A.

Rigging access, other than indicated on the drawings, shall be provided
after approval for structural integrity by the COR. Such access shall
be provided without additional cost or time to the Government. Where
work is in an operating plant, approved protection from dust and debris
shall be provided at all times for the safety of plant personnel and
maintenance of plant operation and environment of the plant.

In an operating plant, cleanliness and safety shall be maintained. The
plant shall be kept in an operating condition. Government personnel
shall be carrying on their normal duties of operating, cleaning and
maintaining equipment and plant operation. Work shall be confined to
the immediate area concerned; maintain cleanliness and wet down
demolished materials to eliminate dust. Dust and debris shall not be
permitted to accumulate in the area to the detriment of plant
operation. All flame cutting shall be performed to maintain the fire
safety integrity of this plant. Adequate fire extinguishing facilities
shall be available at all times. All work shall be performed in
accordance with recognized fire protection standards. Inspections shall
be made by personnel of the VA Medical Center, and the Contractor shall
follow all directives of the RE or COTR with regard to rigging, safety,
fire safety, and maintenance of operations.

Unless specified otherwise, all piping, wiring, conduit, and other
devices associated with the equipment not re-used in the new work shall
be completely removed from Government property. This includes all
concrete equipment pads, pipe, valves, fittings, insulation, and all
hangers including the top connection and any fastenings to building
structural systems. All openings shall be sealed after removal of
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equipment, pipes, ducts, and other penetrations in roof, walls, floors,

in an approved manner and in accordance with plans and specifications

where specifically covered. Structural integrity of the building system
shall be maintained. Reference shall also be made to the drawings and
specifications of the other disciplines in the project for additional
facilities to be demolished or handled.

D. All valves including gate, globe, ball, butterfly and check, all
pressure gages and thermometers with wells shall remain Government
property and shall be removed and delivered to COR and stored as
directed. The Contractor shall remove all other material and equipment,
devices and demolition debris under these plans and specifications.
Such material shall be removed from Government property expeditiously
and shall not be allowed to accumulate.

3.7 CLEANING AND PAINTING

A. Prior to final inspection and acceptance of the plant and facilities
for beneficial use by the Government, the plant facilities, equipment
and systems shall be thoroughly cleaned and painted.

B. In addition, the following special conditions apply:

1. Cleaning shall be thorough. Solvents, cleaning materials and methods
recommended by the manufacturers shall be used for the specific
tasks. All rust shall be removed prior to painting and from surfaces
to remain unpainted. Scratches, scuffs, and abrasions shall be
repaired prior to applying prime and finish coats.

2. The following Material And Equipment shall NOT be painted::

a. Motors, controllers, control switches, and safety switches.
. Control and interlock devices.
. Regulators.

. Pressure reducing valves.

b
c
d
e. Control valves and thermostatic elements.
f. Lubrication devices and grease fittings.
g. Copper, brass, aluminum, stainless steel and bronze surfaces.
h. Valve stems and rotating shafts.
. Pressure gages and thermometers.
J- Glass.
k. Name plates.
3. Control and instrument panels shall be cleaned and damaged surfaces
repaired. Touch-up painting shall be made with matching paint

obtained from manufacturer or computer matched.
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4. Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same color as utilized
by the pump manufacturer

5. Temporary Facilities: Apply paint to surfaces that do not have
existing Ffinish coats.

6. The Final result shall be a smooth, even-colored, even-textured
factory finish on all items. The entire piece of equipment shall be

repainted, if necessary, to achieve this.

3.8 IDENTIFICATION SIGNS

A

C.

Laminated plastic signs, with engraved lettering not less than 5 mm
(3/16-inch) high, shall be provided that designates equipment function,
for all equipment, switches, motor controllers, relays, meters, control
devices, including automatic control valves. Nomenclature and
identification symbols shall correspond to that used in maintenance
manual, and in diagrams specified elsewhere. Attach by chain, adhesive,
or screws.

Factory Built Equipment: Metal plate, securely attached, with name and
address of manufacturer, serial number, model number, size, performance
shall be placed on factory built equipment.

Pipe ldentification: Refer to Section 09 91 00, PAINTING.

3.9 STARTUP AND TEMPORARY OPERATION

A

Start up of equipment shall be performed as described in the equipment
specifications. Vibration within specified tolerance shall be verified
prior to extended operation. Temporary use of equipment is specified in
Section 01 00 00, GENERAL REQUIREMENTS, Article, TEMPORARY USE OF
MECHANICAL AND ELECTRICAL EQUIPMENT.

3.10 OPERATING AND PERFORMANCE TESTS

A

C.

Prior to the final inspection, all required tests shall be performed as
specified In Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and
submit the test reports and records to the COR.

Shall evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests such systems

COMMON WORK RESULTS FOR PLUMBING
22 05 11 - 20



respectively during first actual seasonal use of respective systems
following completion of work.

3.11 OPERATION AND MAINTENANCE MANUALS

A

I.
3.12

Provide four bound copies. The Operations and maintenance manuals shall
be delivered to COR not less than 30 days prior to completion of a
phase or final inspection.

All new and temporary equipment and all elements of each assembly shall
be included.

Data sheet on each device listing model, size, capacity, pressure,
speed, horsepower, impeller size, and other information shall be
included.

Manufacturer’s installation, maintenance, repair, and operation
instructions for each device shall be included. Assembly drawings and
parts lists shall also be included. A summary of operating precautions
and reasons for precautions shall be included in the Operations and
Maintenance Manual.

Lubrication instructions, type and quantity of lubricant shall be
included.

Schematic diagrams and wiring diagrams of all control systems corrected
to include all field modifications shall be included.

Set points of all interlock devices shall be listed.

Trouble-shooting guide for the control system troubleshooting guide
shall be inserted into the Operations and Maintenance Manual.

Emergency procedures.

INSTRUCTIONS TO VA PERSONNEL

Instructions shall be provided in accordance with Article,
INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS.

- - -END-=- - -
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SECTION 22 13 00
FACILITY SANITARY AND VENT PIPING

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section pertains to sanitary sewer and vent systems, including
piping, equipment and all necessary accessories as designated in this
section.
B. A complete listing of all acronyms and abbreviations are included in
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1.2 RELATED WORK
A. Section 01 00 00, GENERAL REQUIREMENTS.
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.
1.3 APPLICABLE PUBLICATIONS
A_. The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
B. American Society of Mechanical Engineers (ASME):
Al13.1-2007. .. ... Scheme for the ldentification of Piping Systems
Al112.36.2M-1991(R 2012).Cleanouts
A112.6.3-2001 (R2007)...Standard for Floor and Trench Drains

B1.20.1-2013............ Pipe Threads, General Purpose (Inch)

B16.1-2010.............. Gray lron Pipe Flanges and Flanged Fittings

B16.4-2011.............. Standard for Grey lron Threaded Fittings
Classes 125 and 250

B16.15-2013. .. ... ....... Cast Copper Alloy Threaded Fittings, Classes
125 and 250

B16.18-2012. ... ......... Cast Copper Alloy Solder Joint Pressure
Fittings

B16.21-2011............. Nonmetallic Flat Gaskets for Pipe Flanges

B16.22-2013. .. ... ....... Wrought Copper and Copper Alloy Solder-Joint
Pressure Fittings

B16.23-2011............. Cast Copper Alloy Solder Joint Drainage
Fittings: DWV

B16.24-2001 (R2006)..... Cast Copper Alloy Pipe Flanges and Flanged
Fittings
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B16.29-2012............. Wrought Copper and Wrought Copper Alloy Solder-
Joint Drainage Fittings: DWV

B16.39-2009. . ... ..._..... Malleable lron Threaded Pipe Unions Classes
150, 250, and 300
B18.2.1-2012............ Square, Hex, Heavy Hex, and Askew Head Bolts

and Hex, Heavy Hex, Hex Flange, Lobed Head, and
Lag Screws (Inch Series)

American Society of Sanitary Engineers (ASSE):

1001-2008. .. ... Performance Requirements for Atmospheric Type
Vacuum Breakers

1018-2001. ... oo Performance Requirements for Trap Seal Primer
Valves — Potable Water Supplied

1044-2001. .. ... ... .. Performance Requirements for Trap Seal Primer
Devices — Drainage Types and Electronic Design
Types

1079-2012. . - oo Performance Requirements for Dielectric Pipe
Unions

American Society for Testing and Materials (ASTM):

A53/A53M-2012. ... .. ..... Standard Specification for Pipe, Steel, Black
And Hot-Dipped, Zinc-coated, Welded and
Seamless

A74-2013a. ... e Standard Specification for Cast lron Soil Pipe

and Fittings

A888-2013a...--....-.... Standard Specification for Hubless Cast Iron
Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications

B32-2008. ... ... ....... Standard Specification for Solder Metal

B43-2009. . ... . ... .. ..... Standard Specification for Seamless Red Brass
Pipe, Standard Sizes

B75-2011. ... ... .. ....... Standard Specification for Seamless Copper Tube

B88-2009..... ... ....... Standard Specification for Seamless Copper
Water Tube

B306-2013. . ... .. ... ..... Standard Specification for Copper Drainage Tube
(OWV)

B584-2013. ... .. ... ..... Standard Specification for Copper Alloy Sand

Castings for General Applications
B687-1999 (R 2011)...... Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples
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B813-2010...............

B828-2002 (R 2010)......

C564-2012. ... ... .. ......

D1785-2012. ... .. ... .....

D2321-2011...... ... .....

D2564-2012. ... .. ... .....

D2665-2012..............

D2855-1996 (R 2010).....

D5926-2011. ... ... .. .....

F402-2005 (R 2012)......

F477-2010. . . .o oo .

F1545-1997 (R 2009).....

Standard Specification for Liquid and Paste
Fluxes for Soldering of Copper and Copper Alloy
Tube

Standard Practice for Making Capillary Joints
by Soldering of Copper and Copper Alloy Tube
and Fittings

Standard Specification for Rubber Gaskets for
Cast Iron Soil Pipe and Fittings

Standard Specification for Poly(Vinyl Chloride)
(PVC) Plastic Pipe, Schedules 40, 80, and 120
Standard Practice for Underground Installation
of Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

Standard Specification for Solvent Cements for
Poly(Vinyl Chloride) (PVC) Plastic Piping
Systems

Standard Specification for Poly(Vinyl Chloride)
(PVC) Plastic Drain, Waste, and Vent Pipe and
Fittings

Standard Practice for Making Solvent-Cemented
Joints with Poly(Vinyl Chloride) (PVC) Pipe and
Fittings

Standard Specification for Poly(Vinyl Chloride)
(PVC) Gaskets for Drain, Waste, and Vent (DWV),
Sewer, Sanitary, and Storm Plumbing Systems
Standard Practice for Safe Handling of Solvent
Cements, Primers, and Cleaners Used for Joining
Thermoplastic Pipe and Fittings

Standard Specification for Elastomeric Seals
(Gaskets) for Joining Plastic Pipe

Standard Specification for Plastic-Lined
Ferrous Metal Pipe, Fittings, and Flanges

Cast Iron Soil Pipe Institute (CISPI):

Cast Iron Soil Pipe and Fittings Handbook
Standard Specification for Hubless Cast lron
Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications
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310-2012. .« e Specification for Coupling for Use in
Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste,
and Vent Piping Applications
F. Copper Development Association, Inc. (CDA):

AAO15. ... Copper Tube Handbook
G. International Code Council (ICC):
IPC-2012._ .. ... ... ... International Plumbing Code
H. Manufacturers Standardization Society (MSS):
SP-123-2013. ... ... .... Non-Ferrous Threaded and Solder-Joint Unions

for Use With Copper Water Tube
1. National Fire Protection Association (NFPA):

70-2011. ... National Electrical Code (NEC)
J. Plumbing and Drainage Institute (PDI):
WH-201 (R 2010)......... Water Hammer Arrestors Standard
K. Underwriters”™ Laboratories, Inc. (UL):
508-99 (R2013).......... Standard For Industrial Control Equipment

1.4 SUBMITTALS

A. Submittals, including number of required copies, shall be submitted in
accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and
SAMPLES.

B. Information and material submitted under this section shall be marked
“SUBMITTED UNDER SECTION 22 13 00, FACILITY SANITARY AND VENT PIPING”,
with applicable paragraph identification.

C. Manufacturer®s Literature and Data including: Full item description and
optional features and accessories. Include dimensions, weights,
materials, applications, standard compliance, model numbers, size, and
capacity.

Piping.

Floor Drains.

. Grease Removal Unit.
Cleanouts.

. Trap Seal Protection.
Penetration Sleeves.
Pipe Fittings.

. Traps.

© 0 N o 0o b~ WN PP

Exposed Piping and Fittings.
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D.

Detailed shop drawing of clamping device and extensions when required
in connection with the waterproofing membrane or the floor drain.

1.5 QUALITY ASSURANCE

A

Bio-Based Materials: For products designated by the USDA’s Bio-
Preferred Program, provide products that meet or exceed USDA
recommendations for bio-based content, so long as products meet all
performance requirements in this specifications section. For more
information regarding the product categories covered by the Bio-
Preferred Program, visit http://www.biopreferred.gov.

1.6 AS-BUILT DOCUMENTATION

A

The installing contractor shall maintain as-built drawings of each
completed phase for verification; and, shall provide the complete set
at the time of final systems certification testing. As-built drawings
shall be provided, and a copy of them on Auto-Cad version 2010 or newer
provided on compact disk or DVD. Shall the installing contractor engage
the testing company to provide as-built or any portion thereof, it
shall not be deemed a conflict of interest or breach of the “third
party testing company’ requirement.

Certification documentation shall be provided prior to submitting the
request for final inspection. The documentation shall include all test
results, the names of individuals performing work for the testing
agency on this project, detailed procedures followed for all tests, and
a certification that all results of tests were within limits specified.

PART 2 - PRODUCTS
2.1 SANITARY WASTE, DRAIN, AND VENT PIPING

A

Cast iron waste, drain, and vent pipe and fittings.

1. Cast iron waste, drain, and vent pipe and fittings shall be used for
the following applications:
a. Pipe buried in or in contact with earth.
b. Sanitary pipe extensions to a distance of approximately 1500 mm

(5 feet) outside of the building.

c. Interior waste and vent piping above grade.

2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-
hub or hubless).

3. The material for all pipe and fittings shall be cast iron soil pipe
and Fittings and shall conform to the requirements of CISP1 301,
ASTM A888, or ASTM A74.
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4. Cast iron pipe and fittings shall be made from a minimum of 95
percent post-consumer recycled material.
5. Joints for hubless pipe and fittings shall conform to the

manufacturer’s installation instructions. Couplings for hubless
jJjoints shall conform to CISPI 310. Joints for hub and spigot pipe
shall be installed with compression gaskets conforming to the
requirements of ASTM C564.

2.2 PUMP DISCHARGE PIPING
A. N/A
2.3 EXPOSED WASTE PIPING

A. Chrome plated brass piping of full iron pipe size shall be used in

finished rooms for exposed waste piping connecting fixtures, casework,

cabinets, equipment and reagent racks when not concealed by apron

including those furnished by the Government or specified in other

sections.

1. The Pipe shall meet ASTM B43, regular weight.

2. The Fittings shall conform to ASME B16.15 or ASTM D2665.

3. Nipples shall conform to ASTM B687, Chromium-plated.

4_ Unions shall be brass or bronze with chrome finish. Unions 65 mm

(2-1/2 inches) and larger shall be flange type with approved

gaskets.

In unfinished Rooms such as mechanical Rooms and Kitchens,

Chrome-plated brass piping is not required. The pipe materials

specified under the paragraph “Sanitary Waste, Drain, and Vent Piping”

can be used. The sanitary pipe in unfinished rooms shall be painted as
specified in Section 09 91 00, PAINTING.
2.4 SPECIALTY PIPE FITTINGS

A. Transition pipe couplings shall join piping with small differences in

outside diameters or different materials. End connections shall be of

the same size and compatible with the pipes being joined. The

transition coupling shall be elastomeric, sleeve type reducing or

transition pattern and include shear and corrosion resistant metal,

tension band and tightening mechanism on each end. The transition

coupling sleeve coupling shall be of the following material:

1. For cast iron soil pipes, the sleeve material shall be rubber
conforming to ASTM C564.
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2. For dissimilar pipes, the sleeve material shall be PVC conforming to
ASTM D5926, or other material compatible with the pipe materials
being joined.

The dielectric fittings shall conform to ASSE 1079 with a pressure

rating of 861 kPa (125 psig) at a minimum temperature of 82 degrees C

(180 degrees F). The end connection shall be solder joint copper alloy

and threaded ferrous.

Dielectric flange insulating kits shall be of non-conducting materials

for field assembly of companion flanges with a pressure rating of 1035

kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt

sleeves shall be phenolic or polyethylene. The washers shall be
phenolic with steel backing washers.

The di-electric nipples shall be electroplated steel nipple complying

with ASTM F1545 with a pressure rating of 2070 kPa (300 psig) at 107

degrees C (225 degrees F). The end connection shall be male threaded.

The lining shall be inert and noncorrosive propylene.

2.5 CLEANOUTS

A.

Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches);
and not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be
easily accessible and shall be gastight and watertight. Minimum
clearance of 600 mm (24 inches) shall be provided for clearing a
clogged sanitary line.

. Floor cleanouts shall be gray iron housing with clamping device and

round, secured, scoriated, gray iron cover conforming to ASME
Al112.36.2M. A gray iron ferrule with hubless, socket, inside calk or
spigot connection and counter sunk, taper-thread, brass or bronze
closure plug shall be included. The frame and cover material and finish
shall be nickel-bronze copper alloy with a square shape. The cleanout
shall be vertically adjustable for a minimum of 50 mm (2 inches). When
a waterproof membrane is used in the floor system, clamping collars
shall be provided on the cleanouts. Cleanouts shall consist of wye
fittings and eighth bends with brass or bronze screw plugs. Cleanouts
in the resilient tile floors, quarry tile and ceramic tile floors shall
be provided with square top covers recessed for tile insertion. In the
carpeted areas, carpet cleanout markers shall be provided. Two way
cleanouts shall be provided where indicated on drawings and at every
building exit. The loading classification for cleanouts in sidewalk
areas or subject to vehicular traffic shall be heavy duty type.
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C.

Cleanouts shall be provided at or near the base of the vertical stacks
with the cleanout plug located approximately 600 mm (24 inches) above
the floor. If there are no fixtures installed on the lowest floor, the
cleanout shall be installed at the base of the stack. The cleanouts
shall be extended to the wall access cover. Cleanout shall consist of
sanitary tees. Nickel-bronze square frame and stainless steel cover
with minimum opening of 150 by 150 mm (6 by 6 inches) shall be
furnished at each wall cleanout. Where the piping is concealed, a
fixture trap or a fTixture with integral trap, readily removable without
disturbing concealed pipe, shall be accepted as a cleanout equivalent
providing the opening to be used as a cleanout opening is the size
required.

In horizontal runs above grade, cleanouts shall consist of cast brass
tapered screw plug in fitting or caulked/hubless cast iron ferrule.
Plain end (hubless) piping in interstitial space or above ceiling shall
use plain end (hubless) blind plug and clamp.

2.6 FLOOR DRAINS

A

General Data: floor drain shall comply with ASME A112.6.3. A caulking
flange, inside gasket, or hubless connection shall be provided for
connection to cast iron pipe, screwed or no hub outlets for connection
to steel pipe. The drain connection shall be bottom outlet. A membrane
clamp and extensions shall be provided, if required, where installed in
connection with waterproof membrane. Puncturing membrane other than for
drain opening shall not be permitted. Double drainage pattern floor
drains shall have integral seepage pan for embedding into floor
construction, and weep holes to provide adequate drainage from pan to
drain pipe. For drains not installed in connection with a waterproof
membrane, a .45 kg (16-ounce) soft copper 1.1 to 1.8 Kg (2.5 to 4 Ibs.)
flashing membrane, 600 mm (24 inches) square or another approved
waterproof membrane shall be provided.

Type B (FD-B) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type B floor drain shall be constructed of
galvanized cast iron with medium duty nickel bronze grate, double
drainage pattern, clamping device, without sediment bucket but with
secondary strainer in bottom for large debris. The grate shall be 175
mm (7 inches) minimum.

Type C (FD-C) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type C floor drain shall have a cast iron body,
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double drainage pattern, clamping device, light duty nickel bronze
adjustable strainer with round or square grate of 150 mm (6 inches)
width or diameter minimum for toilet rooms, showers and kitchens.

Type D (FD-D) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type D floor drain shall have a cast iron body with
flange for membrane type flooring, integral reversible clamping device,
seepage openings and 175 mm (7 inch) diameter or square satin nickel
bronze or satin bronze strainer with 100 mm (4 inch) flange for toilet
rooms, showers and kitchens.

Type E (FD-E) floor drain shall comply with ASME A112.6.3. The type E
floor drain shall have a heavy, cast iron body, double drainage
pattern, heavy non-tilting nickel bronze grate not less than 300 mm (12
inches) square, removable sediment bucket. Clearance between body and
bucket shall be ample for free flow of waste water. For traffic use, an
extra heavy duty load classification ductile iron grate shall be
provided.

Type F (FD-F) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type F floor drain shall be have a cast iron body
with flange, integral reversible clamping device, seepage openings and
a 228 mm (9 inch) two-piece satin nickel-bronze or satin bronze
strainer for use with seamless vinyl floors in toilet rooms and
showers.

Type G (FD-G) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type G floor drain shall have a cast iron body,
shallow type with double drainage flange and removable, perforated
aluminum sediment bucket. The type G drain shall have all interior and
exposed exterior surfaces coated with acid resistant porcelain enamel
finish. The floor drain shall have a clamping device. The frame and
grate shall be nickel bronze. The grate shall be approximately 200 mm
(8 inches) in diameter. The space between body of drain and basket
shall be sufficient for free flow of waste water.

Type H (FD-H) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type H drain shall have a cast iron body, double
drainage pattern, without sediment bucket but with loose set nickel
bronze grate, secondary strainer, and integral clamping collar. The
grate shall be 300 mm (12 inches) in diameter or 300 mm (12 inches)
square. The drain body shall be 150 mm (6 inches) deep.
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Type I (FD-1) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type 1 floor drain shall have a cast iron body, wide
flange for seamless floor, double drainage pattern, with all interior
surfaces and exposed exterior surfaces provided with acid resistant
enamel Finish for sanitary areas. The type | floor drain shall have a
clamping device, secured nickel bronze rim, aluminum enameled finish
sediment basket with, perforations with not less than 19,300 square mm
(30 square inches) of free area. The sediment basket shall be
approximately 100 mm (4 inches) deep, and be provided with grips for
easy handling. The floor drain shall be provided with a loose-set,
nickel bronze grate approximately 300 mm (12 inches) square and of
sufficient strength to support pedestrian traffic. Ample space between
body of drain and sediment basket shall be provided for free flow of
waste liquids.

Type J (FD-J) Ffloor drain shall comply with ASME A112.6.3. The type J

floor drain shall be a flushing rim drain with heavy duty cast iron

body, double drainage pattern with flushing rim and clamping device.

The nickel bronze grate shall be approximately 280 mm (11 inches) in

diameter and flush with floor. A deep-seal P-trap shall be attached to

drain. The body and trap shall have pipe taps for water supply
connections.

1. Drain Flange: Flange for synthetic flooring.

2. Flush Valve: Large diaphragm flushometer, exposed, side oscillating
handle. For the flush valve mounting and installation detail, see
the detail indicated on the drawings.

Type K (FD-K) floor drain shall comply with ASME A112.6.3. The type K

floor drain shall be a flushing Rim Drain with heavy duty cast iron

body, double drainage pattern with Fflushing rim and clamping device.

Solid bronze gasketed grate shall be approximately 280 mm (11 inches)

in diameter, flush with floor. A deep-seal P-trap shall be attached to

drain. Body and trap shall have pipe taps for water supply connections.

1. Drain Flange: Flange for synthetic flooring.

2. Flush Valve: Large diaphragm flushometer, exposed, side oscillating
handle.

Type L (FD-L) floor drain shall comply with ASME A112.6.3. The type L

floor drain shall be a flushing rim drain with heavy cast iron body,

double drainage pattern with flushing rim and clamping device. Solid
bronze gasketed grate shall be approximately 280 mm (11 inches) in

FACILITY SANITARY AND VENT PIPING
22 13 00 - 10



diameter, with 50 mm (2 inch) length of 20 mm (3/4 inch) brass pipe
brazed or threaded into the center of the solid grate. Pipe shall be
threaded and provided with a brass cap with inter gasket (neoprene) to
provide a gas tight installation. A deep-seal P-trap shall be attached
to drain. Body and trap shall have pipe taps for water supply
connections. Used in dialysis rooms.

1. Drain Flange: Flange for synthetic flooring.

2. Cystoscopy Rooms:

a. Flush Valve: The flush valves shall be large diaphragm type
flushometer, solenoid operated with a single-circuit timer. Mount
in valve cabinet.

b. Operation: Valve solenoid shall be cycled by a single-circuit
timer set to operate flush valve at five minute intervals. Timer
shall be electrically connected to an "on-off" toggle switch and
be provided with pilot light. Timer and flush valve shall operate
only when timer/valve switch is in the "on" position.

c. Valve Cabinets:

1) General: Sheet metal not lighter than 1.6 mm thick (16 gauge),
size as required, rigidly assembled with joints welded, and
punched or drilled for passage of required pipes and services.
Provide anchors for fastening cabinet in place. Front shall be
flush with wall finish and shall have flush fitting, hinged
doors, with latch. Door shall be arranged to not offer any
obstruction when open.

2) Doors and Trim: Flush with front of cabinet, constructed of
not lighter than number 2.7 mm thick (12 gauge) steel. Doors
shall open through 180 degrees and be provided with two butt
hinges or continuous hinge. Latch shall be provided by
manufacture of cabinet.

3) Painting: Prime and finish painting is specified under Section
09 91 00, PAINTING.

M. Type M (FD-M) medium duty (non-traffic) Floor drain shall comply with
ASME A112.6.3. The type M floor drain shall have a cast iron body,
nickel bronze adjustable funnel strainer and clamping device. Funnel
strainer shall consist of a perforated floor-level square or round
grate and funnel extension for indirect waste. Cut-out grate below
funnel . Minimum dimensions as follows:

1. Area of strainer and collar — 23,000 square mm (36 square inches).
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2. Height of funnel — 95 mm (3-3/4 inches).

3. Diameter of lower portion of funnel — 50 mm (2 inches).

4_ Diameter of top portion of funnel — 100 mm (4 inches).

5. Provide paper collars for construction purposes.

Type N (FD-N) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type N floor drain shall have a cast iron body, wide
flange for seamless floors, double drainage pattern, with all interior
and exposed exterior surfaces provided with acid resistant enamel
finish for sanitary areas. The type N floor drain shall have a clamping
device, secured nickel bronze rim, aluminum enameled finish sediment
basket, perforated with not less than 9,000 square mm (14 square
inches) of free area and approximately 50 mm (2 inches) deep. The
sediment bucket shall be provided with grips for easy handling. The
loose-set, nickel bronze grate approximately 200 mm (8 inches) shall be
round and of sufficient strength to support pedestrian traffic. Ample
space between body of drain and sediment basket shall be provided for
free flow of waste liquids.

Type O (FD-0) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type O floor drain shall have a cast iron body,
double drainage pattern, clamping device, less grate and sediment
basket but with dome type secondary strainer. The drain shall be 300 mm
(12 inches) in diameter or 300 mm (12 inches) square and approximately
150 mm (6 inches) deep. The interior and exposed exterior surfaces
shall have an acid resisting, enamel finish for sanitary areas.

Type P (FD-P) medium duty (non-traffic) floor drain shall comply with
ASME A112.6.3. The type P floor drain shall have a cast iron body,
double drainage pattern, with all interior and exposed exterior
surfaces provided with acid resistant enamel finish for sanitary areas.
The type P floor drain shall have a clamping device, secured nickel
bronze rim, an aluminum enameled finish sediment basket perforated with
not less than 27,000 square mm (42 square inches) of free area and
approximately 100 mm (4 inches) deep. The sediment bucket shall be
provided with grips for easy handling. The loose-set, nickel bronze
grate shall be approximately 7,700 square mm (12 square inches) and of
sufficient strength to support pedestrian traffic. Ample space between
body of drain and sediment basket shall be provided for free flow of
waste liquids.
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Q. Type R (FD-R) floor drain shall comply with ASME Al112.6.3. The type R
floor drain shall have a cast iron body, double drainage pattern and
clamping device, less grate and sediment basket but with dome type
secondary strainer. The drain shall be 200 mm (8 inches) in diameter or
200 mm (8 inches) square and approximately 150 mm (6 inches) deep. The
interior and exposed exterior surfaces and rim shall have an acid
resisting finish for indirect waste in sanitary areas.

R. Type S (FD-S) floor sink shall comply with ASME A112.6.3. The type S
floor sink shall be constructed from type 304 stainless steel and shall
be 300 mm (12 inches) square, and 200 mm (8 inches deep). The interior
surface shall be polished. The double drainage flange shall be provided
with weep holes, internal dome strainer, and heavy duty non-tilting
loose set grate. A clamping device shall be provided.

S. Type T (FD-T) floor drain shall comply with ASME A112.6.3. The type T
drain shall be Funnel Type, chemical resistant floor drain with
integral p-trap. Double drainage pattern floor drain shall have an
integral seepage pan for embedding in floor and weep holes to provide
adequate drainage from pan to drain pipe. Floor drain shall be
polypropylene, flame retardant, Schedule 40 or 80. An outlet of floor
drain shall be suitable for properly jointing perforated or slotted
floor-level grate and funnel extension. Cut-out grate below funnel.
Minimum dimensions as follows:

1. Height of funnel — 95 mm (3-3/4 inches).
2. Diameter of lower portion of funnel — 50 mm (2 inches).
3. Diameter of top portion of funnel — 100 mm (4 inches).

T. Type V (FD-V) medium duty (non-traffic) floor drain shall comply with
ASME Al112.6.3 The type V floor drain shall have an oval funnel and cast
iron body. Funnel strainer shall consist of a slotted cast iron floor-
level grate funnel extension. Cut-out grate below funnel. Minimum
dimensions as follows:

1. Area of strainer and collar — 23,000 square mm (36 square inches).
2. Height of funnel — 95 mm (3-3/4 inches).
3. Funnel size - 90 by 228 mm (3-1/2 by 9 inches).

U. Type W (FD-W) Open Sight Drains (0SDs) for clear water wastes only:
1. 0SD’s shall be the cast iron open hub type.

2. A cast iron drain standpipe shall be utilized for equipment with a
high rate of discharge.
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V. Type X (FD-X) floor drain shall comply with ASME A112.6.3. The type X
floor drain shall be a chemical resistant floor drain and integral p-
trap. Double drainage pattern floor drain shall have integral seepage
pan for embedding in floor and weep holes to provide adequate drainage
from pan to drain pipe. Floor drain shall be polypropylene, flame
retardant, Schedule 40 or 80. An outlet of floor drain shall be
suitable for properly joining a perforated or slotted floor level
grate.

W. Type Y (FD-Y) floor drain shall comply with ASME A112.6.3. The type Y
floor drain shall be suitable for parking decks and constructed of
extra heavy duty, galvanized cast iron body with double drainage
pattern. The extra heavy duty polished bronze grate shall be not less
than 228 mm (9 inches) in diameter with seepage pan and combination
membrane Fflashing clamp, heavy duty support flange, under deck clamp
and vandal proof grate.

2.7 TRAPS

A. Traps shall be provided on all sanitary branch waste connections from
fixtures or equipment not provided with traps. Exposed brass shall be
polished brass chromium plated with nipple and set screw escutcheons.
Concealed traps shall be rough cast brass or same material as the
piping they are connected to. Slip joints are not permitted on sewer
side of trap. Traps shall correspond to fittings on cast iron soil pipe
or steel pipe respectively, and size shall be as required by connected
service or fixture.

2.8 PRIMER VALVES AND TRAP SEAL PRIMER SYSTEMS

A. Trap Primer (TP-1): The trap seal primer system shall be electronic
type conforming to ASSE 1044.

1. The controller shall have a 24 hour programmable timer, solid state,
6 outlet zones, minimum adjustable run time of 1 minute for each
zone, 12 hour program battery backup, manual switch for 120VAC
power, 120VAC to 24VAC internal transformer, fuse protected
circuitry, UL listed, 120VAC input-24VAC output, constructed of
enameled steel or plastic.

2. The cabinet shall be recessed mounting with a stainless steel cover.

3. The solenoid valve shall have a brass body, suitable for potable
water service, normally closed, 861 kPa (125 psig) rated, 24VAC.

4. The control wiring shall be copper in accordance with the National
Electric Code (NFPA 70), Article 725 and not less than 18 gauge. All
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wiring shall be in conduit and in accordance with Division 26 of the
specifications.

5. The vacuum breaker shall conform to ASSE 1001.

Trap Primer (TP-2): The trap seal primer valve shall be hydraulic,

supply type with a pressure rating of 861 kPa (125 psig) and conforming

to standard ASSE 1018.

1. The inlet and outlet connections shall be 15 mm or DN15 (NPS 1/2
inch)

2. The trap seal primer valve shall be fully automatic with an all
brass or bronze body.

3. The trap seal primer valve shall be activated by a drop in building
water pressure, no adjustment required.

4. The trap seal primer valve shall include a manifold when serving
two, three, or four traps.

5. The manifold shall be omitted when serving only one trap.

2.9 PENETRATION SLEEVES

A

A sleeve flashing device shall be provided at points where pipes pass
through membrane waterproofed floors or walls. The sleeve flashing
device shall be manufactured, cast iron fitting with clamping device
that forms a sleeve for the pipe floor penetration of the floor
membrane. A galvanized steel pipe extension shall be included in the
top of the fitting that shall extend 50 mm (2 inches) above finished
floor and galvanized steel pipe extension in the bottom of the fitting
that shall extend through the floor slab. A waterproof caulked joint
shall be provided at the top hub.

PART 3 - EXECUTION
3.1 PIPE INSTALLATION

A

The pipe installation shall comply with the requirements of the
International Plumbing Code (IPC) and these specifications.

Branch piping shall be installed for waste from the respective piping
systems and connect to all fixtures, valves, cocks, outlets, casework,
cabinets and equipment, including those furnished by the Government or
specified in other sections.

Pipe shall be round and straight. Cutting shall be done with proper
tools. Pipe shall be reamed to full size after cutting.

All pipe runs shall be laid out to avoid interference with other work.
The piping shall be installed above accessible ceilings where possible.

. The piping shall be installed to permit valve servicing or operation.

FACILITY SANITARY AND VENT PIPING
22 13 00 - 15



G. The piping shall be installed free of sags and bends.

H. Seismic restraint shall be installed where required by code.

1. Changes in direction for soil and waste drainage and vent piping shall
be made using appropriate branches, bends and long sweep bends.
Sanitary tees and short sweep quarter bends shall be used on vertical
stacks if change in direction of flow is from horizontal to vertical.
Long turn double wye branch and eighth bend fittings shall be used if
two fixtures are installed back to back or side by side with common
drain pipe. Straight tees, elbows, and crosses shall be used on vent
lines. Do not change direction of flow more than 90 degrees. Proper
size of standard increaser and reducers shall be used if pipes of
different sizes are connected. Reducing size of drainage piping in
direction of flow is prohibited.

J. Buried soil and waste drainage and vent piping shall be laid beginning
at the low point of each system. Piping shall be installed true to
grades and alignment indicated with unbroken continuity of invert. Hub
ends shall be placed upstream. Required gaskets shall be installed
according to manufacturer’s written instruction for use of lubricants,
cements, and other installation requirements.

K. Cast iron piping shall be installed according to CISPI’s “Cast lron
Soil Pipe and Fittings Handbook,” Chapter 1V, “Installation of Cast
Iron Soil Pipe and Fittings”

L. Aboveground copper tubing shall be installed according to Copper
Development Association’s (CDA) “Copper Tube Handbook”.

M. If an installation is unsatisfactory to the COR, the Contractor shall
correct the installation at no cost to the Government.

3.2 JOINT CONSTRUCTION

A. Hub and spigot, cast iron piping with gasket joints shall be joined iIn
accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook™” for
compression joints.

B. Hub and spigot, cast iron piping with calked joints shall be joined in
accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for
lead and oakum calked joints.

C. Hubless or No-hub, cast iron piping shall be joined in accordance with
CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for hubless piping
coupling joints.

D. For threaded joints, thread pipe with tapered pipe threads according to
ASME B1.20.1. The threads shall be cut full and clean using sharp disc
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cutters. Threaded pipe ends shall be reamed to remove burrs and

restored to full pipe inside diameter. Pipe fittings and valves shall

be joined as follows:

1. Apply appropriate tape or thread compound to external pipe threads
unless dry seal threading is required by the pipe service.

2. Pipe sections with damaged threads shall be replaced with new
sections of pipe.

Copper tube and fittings with soldered joints shall be joined according

to ASTM B828. A water flushable, lead free flux conforming to ASTM B813

and a lead free alloy solder conforming to ASTM B32 shall be used.

3.3 SPECIALTY PIPE FITTINGS

A

B.

Transition coupling shall be installed at pipe joints with small
differences in pipe outside diameters.

Dielectric fittings shall be installed at connections of dissimilar
metal piping and tubing.

3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES

Al

All piping shall be supported according to the International Plumbing

Code (IPC), Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and

these specifications. Where conflicts arise between these the code and

Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING the most restrictive

or the requirement that specifies supports with highest loading or

shortest spacing shall apply.

Hangers, supports, rods, inserts and accessories used for pipe supports

shall be painted according to Section 09 91 00, PAINTING. Electroplated

copper hanger rods, hangers and accessories shall be used with copper

tubing.

Horizontal piping and tubing shall be supported within 300 mm (12

inches) of each fitting or coupling.

Horizontal cast iron piping shall be supported with the following

maximum horizontal spacing and minimum hanger rod diameters:

1. 40 mm or DN4O to 50 mm or DN50 (NPS 1-1/2 inch to NPS 2 inch): 1500
mm (60 inches) with 10 mm (3/8 inch) rod.

2. 75 mm or DN75 (NPS 3 inch): 1500 mm (60 inches) with 15 mm (1/2
inch) rod.

3. 100 mm or DN100 to 125 mm or DN125 (NPS 4 inch to NPS 5 inch): 1500
mm (60 inches) with 18 mm (5/8 inch) rod.

4_. 150 mm or DN150 to 200 mm or DN200 (NPS 6 inch to NPS 8 inch): 1500
mm (60 inches) with 20 mm (374 inch) rod.

FACILITY SANITARY AND VENT PIPING
22 13 00 - 17



5. 250 mm or DN250 to 300 mm or DN300 (NPS 10 inch to NPS 12 inch):
1500 mm (60 inch) with 23 mm (7/8 inch) rod.

E. The maximum spacing for plastic pipe shall be 1.22 m (4 feet).

F. Vertical piping and tubing shall be supported at the base, at each
floor, and at intervals no greater than 4.6 m (15 feet).

G. In addition to the requirements in Section 22 05 11, COMMON WORK
RESULTS FOR PLUMBING, Floor, Wall and Ceiling Plates, Supports, Hangers
shall have the following characteristics:

1. Solid or split unplated cast iron.

. All plates shall be provided with set screws.

Height adjustable clevis type pipe hangers.

. Adjustable floor rests and base flanges shall be steel.

a A 0N

Hanger rods shall be low carbon steel, fully threaded or threaded at
each end with two removable nuts at each end for positioning rod and
hanger and locking each in place.

6. Riser clamps shall be malleable iron or steel.

7. Rollers shall be cast iron.

8. See Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, for
requirements on insulated pipe protective shields at hanger
supports.

H. Miscellaneous materials shall be provided as specified, required,
directed or as noted on the drawings for proper installation of
hangers, supports and accessories. IT the vertical distance exceeds 6.1
m (20 feet) for cast iron pipe additional support shall be provided in
the center of that span. All necessary auxiliary steel shall be
provided to provide that support.

I. Cast escutcheon with set screw shall be provided at each wall, floor
and ceiling penetration in exposed finished locations and within
cabinets and millwork.

J. Penetrations:

1. Fire Stopping: Where pipes pass through fire partitions, fire walls,
smoke partitions, or floors, a fire stop shall be installed that
provides an effective barrier against the spread of fire, smoke and
gases as specified in Section 07 84 00, FIRESTOPPING. Clearances
between raceways and openings shall be completely filled and sealed

with the fire stopping materials.
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2.

Water proofing: At floor penetrations, clearances shall be
completely sealed around the pipe and make watertight with sealant
as specified in Section 07 92 00, JOINT SEALANTS.

K. Exhaust vents shall be extended separately through roof. Sanitary vents

shall not connect to exhaust vents.
3.5 TESTS

A. Sanitary waste and drain systems shall be tested either in its entirety

or in sections.

B. Waste System tests shall be conducted before trenches are backfilled or

fixtures are connected. A water test or air test shall be conducted, as

directed.

1.

4.

IT entire system is tested for a water test, tightly close all
openings In pipes except highest opening, and fill system with water
to point of overflow. If the waste system is tested in sections,
tightly plug each opening except highest opening of section under
test, Fill each section with water and test with at least a 3 m (10
foot) head of water. In testing successive sections, test at least
upper 3 m (10 feet) of next preceding section so that each joint or
pipe except upper most 3 m (10 feet) of system has been submitted to
a test of at least a 3 m (10 foot) head of water. Water shall be
kept in the system, or in portion under test, for at least 15
minutes before inspection starts. System shall then be tight at all
joints.

For an air test, an air pressure of 34 kPa (5 psig) gage shall be

maintained for at least 15 minutes without leakage. A force pump and

mercury column gage shall be used for the air test.

After installing all fixtures and equipment, open water supply so

that all p-traps can be observed. For 15 minutes of operation, all

p-traps shall be inspected for leaks and any leaks found shall be
corrected.

Final Tests: Either one of the following tests shall be used.

a. Smoke Test: After fixtures are permanently connected and traps
are filled with water, fill entire drainage and vent systems with
smoke under pressure of .25 kPa (1 inch of water) with a smoke
machine. Chemical smoke is prohibited.

b. Peppermint Test: Introduce 60 ml (2 ounces) of peppermint into
each line or stack.
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3.6 COMMISSIONING
A. Components provided under this section of the specification shall be
tested as part of a larger system.

- --END- - -
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SECTION 31 20 11
EARTHWORK (SHORT FORM)

PART 1 - GENERAL
1.1 DESCRIPTION:

This section specifies the requirements for furnishing all equipment,

materials, labor and techniques for earthwork including excavation,

fill, backfill and site restoration utilizing fertilizer, seed and/or
sod.
1.2 DEFINITIONS:

A. Unsuitable Materials:

1. Fills: Topsoil, frozen materials; construction materials and
materials subject to decomposition; clods of clay and stones larger
than 75 mm (3 inches); organic materials, including silts, which are
unstable; and inorganic materials, including silts, too wet to be
stable.

2. Existing Subgrade (except footings): Same materials as above
paragraph, that are not capable of direct support of slabs, pavement,
and similar items, with the possible exception of improvement by
compaction, proofrolling, or similar methods of improvement.

3. Existing Subgrade (footings only): Same as Paragraph 1, but no fill
or backfill. ITf materials differ from reference borings and design
requirements, excavate to acceptable strata subject to COR"s
approval.

B. Earthwork: Earthwork operations required within the new construction
area. It also includes earthwork required for auxiliary structures and
buildings and sewer and other trenchwork throughout the job site.

C. Degree of Compaction: Degree of compaction is expressed as a percentage
of maximum density obtained by the test procedure presented in AASHTO.

D. The term Fill means Fill or backfill as appropriate.

1.3 RELATED WORK:

A. Protection of existing utilities, fire protection services, existing
equipment, roads, and pavements: Section 01 00 00, GENERAL REQUIREMENTS.

B. Subsurface Investigation: Section 01 00 00, GENERAL REQUIREMENTS,
Article, PHYSICAL DATA.

1.4 CLASSIFICATION OF EXCAVATION:

A. Unclassified Excavation: Removal and disposal of pavements and other
man-made obstructions visible on the surface; utilities, and other items
including underground structures indicated to be demolished and removed;
together with any type of materials regardless of character of material
and obstructions encountered.
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B. Classified Excavation: Removal and disposal of all material not defined
as rock.

C. Rock Excavation:

1. Solid ledge rock (igneous, metamorphic, and sedimentary rock).

2. Bedded or conglomerate deposits so cemented as to present
characteristics of solid rock which cannot be excavated without
blasting; or the use of a modern power excavator (shovel, backhoe, or
similar power excavators) of no less than 0.75 m3 (1 cubic yard)
capacity, properly used, having adequate power and in good running
condition.

3. Boulders or other detached stones each having a volume of 0.4 m3 (1/2
cubic yard) or more.

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATION:

Measurement: The unit of measurement for excavation and borrow shall be

the cubic yard, computed by the average end area method from cross

sections taken before and after the excavation and borrow operations,
including the excavation for ditches, gutters, and channel changes, when
the material is acceptably utilized or disposed of as herein specified.

Quantities shall be computed by a Registered Professional Land Surveyor

or Registered Civil Engineer, specified in Section 01 00 00, GENERAL

REQUIREMENTS. The measurement shall include authorized excavation for

rock, authorized excavation of satisfactory subgrade soil, and the

volume of loose, scattered rocks and boulders collected within the
limits of the work; allowance shall be made on the same basis for
selected backfill ordered as replacement. The measurement shall not
include the volume of subgrade material or other material used for
purposes other than directed. The volume of overburden stripped from
borrow pits and the volume of excavation for ditches to drain borrow
its, unless used as borrow material, shall not be measured for payment.

The measurement shall not include the volume of any excavation performed

prior to taking of elevations and measurements of the undisturbed grade.

1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION:

A. Measurement: Cross section and measure the uncovered and separated
materials, and compute quantities by the Registered Professional Land
Surveyor or Registered Civil Engineer, specified in Section 01 00 00,
GENERAL REQUIREMENTS. Do not measure quantities beyond the following
limits:

1. 300 mm (12 inches) outside of the perimeter of formed footings.

2. 600 mm (24 inches) outside the face of concrete work for which forms
are required, except for footings.
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3. 150 mm (6 inches) below the bottom of pipe and not more than the pipe
diameter plus 600 mm (24 inches) in width for pipe trenches.
4_ The outside dimensions of concrete work for which no forms are
required (trenches, conduits, and similar items not requiring forms).
Payment: No separate payment shall be made for rock excavation
quantities shown. The contract price and time shall be adjusted for
overruns or underruns iIn accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as
applicable.

1.7 SUBMITTALS:

A

B.

E.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Rock Excavation Report:

1. Certification of rock quantities excavated.

2. Excavation method.

3. Labor.

4_ Equipment.

5. Land Surveyor®s or Civil Engineer®s name and official registration
stamp.

6. Plot plan showing elevations.

Contractor shall submit procedure and location for disposal of unused

satisfactory material. Proposed source of borrow material. Notification

of encountering rock in the project. Advance notice on the opening of

excavation or borrow areas. Advance notice on shoulder construction for

rigid pavements.

Furnish to COR, soil samples, suitable for laboratory tests, of proposed

off site or on site fill material.

Qualifications of the commercial testing laboratory or Contractor’s

Testing facility shall be submitted.

1.8 APPLICABLE PUBLICATIONS:

A

B.

C.

Publications listed below form a part of this specification to the
extent referenced. Publications are referenced in the text by the basic
designation only.

American Nursery and Landscape Association (ANLA):

2004 . ... American Standard for Nursery Stock

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

T99-10. .. o oo Moisture-Density Relations of Soils Using a 2.5

kg (6.5 Ib) Rammer and a 305 mm (12 inch) Drop
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E.

T180-10. .. oo eeeeiaaaa Standard Method of Test for Moisture-Density
Relations of Soils Using a 4.54-kg [10 1b]
Rammer and a 457 mm (18 inch) Drop

American Society for Testing and Materials (ASTM):

C33-03. .. Concrete Aggregate

D698-el. .. ... oL Laboratory Compaction Characteristics of Soil
Using Standard Effort

D1140-00. ... ... Amount of Material in Soils Finer than the No.
200 (75-micrometer) Sieve

D1556-00. ... ... Standard Test Method for Density and Unit Weight
of Soil in Place by the Sand-Cone Method

D1557-09. .. oo Laboratory Compaction Characteristics of Soil
Using Modified Effort

D2167-94 (2001)......... Standard Test Method for Density and Unit Weight
of Soil in Place by the Rubber Balloon Method

D2487-06. .. .. ... Standard Classification of Soil for Engineering

Purposes (Unified Soil Classification System)
D6938-10.. ... e Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods
(Shallow Depth)
Standard Specifications of Michigan State Department of Transportation,
latest revision.

PART 2 - PRODUCTS
2.1 MATERIALS:

A.

Fills: Materials approved from on site and off site sources having a
minimum dry density of 1760 kg/m3 (110 pcf), a maximum Plasticity Index
of 6, and a maximum Liquid Limit of 30.

. Granular Fill:

1. Under concrete slab, granular fill shall consist of clean, poorly
graded crushed rock, crushed gravel, or uncrushed gravel placed
beneath a building slab with or without a vapor barrier to cut off
the capillary flow of pore water to the area immediately below. Fine
aggregate grading shall conform to ASTM C33 with a maximum of 3
percent by weight passing ASTM D1140.

2. Bedding for sanitary and storm sewer pipe, crushed stone or gravel
graded from 13 mm (1/2 inch) to 4.75 mm (No. 4).

. Fertilizer: (5-10-5) delivered to site in unopened containers that

clearly display the manufacturer®s label, indicating the analysis of the
contents.
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D. Seed: Grass mixture comparable to existing turf delivered to site in
unopened containers that clearly display the manufacturer®s label,
indicating the analysis of the contents.

E. Sod: Comparable species with existing turf. Use State Certified or State
Approved sod when available. Deliver sod to site immediately after
cutting and in a moist condition. Thickness of cut must be 19 mm to 32
mm (374 inch to 1 1/4 inches) excluding top growth. There shall be no
broken pads and torn or uneven ends

F. Requirements For Offsite Soils: Offsite soils brought in for use as
backfill shall be tested for TPH, BTEX and full TCLP including
ignitability, corrosivity and reactivity. Backfill shall contain less
than 100 parts per million (ppm) of total hydrocarbons (TPH) and less
than 10 ppm of the sum of Benzene, Toleune, Ethyl Benzene, and Xylene
(BTEX)and shall not fail the TCLP test. TPH concentrations shall be
determined by using EPA 600/4-79/020 Method 418.1. BTEX concentrations
shall be determined by using EPA SW-846.3-3a Method5030/8020. TCLP
shall be performed in accordance with EPA SW-846.3-3a Method 1311.
Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite
sample of material from the borrow site, with at least one test from
each borrow site. Material shall not be brought on site until tests have
been approved by the COR.

Buried Warning and ldentification Tape: Polyethylene plastic warning
tape manufactured specifically for warning and identification of buried
utility lines. Provide tape on rolls, 3 inch minimum width, color coded
as specific below for the intended utility with warning and
identification imprinted in bold black letters continuously over the
entire tape length. Warning and identification to read, “CAUTION,
BURIED (intended service) LINE BELOW” or similar wording. Color and
printing shall be permanent, Unaffected by moisture or soil. Warning
tape color codes:

Red: Electric

Yellow: Gas, Oil, Dangerous Materials

Orange: Telephone and Other Communications

Blue: Water Systems
Green: Sewer Systems
White: Steam Systems
Gray: Compressed Air

H. Warning Tape for Metallic Piping: Acid and alkali-resistant
polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of tape shall be 0.076
mm (0.003 inch). Tape shall have a minimum strength of 10.3 MPa (1500
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psi) lengthwise, and 8.6 MPa (1250 psi) crosswise, with a maximum 350
percent elongation.

Detectable Warning Tape for Non-Metallic Piping: Polyethylene
plastictape conforming to the width, color, and printing requirements
specified above. Minimum thickness of the tape shall be 0.102 mm (0.004
inch). Tape shall have a minimum strength of 10.3 MPa (1500 psi)
lengthwise and 8.6 MPa (1250 psi) crosswise. Tape shall be manufactured
with integral wires, foil backing, or other means of enabling detection
by a metal detector when tape is buried up to 0.9 m(3 feet) deep.

Encase metallic element of the tape in a protective jacket or provide
with other means of corrosion protection.

Detection Wire For Non-Metallic Piping: Detection wire shall be
Insulated single strand, solid copper with a minimum of 12 AWG.

PART 3 - EXECUTION
3.1 SITE PREPARATION:

A

Clearing: Clearing within the limits of earthwork operations as
described or designated by the COR. Work includes removal of trees,
shrubs, fences, foundations, incidental structures, paving, debris,
trash and any other obstructions. Remove materials from the Medical
Center.

Grubbing: Remove stumps and roots 75 mm (3 inches) and larger diameter.
Undisturbed sound stumps, roots up to 75 mm (3 inches) diameter, and
nonperishable solid objects which shall be a minimum of 900 mm (3 feet)
below subgrade or finished embankment shall be left.

Stripping Topsoil: Unless otherwise indicated on the drawings, the
limits of earthwork operations shall extend anywhere the existing grade
is filled or cut or where construction operations have compacted or
otherwise disturbed the existing grade or turf. Strip topsoil as defined
herein, or as indicated in the geotechnical report, from within the
limits of earthwork operations as specified above unless specifically
indicated or specified elsewhere in the specifications or shown on the
drawings. Topsoil shall be fertile, friable, natural topsoil of loamy
character and characteristic of the locality. Topsoil shall be capable
of growing healthy horticultural crops of grasses. Stockpile topsoil and
protect as directed by the COR. Eliminate foreign material, such as
weeds, roots, stones, subsoil, frozen clods, and similar foreign
materials, larger than 0.014 m3 (1/2 cubic foot) in volume, from soil as
it is stockpiled. Retain topsoil on the station. Remove foreign
materials larger than 50 mm (2 inches) in any dimension from topsoil
used in final grading. Topsoil work, such as stripping, stockpiling, and
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D.

similar topsoil work, shall not, under any circumstances, be carried out
when the soil is wet so that the tilth of the soil shall be destroyed.
1. Concrete Slabs and Paving: Score deeply or saw cut to insure a neat,
straight cut, sections of existing concrete slabs and paving to be
removed where excavation or trenching occurs. Extend pavement section
to be removed a minimum of 300 mm (12 inches) on each side of widest
part of trench excavation and insure final score lines are
approximately parallel unless otherwise indicated. Remove material
from the Medical Center.
Disposal: All materials removed from the property shall be disposed of
at a legally approved site, for the specific materials, and all removals
shall be in accordance with all applicable Federal, State and local
regulations. No burning of materials is permitted onsite.

3.2 EXCAVATION:

A.

Shoring, Sheeting and Bracing: Shore, brace, or slope to it"s angle of
repose banks of excavations to protect workmen, banks, adjacent paving,
structures, and utilities, in compliance with OSHA requirements.

1. Extend shoring and bracing to the bottom of the excavation. Shore
excavations that are carried below the elevations of adjacent
existing foundations.

2. If the bearing of any foundation is disturbed by excavating, improper
shoring or removal of shoring, placing of backfill, and similar
operations, provide a concrete fill support under disturbed
foundations, as directed by COR, at no additional cost to the
Government. Do not remove shoring until permanent work in excavation
has been inspected and approved by COR.

Excavation Drainage: Operate pumping equipment, and/or provide other

materials, means and equipment as required, to keep excavations free of

water and subgrades dry, firm, and undisturbed until approval of
permanent work has been received from COR. Approval by the COR is also
required before placement of the permanent work on all subgrades. When
subgrade for foundations has been disturbed by water, remove the
disturbed material to firm undisturbed material after the water is
brought under control. Replace disturbed subgrade in trenches by
mechanically tamped sand or gravel. When removed disturbed material is
located where it is not possible to install and properly compact
disturbed subgrade material with mechanically compacted sand or gravel,
the COR shall be contacted to consider the use of flowable fill.

Groundwater flowing toward or into excavations shall be controlled to

prevent sloughing of excavation slopes and walls, boils, uplift and

heave in the excavation and to eliminate interference with orderly
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progress of construction. French drains, sumps, ditches or trenches

shall not be permitted within 0.9 m (3 feet) of the foundation of any

structure, except with specific written approval, and after specific

contractual provisions for restoration of the foundation area have been

made. Control measures shall be taken by the time the excavation

reaches the water level in order to maintain the integrity of the in

situ material. While the excavation is open, the water level shall be

maintained continuously below the working level. Operate dewatering

system continuously until construction work below existing water levels

is complete. Submit performance records weekly. Measure and record

performance of dewatering system at same time each day by use of

observation wells or piezometers installed in conjunction with the

dewatering system. Relieve hydrostatic head in pervious zones below

subgrade elevation in layered soils to prevent uplift.

Blasting: Blasting shall not be permitted.

Building Earthwork:

1. Excavation shall be accomplished as required by drawings and
specifications.

2. Excavate foundation excavations to solid undisturbed subgrade.

3. Remove loose or soft material to solid bottom.

4_ Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete, poured separately from the footings.

3. Do not tamp earth for backfilling in footing bottoms, except as
specified.

Trench Earthwork:

1. Utility trenches (except sanitary and storm sewer):

a. Excavate to a width as necessary for sheeting and bracing and
proper performance of the work.

b. Grade bottom of trenches with bell-holes, scooped-out to provide a
uniform bearing.

Cc. Support piping on suitable undisturbed earth unless a mechanical
support is shown. Unstable material removed from the bottom of the
trench or excavation shall be replaced with select granular
material placed in layers not exceeding 150 mm (6 inches) loose
thickness.

d. The length of open trench in advance of pipe laying shall not be
greater than is authorized by the COR.

e. Provide buried utility lines with utility identification tape.
Bury tape 300 mm (12 inches) below finished grade; under pavements
and slabs, bury tape 150 mm (6 inches) below top of subgrade
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f. Bury detection wire directly above non-metallic piping at a
distance not to exceed 300 mm (12 inches) above the top of pipe.
The wire shall extend continuously and unbroken, from manhole to
manhole. The ends of the wire shall terminate inside the manholes
at each end of the pipe, with a minimum of 0.9 m (3 feet) of wire,
coiled, remaining accessible in each manhole. The wire shall
remain insulated over it"s entire length. The wire shall enter
manholes between the top of the corbel and the frame, and extend
up through the chimney seal between the frame and the chimney
seal. For force mains, the wire shall terminate in the valve pit
at the pump station end of the pipe.

g- Initial backfill material shall be placed and compacted with
approved tampers to a height of at least one foot above the
utility pipe or conduit. The backfill shall be brought up evenly
on both sides of the pipe for the full length of the pipe. Care
shall be taken to ensure thorough compaction of the fill under the
haunches of the pipe. Except as specified otherwise in the
individual piping section, provide bedding for buried piping in
accordance with AWWA C600, Type 4, except as specified herein.
Backfill to top of pipe shall be compacted to 95 percent of ASTM D
698maximum density. Plastic piping shall have bedding to spring
line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inches), graded
stone, including a number of fill materials that have regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class Il: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded sands and
gravels containing small percentages of fines, generally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specified in ASTM
D 2487.

3) Clean, coarse-grained sand classified as appropriate for
sanitary and sewer Fill iIn accordance State Standard or by ASTM
D 2487 for bedding and backfill as indicated.

4) Clean, coarsely graded natural gravel, crushed stone or a
combination thereof identified as appropriate for sanitary and
sewer Fill In accordance with State Standard or iIn accordance
with ASTM D 2487 for bedding and backfill as indicated.
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2. Sanitary and storm sewer trenches:

a.

Trench width below a point 150 mm (6 inches) above top of the pipe
shall be 600 mm (24 inches) for up to and including 300 mm (12
inches) diameter and four-thirds diameter of pipe plus 200 mm (8
inches) for pipe larger than 300 mm (12 inches). Width of trench
above that level shall be as necessary for sheeting and bracing
and proper performance of the work.

The bottom quadrant of the pipe shall be bedded on suitable

undisturbed soil or granular fill. Unstable material removed from

the bottom of the trench or excavation shall be replaced with

select granular material placed in layers not exceeding 150 mm (6

inches) loose thickness.

1) Undisturbed: Bell holes shall be no larger than necessary for
jointing. Backfill up to a point 300 mm (12 inches) above top
of pipe shall be clean earth placed and tamped by hand.

2) Granular Fill: Depth of fill shall be a minimum of 75 mm (3
inches) plus one-sixth of pipe diameter below the pipe of 300
mm (12 inches) above top of pipe. Place and tamp fill material
by hand.

Place and compact as specified the remainder of backfill using

acceptable excavated materials. Do not use unsuitable materials.

Use granular fill for bedding where rock or rocky materials are

excavated.

Provide buried utility lines with utility identification tape.

Bury tape 300 mm (12 inches) below Finished grade; under pavements

and slabs, bury tape 150 mm (6 inches) below top of subgrade

Bury detection wire directly above non-metallic piping at a

distance not to exceed 300 mm (12 inches) above the top of pipe.

The wire shall extend continuously and unbroken, from manhole to

manhole. The ends of the wire shall terminate inside the manholes

at each end of the pipe, with a minimum of 0.9 m (3 feet) of wire,
coiled, remaining accessible in each manhole. The wire shall
remain insulated over its entire length. The wire shall enter
manholes between the top of the corbel and the frame, and extend
up through the chimney seal between the frame and the chimney
seal. For force mains, the wire shall terminate in the valve pit
at the pump station end of the pipe.

Initial backfill material shall be placed and compacted with

approved tampers to a height of at least one foot above the

utility pipe or conduit. The backfill shall be brought up evenly
on both sides of the pipe for the full length of the pipe. Care
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F.

shall be taken to ensure thorough compaction of the fill under the

haunches of the pipe. Except as specified otherwise in the

individual piping section, provide bedding for buried piping in
accordance with AWWA C600, Type 4, except as specified herein.

Backfill to top of pipe shall be compacted to 95 percent of ASTM

D698 maximum density. Plastic piping shall have bedding to spring

line of pipe. Provide materials as follows:

1) Class I: Angular, 6 to 40 mm (0.25 to 1.5 inches), graded
stone, including a number of fill materials that have regional
significance such as coral, slag, cinders, crushed stone, and
crushed shells.

2) Class Il: Coarse sands and gravels with maximum particle size
of 40 mm (1.5 inches), including various graded sands and
gravels containing small percentages of fines, generally
granular and noncohesive, either wet or dry. Soil Types GW,
GP, SW, and SP are included in this class as specified in ASTM
D2487 .

3) Clean, coarse-grained sand classified as appropriate for
sanitary and sewer fill in accordance with State Standard by
ASTM D 487 for backfill.

4) Clean, coarsely graded natural gravel, crushed stone or a
combination thereof identified as appropriate for sanitary and
sewer Fill in accordance with State Standard in accordance with
ASTM D2487 for bedding and backfill as indicated.

Site Earthwork: Excavation shall be accomplished as required by drawings
and specifications. Remove subgrade materials that are determined by the
COR as unsuitable, and replace with acceptable material. If there is a
question as to whether material is unsuitable or not, the Contractor
shall obtain samples of the material, under the direction of the COR,
and the materials shall be examined by an independent testing laboratory
for soil classification to determine whether it is unsuitable or not.
When unsuitable material is encountered and removed, the contract price
and time shall be adjusted in accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as
applicable. Adjustments to be based on meters (yardage) in cut section
only.
Finished elevation of subgrade shall be as follows:
1. Pavement Areas - bottom of the pavement or base course as applicable.
2. Planting and Lawn Areas - 100 mm (4 inches) below the finished grade,
unless otherwise specified or indicated on the drawings.
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3.3 FILLING AND BACKFILLING:

A

General: Do not fill or backfill until all debris, unsatisfactory soil
materials, obstructions, and deleterious materials have been removed
from the excavation. Proof-roll exposed subgrades with a fully loaded
dump truck. Use excavated materials or borrow for fill and backfill, as
applicable. Do not use unsuitable excavated materials. Do not backfill
until foundation walls have been completed above grade and adequately
braced, waterproofing or dampproofing applied, and pipes coming in
contact with backfill have been installed, and inspected and approved by
COR.

Proof-rolling Existing Subgrade: - Proof rolling shall be done on an
exposed subgrade free of surface water (wet conditions resulting from
rainfall) which would promote degradation of an otherwise acceptable
subgrade.

Placing: Place material in horizontal layers not exceeding 200 mm (8
inches) in loose depth and then compacted. Do not place material on
surfaces that are muddy, frozen, or contain frost.

Compaction: Use approved equipment (hand or mechanical) well suited to
the type of material being compacted. Do not operate mechanized
vibratory compaction equipment within 3000 mm (10 feet) of new or
existing building walls without the prior approval of the COR. Moisten
or aerate material as necessary to provide the moisture content that
shall readily facilitate obtaining the specified compaction with the
equipment used. Compact each layer until there is no evidence of further
compaction. Backfill adjacent to any and all types of structures shall
be placed and compacted to at least 90 percent laboratory maximum
density for cohesive materials or 95 percent laboratory maximum density
for cohesionless materials to prevent wedging action or eccentric
loading upon or against the structure.

Borrow Material: Borrow material shall be selected to meet the
requirements and conditions of the particular Fill or embankment for
which it is to be used. Borrow material shall be obtained from the
borrow areas within the limits of the project site, selected by the
Contractor from approved private sources. Unless otherwise provided in
the contract, the Contractor shall obtain from the owners the right to
procure material, pay royalties and other charges involved, and bear the
expense of developing the sources, including rights-of-way for hauling.
Borrow material from approved sources on Government-controlled land
shall be obtained without payment of royalties. Unless specifically
provided, no borrow shall be obtained within the limits of the project
site without prior written approval. Necessary clearing, grubbing, and
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F.

satisfactory drainage of borrow pits and the disposal of debris thereon
shall be considered related operations to the borrow excavation.
Opening and Drainage of Excavation and Borrow Pits: The Contractor shall
notify the COR sufficiently in advance of the opening of any excavation
or borrow pit to permit elevations and measurements of the undisturbed
ground surface to be taken. Except as otherwise permitted, borrow pits
and other excavation areas shall be excavated providing adequate
drainage. Overburden and other spoil material shall be transported to
designated spoil areas or otherwise disposed of as directed. Borrow
pits shall be neatly trimmed and drained after the excavation is
completed. The Contractor shall ensure that excavation of any area,
operation of borrow pits, or dumping of spoil material results in
minimum detrimental effects on natural environmental conditions.

3.4 GRADING:

A

G.

General: Uniformly grade the areas within the limits of this section,
including adjacent transition areas. Smooth the finished surface within
specified tolerance. Provide uniform levels or slopes between points
where elevations are indicated, or between such points and existing
finished grades. Provide a smooth transition between abrupt changes in
slope.

Cut rough or sloping rock to level beds for foundations. In unfinished
areas Till low spots and level off with coarse sand or fine gravel.
Slope backfill outside the building away from the building walls for a
minimum distance of 3048 mm (10 feet)at a minimum five percent (%)
slope.

The finished grade shall be 150 mm (6 inches) below bottom line of
windows or other building wall openings unless greater depth is shown.
Place crushed stone or gravel fill under concrete slabs on grade tamped
and leveled. The thickness of the fill shall be 150 mm (6 inches),
unless otherwise indicated.

Finish subgrade in a condition acceptable to the COR at least one day in
advance of the paving operations. Maintain finished subgrade in a smooth
and compacted condition until the succeeding operation has been
accomplished. Scarify, compact, and grade the subgrade prior to further
construction when approved compacted subgrade is disturbed by
contractor®s subsequent operations or adverse weather.

Grading for Paved Areas: Provide final grades for both subgrade and base
course to +/- 6 mm (0.25 inches) of indicated grades.

3.5 LAWN AREAS:

A

General: Harrow and till to a depth of 100 mm (4 inches), new or
existing lawn areas to remain, which are disturbed during construction.
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Establish existing or design grades by dragging or similar operations.
Do not carry out lawn areas earthwork out when the soil is wet so that
the tilth of the soil shall be destroyed. Plant bed must be approved by
COR before seeding or sodding operation begins.

B. Finished Grading: Begin finish grading after rough grading has had
sufficient time for settlement. Scarify subgrade surface in lawn areas
to a depth of 100 mm (4 inches). Apply topsoil so that after normal
compaction, dragging and raking operations (to bring surface to
indicated finish grades) there shall be a minimum of 100 mm (4 inches)
of topsoil over all lawn areas; make smooth, even surface and true
grades, which shall not allow water to stand at any point. Shape top and
bottom of banks to form reverse curves in section; make junctions with
undisturbed areas to conform to existing topography. Solid lines within
grading limits indicate finished contours. Existing contours, indicated
by broken lines are believed approximately correct but are not
guaranteed.

C. Fertilizing: Incorporate fertilizer into the soil to a depth of 100 mm
(4 inches) at a rate of 12 kg/100 m2 (25 pounds per 1000 square feet).

D. Seeding: Seed at a rate of 2 kg/100 m2 (4 pounds per 1000 square feet)
and accomplished only during periods when uniform distribution shall be
assured. Lightly rake seed into bed immediately after seeding. Roll
seeded area immediately with a roller not to exceed 225 kg/m (150 pounds
per foot) of roller width.

E. Sodding: Topsoil shall be firmed by rolling and during periods of high
temperature the topsoil shall be watered lightly immediately prior to
laying sod. Sod strips shall be tightly butted at the ends and staggered
in a running bond fashion. Placement on slopes shall be from the bottom
to top of slope with sod strips running across slope. Secure sodded
slopes by pegging or other approved methods. Roll sodded area with a
roller not to exceed 225 kg/m (150 pounds per foot) of the roller width
to improve contact of sod with the soil.

F. Watering: The COR is responsible for having adequate water available at
the site. As sodding is completed in any one section, the entire sodded
area shall be thoroughly irrigated by the contractor, to a sufficient
depth, that the underside of the new sod pad and soil, immediately below
sod, is thoroughly wet. COR shall be responsible for sod after
installation and acceptance.

3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL:

A. Disposal: Remove surplus satisfactory soil and waste material, including
unsatisfactory soil, trash, and debris, and legally dispose of it off
Medical Center property.
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B. Place excess excavated materials suitable for fill and/or backfill on
site where directed.

C. Remove from site and dispose of any excess excavated materials after all
fill and backfill operations have been completed.

D. Segregate all excavated contaminated soil designated by the COR from all
other excavated soils, and stockpile on site on two 0.15 mm (6 mil)
polyethylene sheets with a polyethylene cover. A designated area shall
be selected for this purpose. Dispose of excavated contaminated material
in accordance with State and Local requirements.

3.7 CLEAN-UP:
Upon completion of earthwork operations, clean areas within contract
limits, remove tools, and equipment. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Remove
debris, rubbish, and excess material from the Medical Center Property.

- --END- - -

EARTHWORK
31 20 11 - 15



*THIS PAGE LEFT BLANK INTENTIONALLY*

EARTHWORK
31 20 11 - 16



SECTION 32 05 23
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the lines, grades, thickness,
and cross sections shown on the Drawings. Construction shall include the
following:
B. Curb, gutter, and combination curb and gutter wheel stop.
C. Pedestrian Pavement: Walks, grade slabs, lawn mower strips, pedestrian
crossings, wheelchair curb ramps terraces steps patios healing gardens.
D. Vehicular Pavement: Service courts, driveways, parking lots, loading
docks.
E. Equipment Pads: Oxygen storage, transformers, propane tanks, generator
pads.
1.2 RELATED WORK
Section 00 72 00, GENERAL CONDITIONS.
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES
Section 01 45 29, TESTING LABORATORY SERVICES.
Section 03 30 00, CAST-IN-PLACE CONCRETE.
Section 05 50 00, METAL FABRICATIONS.
. Section 31 20 00, EARTHWORK.
1.3 DESIGN REQUIREMENTS
Design all elements with the latest published version of applicable
codes.
1.4 WEATHER LIMITATIONS

A. Hot Weather: Follow the recommendations of ACI 305 or as specified to

Mmoo W >

prevent problems in the manufacturing, placing, and curing of concrete
that can adversely affect the properties and serviceability of the
hardened concrete. Methods proposed for cooling materials and
arrangements for protecting concrete shall be made in advance of
concrete placement and approved by COR.

B. Cold Weather: Follow the recommendations of ACl 306 or as specified to
prevent freezing of concrete and to permit concrete to gain strength
properly. Use only the specified non-corrosive, non-chloride
accelerator. Do not use calcium chloride, thiocyantes or admixtures
containing more than 0.05 percent chloride ions. Methods proposed for
heating materials and arrangements for protecting concrete shall be made
in advance of concrete placement and approved by COR.
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1.5 SELECT SUBBASE MATERIAL JOB-MIX

The Contractor shall retain a testing laboratory to design a select
subbase material mixture and submit a job-mix formula to the COR, in
writing, for approval. The formula shall include the source of
materials, gradation, plasticity index, liquid limit, and laboratory
compaction curves indicating maximum density at optimum moisture. Cost
of the testing laboratory to be included in the Contractor’s cost of
project.

1.6 SUBMITTALS
Contractor shall submit the following.

A

Manufacturers® Certificates and Data certifying that the following
materials conform to the requirements specified.

1. Expansion joint Ffiller

2. Hot poured sealing compound

3. Reinforcement

4. Curing materials

Jointing Plan for all concrete areas.

Concrete Mix Design.

Concrete Test Reports

Construction Staking Notes from Surveyor.

. Data and Test Reports: Select subbase material.

1. Job-mix formula.
2. Source, gradation, liquid limit, plasticity index, percentage of
wear, and other tests as specified and in referenced publications.

1.7 APPLICABLE PUBLICATIONS

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only. Refer to the latest edition of all referenced
Standards and codes.

- American Association of State Highway and Transportation Officials

(AASHTO) :

M147-65-UL. . ... . ... .... Materials for Aggregate and Soil-Aggregate
Subbase, Base and Surface Courses (R 2004)

M148-05-UL. . ... . ... .... Liquid Membrane-Forming Compounds for Curing
Concrete (ASTM C309)

M171-05-UL.. .. .. ... _._.... Sheet Materials for Curing Concrete (ASTM C171)

M182-05-UL. ... ... .. _..... Burlap Cloth Made from Jute or Kenaf and Cotton
Mats

. American Society for Testing and Materials (ASTM):

AB2/A82M-07 . - - . ..o .. Standard Specification for Steel Wire, Plain,
for Concrete Reinforcement
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A185/185M-07. ... Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete

A615/A615M-12. .. ... ..... Standard Specification for Deformed and Plain
Carbon Steel Bars for Concrete Reinforcement
AB653/A653M-11 ... .. ...... Standard Specification for Steel Sheet, Zinc

Coated (Galvanized) or Zinc lron Alloy Coated
(Galvannealed) by the Hot Dip Process

A706/A706M-09b. . ... ... .. Standard Specification for Low Alloy Steel
Deformed and Plain Bars for Concrete

Reinforcement

A767/A7T67M-09. .. ... ..... Standard Specification for Zinc Coated
(Galvanized) Steel Bars for Concrete
Reinforcement

A775/A775M-07b. ... ... ... Standard Specification for Epoxy Coated
Reinforcing Steel Bars

A820/A820M-11 ... ... ..... Standard Specification for Steel Fibers for
Fiber Reinforced Concrete

C31/C3IM-10. . oo Standard Practice for Making and Curing Concrete
Test Specimens in the field

C33/C33M-11a. ... Standard Specification for Concrete Aggregates

C39/C39M-12. . ... ... .... Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens

C94/C94M-12 . . . ... ... Standard Specification for Ready Mixed Concrete

C143/C143M-10a. - -« - - - . - - Standard Test Method for Slump of Hydraulic
Cement Concrete

C150/C150M-12. ... ... .... Standard Specification for Portland Cement

Cl71-07 - e a - Standard Specification for Sheet Materials for
Curing Concrete

C172/C172M-10. ... .. .. ... Standard Practice for Sampling Freshly Mixed
Concrete

C173/C173M-10b. ... .. .... Standard Test Method for Air Content of Freshly
Mixed Concrete by the Volumetric Method

C192/C192M-07 . - - - oo .- .. Standard Practice for Making and Curing Concrete
Test Specimens in the Laboratory

C231/C231M-10. ... ... .. .. Standard Test Method for Air Content of Freshly
Mixed Concrete by the Pressure Method

C260/C260M-10a. .. .- ... .. Standard Specification for Air Entraining
Admixtures for Concrete

C309-11. ... .. o... Standard Specification for Liquid Membrane

Forming Compounds for Curing Concrete
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C494/C494M-12

C618-12

C666/C666M-03(2008)

D1751-04(2008)

D4263-83(2012)

D4397-10

..Standard Specification for Chemical Admixtures

for Concrete

................. Standard Specification for Coal Fly Ash and Raw

or Calcined Natural Pozzolan for Use in Concrete

. .Standard Test Method for Resistance of Concrete

to Rapid Freezing and Thawing

. .Standard Specification for Preformed Expansion

Joint Filler for Concrete Paving and Structural
Construction (Non-extruding and Resilient
Bituminous Types)

..Standard Test Method for Indicating Moisture in

Concrete by the Plastic Sheet Method.

................ Standard Specification for Polyethylene Sheeting

for Construction, Industrial and Agricultural

Applications

C. American Welding Society (AWS):

D1.4/D1.4M (2005)

PART 2 - PRODUCTS
2.1 GENERAL
A. Concrete Type: Concrete shall be as per Table 1 — Concrete Type, air

.-Structural Welding Code - Reinforcing Steel

entrained.
TABLE 1 — CONCRETE TYPE
Concrete Strength Non-Air- Air-Entrained
Entrained
Min. 28 Day Min. Cement | Max. Water | Min. Cement | Max. Water
Comp.. Str. Ibs/c. yd %iﬂﬁﬂ} Ibs/c. yd Cement
Psi (MPa) (kg/m3) (kg/m3) Ratio
Type A | 5000 (35)*:2 630 (375) 0.45 650 (385) 0.40
Type B | 4000 (30)*-2 550 (325) 0.55 570 (340) 0.50
Type C | 3000 (25)*-2 470 (280) 0.65 490 (290) 0.55
Type D | 3000 (25)*:2 500 (300) * 520 (310) *

1. If trial mixes are used, the proposed mix design shall achieve a
compressive strength 1200 psi (8.3 MPa) in excess of the compressed
strength. For concrete strengths above 5000 psi (35 Mpa), the
proposed mix design shall achieve a compressive strength 1400 psi
(9.7 MPa) in excess of the compressed strength.

2. For concrete exposed to high sulfate content soils maximum water

cement ratio

is 0.44.

3. Determined by Laboratory in accordance with ACI 211.1 for normal
concrete or ACI 211.2 for lightweight structural concrete.
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B. Maximum Slump: Maximum slump, as determined by ASTM C143 with tolerances
as established by ASTM C94, for concrete to be vibrated shall be as
shown in Table 11.

TABLE 11 — MAXIMUM SLUMP — INCHES (MM)
MAXIMUM SLUMP*
3 inches (75 mm)
3 inches (75 mm)

2 inches (50 mm) (Machine
Finished)
4 inches (100 mm) (Hand Finished)

3 to 4 inches (75 to 100 mm)

* For concrete to be vibrated: Slump as determined by ASTM C143.
Tolerances as established by ASTM C94.

TYPE
Curb & Gutter

Pedestrian Pavement

Vehicular Pavement

Equipment Pad

2.2 REINFORCEMENT

A. The type, amount, and locations of steel reinforcement shall be as shown

on the drawings and in the specifications.
2.3 SELECT SUBBASE (WHERE REQUIRED)

A. Subbase material shall consist of select granular material composed of
sand, sand-gravel, crushed stone, crushed or granulated slag, with or
without soil binder, or combinations of these materials conforming to
AASHTO M147, as follows.

GRADE REQUIREMENTS FOR SOILS USED AS SUBBASE MATERIALS,
BASE COURSES AND SURFACES COURSES

AASHTO M147 Percentage Passing by Mass
Sieve Size Grades
(mm) (in) A B C D E F
50 2 100 100
25 1 75-95 100 100 100 100
9.5 3/8 30-65 40-75 50-85 60-100
4.47 No. 4 25-55 30-60 35-65 50-85 55-100 70-100
2.00 No. 10 15-40 20-45 25-50 40-70 40-100 55-100
0.425 No. 40 8-20 15-30 15-30 25-45 20-50 30-70
0.075 No. 200 2-8 5-20 5-15 5-20 6-20 8-25

B. Materials meeting other gradations

than that noted shall be acceptable

whenever the gradations are within a tolerance of three to five percent,
plus or minus, of the single gradation established by the job-mix

formula, or as recommended by the geotechnical engineer and approved by
the COR.
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C. Subbase material shall produce a compacted, dense-graded course, meeting

the density requirement specified herein.
2.4 FORMS

A. Use metal or wood forms that are straight and suitable in cross-section,
depth, and strength to resist springing during depositing and
consolidating the concrete, for the work involved.

B. Do not use forms if they vary from a straight line more than 1/8 inch (3
mm) in any ten foot (3000 mm) long section, in either a horizontal or
vertical direction.

C. Wood forms shall be at least 2 inches (50 mm) thick (nominal). Wood

forms shall also be free from warp, twist, loose knots, splits, or other
defects. Use approved flexible or curved forms for forming radii.

2.5 CONCRETE CURING MATERIALS

A.

Concrete curing materials shall conform to one of the following:

1. Burlap having a weight of seven ounces (233 grams) or more per yard
(square meter) when dry.

2. Impervious Sheeting conforming to ASTM C171.

3. Liquid Membrane Curing Compound conforming to ASTM C309, Type 1 and
shall be free of paraffin or petroleum.

2.6 EXPANSION JOINT FILLERS

Material shall conform to ASTM D1751-04.

PART 3 - EXECUTION
3.1 SUBGRADE PENETRATION

A

B.

Prepare, construct, and finish the subgrade as specified in Section 31
20 00, EARTHWORK.

Maintain the subgrade in a smooth, compacted condition, in conformance
with the required section and established grade until the succeeding
operation has been accomplished.

3.2 SELECT SUBBASE (WHERE REQUIRED)

A.

B.

Mixing: Proportion the select subbase by weight or by volume in

quantities so that the final approved job-mixed formula gradation,

liquid limit, and plasticity index requirements shall be met after
subbase course has been placed and compacted. Add water iIn approved

quantities, measured by weight or volume, in such a manner to produce a

uniform blend.

Placing:

1. Place the mixed material on the prepared subgrade in a uniform layer
to the required contour and grades, and to a loose depth not to
exceed 8 inches (200 mm), and that when compacted, shall produce a
layer of the designated thickness.
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2. When the designated compacted thickness exceeds 6 inches (150 mm),
place the material in layers of equal thickness. Remove
unsatisfactory areas and replace with satisfactory mixture, or mix
the material in the area.

3. In no case shall the addition of thin layers of material be added to
the top layer in order to meet grade.

4_ 1If the elevation of the top layer is 1/2 inch (13 mm) or more below
the grade, excavate the top layer and replace with new material to a
depth of at least 3 inches (75 mm) in compacted thickness.

C. Compaction:

1. Perform compaction with approved hand or mechanical equipment well
suited to the material being compacted.

2. Moisten or aerate the material as necessary to provide the moisture
content that shall readily facilitate obtaining the specified
compaction with the equipment used.

3. Compact each layer to at least 95 percent or 100 percent of maximum
density as specified in Section 31 20 00, EARTHWORK.

D. Smoothness Test and Thickness Control: Test the completed subbase for
grade and cross section with a straight edge.

1. The surface of each layer shall not show any deviations in excess of
3/8 inch (10 mm).

2. The completed thickness shall be within 1/2 inch (13 mm) of the
thickness as shown on the Drawings.

E. Protection:

1. Maintain the finished subbase In a smooth and compacted condition
until the concrete has been placed.

2. When Contractor®s subsequent operations or adverse weather disturbs
the approved compacted subbase, excavate, and reconstruct it with new
material meeting the requirements herein specified, at no additional
cost to the Government.

3.3 SETTING FORMS
A. Base Support:

1. Compact the base material under the forms true to grade so that, when
set, they shall be uniformly supported for their entire length at the
grade as shown.

2. Correct imperfections or variations in the base material grade by
cutting or filling and compacting.

B. Form Setting:

1. Set forms sufficiently in advance of the placing of the concrete to
permit the performance and approval of all operations required with
and adjacent to the form lines.
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2. Set forms to true line and grade and use stakes, clamps, spreaders,
and braces to hold them rigidly in place so that the forms and joints
are free from play or movement in any direction.

3. Forms shall conform to line and grade with an allowable tolerance of
1/8 inch (3 mm) when checked with a straightedge and shall not
deviate from true line by more than 1/4 inch (6 mm) at any point.

4. Do not remove forms until removal shall not result in damaged
concrete or at such time to facilitate finishing.

5. Clean and oil forms each time they are used.

6. Make necessary corrections to forms immediately before placing
concrete.

7. When any form has been disturbed or any subgrade or subbase has
become unstable, reset and recheck the form before placing concrete.

The Contractor’s Registered Professional Land Surveyor, specified in

Section 00 72 00, GENERAL CONDITIONS, shall establish the control,

alignment and the grade elevations of the forms or concrete slipforming

machine operations. Staking notes shall be submitted for approval to the

COR prior to placement of concrete. If discrepancies exist between the

field conditions and the Drawings, Contractor shall notify COR

immediately. No placement of concrete shall occur if a discrepancy
greater than 1 inch (25 mm) is discovered.

3.4 EQUIPMENT

A

B.

The COR shall approve equipment and tools necessary for handling
materials and performing all parts of the work prior to commencement of
work.

Maintain equipment and tools in satisfactory working condition at all
times.

3.5 PLACING REINFORCEMENT

A.

Reinforcement shall be free from dirt, oil, rust, scale or other
substances that prevent the bonding of the concrete to the
reinforcement. All reinforcement shall be supported for proper placement
within the concrete section.

Before the concrete is placed, the COR shall approve the reinforcement
placement, which shall be accurately and securely fastened in place with
suitable supports and ties. The type, amount, and position of the
reinforcement shall be as shown on the Drawings.

3.6 PLACING CONCRETE - GENERAL

A
B.

Obtain approval of the COR before placing concrete.
Remove debris and other foreign material from between the forms before
placing concrete.
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Before the concrete is placed, uniformly moisten the subgrade, base, or
subbase appropriately, avoiding puddles of water.

Convey concrete from mixer to final place of deposit by a method which
shall prevent segregation or loss of ingredients. Deposit concrete so
that it requires as little handling as possible.

While being placed, spade or vibrate and compact the concrete with
suitable tools to prevent the formation of voids or honeycomb pockets.
Vibrate concrete well against forms and along joints. Over-vibration or
manipulation causing segregation shall not be permitted. Place concrete
continuously between joints without bulkheads.

Install a construction joint whenever the placing of concrete is
suspended for more than 30 minutes and at the end of each day"s work.
Workmen or construction equipment coated with foreign material shall not
be permitted to walk or operate in the concrete during placement and
finishing operations.

Cracked or Chipped Concrete Surfaces and Bird Baths. Cracked or chipped
concrete and bird baths shall not be allowed. Concrete with cracks or
chips and bird baths shall be removed and replaced to the nearest
joints, and as approved by the COR, by the Contractor with no additional
cost to the Government.

3.7 PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT

PADS
A

B.

E.
F.

Place concrete in the forms in one layer of such thickness that, when
compacted and finished, it shall conform to the cross section as shown.
Deposit concrete as near to joints as possible without disturbing them
but do not dump onto a joint assembly.

After the concrete has been placed in the forms, use a strike-off guided
by the side forms to bring the surface to the proper section to be
compacted.

Consolidate the concrete thoroughly by tamping and spading, or with
approved mechanical finishing equipment.

Finish the surface to grade with a wood or metal float.

All Concrete pads and pavements shall be constructed with sufficient
slope to drain properly.

3.8 PLACING CONCRETE FOR VEHICULAR PAVEMENT

A

B.
C.

D.

Deposit concrete into the forms as close as possible to its final
position.

Place concrete rapidly and continuously between construction joints.
Strike off concrete and thoroughly consolidate by a finishing machine,
vibrating screed, or by hand-finishing.

Finish the surface to the elevation and crown as shown.
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E.

Deposit concrete as near the joints as possible without disturbing them
but do not dump onto a joint assembly. Do not place adjacent lanes
without approval by the COR.

3.9 CONCRETE FINISHING - GENERAL

A

The sequence of operations, unless otherwise indicated, shall be as

follows:

1. Consolidating, floating, straight-edging, troweling, texturing, and
edging of joints.

2. Maintain finishing equipment and tools in a clean and approved
condition.

3.10 CONCRETE FINISHING CURB AND GUTTER

A.

B.

Round the edges of the gutter and top of the curb with an edging tool to
a radius of 1/4 inch (6 mm) or as otherwise detailed.

Float the surfaces and finish with a smooth wood or metal float until
true to grade and section and uniform in textures.

Finish the surfaces, while still wet, with a bristle type brush with
longitudinal strokes.

Immediately after removing the front curb form, rub the face of the curb
with a wood or concrete rubbing block and water until blemishes, form
marks, and tool marks have been removed. Brush the surface, while still
wet, In the same manner as the gutter and curb top.

Except at grade changes or curves, Ffinished surfaces shall not vary more
than 1/8 inch (3 mm) for gutter and 1/4 (6 mm) for top and face of curb,
when tested with a 10 foot (3000 mm) straightedge.

Remove and reconstruct irregularities exceeding the above for the full
length between regularly scheduled joints.

Correct any depressions which shall not drain. See Article 3.6,
Paragraph H, above.

Visible surfaces and edges of finished curb, gutter, and/or combination
curb and gutter shall be free of blemishes, form marks, and tool marks,
and shall be uniform in color, shape, and appearance.

3.11 CONCRETE FINISHING PEDESTRIAN PAVEMENT

Al

Walks, Grade Slabs, Lawn Mower Crossings, Wheelchair Curb Ramps,

Terraces, Healing Gardens:

1. Finish the surfaces to grade and cross section with a metal float,
troweled smooth and finished with a broom moistened with clear water.

2. Brooming shall be transverse to the line of traffic.

3. Finish all slab edges, including those at formed joints, carefully
with an edger having a radius as shown on the Drawings.

4. Unless otherwise indicated, edge the transverse joints before
brooming. The brooming shall eliminate the flat surface left by the
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surface face of the edger. Execute the brooming so that the
corrugation, thus produced, shall be uniform in appearance and not
more than 1/16 inch (2 mm) in depth.

5. The completed surface shall be uniform in color and free of surface
blemishes, form marks, and tool marks. The finished surface of the
pavement shall not vary more than 3/16 inch (5 mm) when tested with a
10 foot (3000 mm) straightedge.

6. The thickness of the pavement shall not vary more than 1/4 inch (6
mm) .

7. Remove and reconstruct irregularities exceeding the above for the
full length between regularly scheduled joints at no additional cost
to the Government.

Steps: The method of finishing the steps and the sidewalls is similar to

above except as herein noted.

1. Remove the riser forms one at a time, starting with the top riser.

2. After removing the riser form, rub the face of the riser with a wood
or concrete rubbing block and water until blemishes, form marks, and
tool marks have been removed. Use an outside edger to round the
corner of the tread; use an inside edger to finish the corner at the
bottom of the riser.

3. Give the risers and sidewall a final brush Ffinish. The treads shall
have a final finish with a stiff brush to provide a non-slip surface.

4_ The texture of the completed steps shall present a neat and uniform
appearance and shall not deviate from a straightedge test more than
3716 inch (5 mm).

3.12 CONCRETE FINISHING FOR VEHICULAR PAVEMENT

A

Accomplish longitudinal floating with a longitudinal float not less than
10 feet (3000 mm) long and 6 inches (150 mm) wide, properly stiffened to
prevent flexing and warping. Operate the float from foot bridges in a
sawing motion parallel to the direction in which the pavement is being
laid from one side of the pavement to the other, and advancing not more
than half the length of the float.

After the longitudinal floating is completed, but while the concrete is
still plastic, eliminate minor irregularities in the pavement surfaces
by means of metal floats, 5 feet (1500 mm) in length, and straightedges,
10 feet (3000 mm) in length. Make the final finish with the
straightedges, which shall be used to float the entire pavement surface.
Test the surface for trueness with a 10 foot (3000 mm) straightedge held
in successive positions parallel and at right angles to the direction in
which the pavement is being laid and the entire area covered as
necessary to detect variations. Advance the straightedge along the
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E.
F.

G.

pavement in successive stages of not more than one half the length of
the straightedge. Correct all irregularities and refinish the surface.
The finished surface of the pavement shall not vary more than 1/4 inch
(6 mm) in both longitudinal and transverse directions when tested with a
10 foot (3000 mm) straightedge.

The thickness of the pavement shall not vary more than 1/4 inch (6 mm).
When most of the water glaze or sheen has disappeared and before the
concrete becomes nonplastic, give the surface of the pavement a broomed
finish with an approved fiber broom not less than 18 inches (450 mm)
wide. Pull the broom gently over the surface of the pavement from edge
to edge. Brooming shall be transverse to the line of traffic and so
executed that the corrugations thus produced shall be uniform in
character and width, and not more than 1/8 inch (3 mm) in depth.
Carefully finish the edge of the pavement along forms and at the joints
with an edging tool. The brooming shall eliminate the flat surface left
by the surface face of the edger.

The finish surfaces of new and existing abutting pavements shall be
flush and in alignment at their juncture.

3.13 CONCRETE FINISHING EQUIPMENT PADS

A

D.

After the surface has been struck off and screeded to the proper
elevation, provide a smooth dense float finish, free from depressions or
irregularities.

Carefully finish all slab edges with an edger having a radius as shown
in the Drawings.

After removing the forms, rub the faces of the pad with a wood or
concrete rubbing block and water until blemishes, form marks, and tool
marks have been removed. The finish surface of the pad shall not vary
more than 1/8 inch (3 mm) when tested with a 10 foot (3000 mm)
straightedge.

Correct irregularities exceeding the above. See Article 3.6, Paragraph
H, above.

3.14 JOINTS - GENERAL

A

B.

Place joints, where shown on the Shop Drawings and Drawings, conforming
to the details as shown, and perpendicular to the finished grade of the
concrete surface.

Joints shall be straight and continuous from edge to edge of the
pavement.

3.15 CONTRACTION JOINTS

A

Cut joints to depth as shown with a grooving tool or jointer of a radius
as shown or by sawing with a blade producing the required width and
depth.
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B. Construct joints iIn curbs and gutters by inserting 1/8 inch (3 mm) steel
plates conforming to the cross sections of the curb and gutter.

C. Plates shall remain in place until concrete has set sufficiently to hold
its shape and shall then be removed.

D. Finish edges of all joints with an edging tool having the radius as
shown.

E. Score pedestrian pavement with a standard grooving tool or jointer.

3.16 EXPANSION JOINTS

A. Use a preformed expansion joint filler material of the thickness as
shown to form expansion joints.

B. Material shall extend the full depth of concrete, cut and shaped to the
cross section as shown, except that top edges of joint filler shall be
below the finished concrete surface where shown to allow for sealing.

C. Anchor with approved devices to prevent displacing during placing and
finishing operations.

D. Round the edges of joints with an edging tool.

E. Form expansion joints as follows:

1. Without dowels, about structures and features that project through,
into, or against any site work concrete construction.
2. Using joint filler of the type, thickness, and width as shown.
3. Installed in such a manner as to form a complete, uniform separation
between the structure and the site work concrete item.
3.17 CONSTRUCTION JOINTS

A. Locate longitudinal and transverse construction joints between slabs of
vehicular pavement as shown on the Shop Drawing jointing plan and
Drawings.

B. Place transverse construction joints of the type shown, where indicated
and whenever the placing of concrete is suspended for more than 30
minutes.

C. Use a butt-type joint with dowels in curb and gutter if the joint occurs
at the location of a planned joint.

D. Use keyed joints with tiebars if the joint occurs in the middle third of
the normal curb and gutter joint interval.

3.18 FORM REMOVAL

A. Forms shall remain in place at least 12 hours after the concrete has
been placed. Remove forms without injuring the concrete.

B. Do not use bars or heavy tools against the concrete in removing the
forms. Promptly repair any concrete found defective after form removal.
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3.20 CURING OF CONCRETE

A

Cure concrete by one of the following methods appropriate to the weather
conditions and local construction practices, against loss of moisture,
and rapid temperature changes for at least seven days from the beginning
of the curing operation. Protect unhardened concrete from rain and
flowing water. All equipment needed for adequate curing and protection
of the concrete shall be on hand and ready to install before actual
concrete placement begins. Provide protection as necessary to prevent
cracking of the pavement due to temperature changes during the curing
period. If any selected method of curing does not afford the proper
curing and protection against concrete cracking, remove and replace the
damaged pavement and employ another method of curing as directed by the
COR.

Burlap Mat: Provide a minimum of two layers kept saturated with water

for the curing period. Mats shall overlap each other at least 150 mm (6

inches).

Impervious Sheeting: Use waterproof paper, polyethylene-coated burlap,

or polyethylene sheeting. Polyethylene shall be at least 4 mils (0.1 mm)

in thickness. Wet the entire exposed concrete surface with a fine spray

of water and then cover with the sheeting material. Sheets shall overlap
each other at least 12 inches (300 mm). Securely anchor sheeting.

Liquid Membrane Curing:

1. Apply pigmented membrane-forming curing compound in two coats at
right angles to each other at a rate of 200 square feet per gallon (6
m2/L) for both coats.

2. Do not allow the concrete to dry before the application of the
membrane.

3. Cure joints designated to be sealed by iInserting moistened paper or
fiber rope or covering with waterproof paper prior to application of
the curing compound, in a manner to prevent the curing compound
entering the joint.

4. Immediately re-spray any area covered with curing compound and
damaged during the curing period.

3.21 CLEANING

A

After completion of the curing period:

1. Remove the curing material (other than liquid membrane).

2. Sweep the concrete clean.

3. After removal of all foreign matter from the joints, seal joints as
specified.

4. Clean the entire concrete of all debris and construction equipment as
soon as curing and sealing of joints has been completed.
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3.22 PROTECTION

The contractor shall protect the concrete against all damage prior to
final acceptance by the Government. Remove concrete containing excessive
cracking, fractures, spalling, or other defects and reconstruct the
entire section between regularly scheduled joints, when directed by the
COR, and at no additional cost to the Government. Exclude traffic from
vehicular pavement until the concrete is at least seven days old, or for
a longer period of time if so directed by the COR.

3.23 FINAL CLEAN-UP

Remove all debris, rubbish and excess material from the Station.

- --END - - -
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SECTION 33 30 00
SANITARY SEWER UTILITIES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies materials and procedures for construction of
outside, underground sanitary sewer systems that are complete and ready
for operation. This includes piping, structures and all other
incidentals.

1.2 RELATED WORK

A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.

B. General plumbing, protection of Materials and Equipment, and quality
assurance: Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.

C. Submittals: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

D. Erosion and Sediment Control: Section 01 57 19, TEMPORARY ENVIRONMENTAL
CONTROLS.

1.3 ABBREVIATIONS
A. PVC: Polyvinyl chloride plastic
B. DI: Ductile iron pipe

1.4 DELIVERY, STORAGE AND HANDLING

A. Store plastic piping protected from direct sunlight and support to
prevent sagging and bending. Protect stored piping from moisture and
dirt by elevating above grade. Protect flanges, fittings, and
specialties from moisture and dirt.

B. Handle manholes according to manufacturer®s written rigging
instructions.

1.5 COORDINATION

A. Coordinate connection to sanitary sewer main with Public Utility
company. (Approval from public utility has been obtained indicating that
the downstream sanitary systems have sufficient capacity to handle the
sanitary discharge from the facility.)

B. Contractor to obtain approval from the Public Agency that the existing
sanitary sewer systems have the capacity to handle the discharge from
the facility.

C. Coordinate exterior utility lines and connections to building lines up
to 5 feet of building wall.
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D. Coordinate connection to public sewer system with Public Utility
Company .

1.6 QUALITY ASSURANCE:

A_ Products Criteria:

1. When two or more units of the same type or class of materials or
equipment are required, these units shall be products of one
manufacturer.

2. A nameplate bearing manufacturer®s name or trademark, including model
number, shall be securely affixed in a conspicuous place on
equipment. In addition, the model number shall be either cast
integrally with equipment, stamped, or otherwise permanently marked
on each item of equipment.

B. Comply with the rules and regulations of the Public Utility having
jurisdiction over the connection to Public Sanitary Sewer lines and the
extension, and/or modifications to Public Utility Systems.

1.7 SUBMITTALS:

A. Manufacturers® Literature and Data shall be submitted for the following
as one package:

1. Pipe, Fittings, and, Appurtenances.

2. Jointing Material.

3. Manhole and Structure Material.

4_ Frames and Covers.

1.8 APPLICABLE PUBLICATIONS

A_ The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

B. American Society for Testing and Materials (ASTM):

A74-09. . o ... Cast Iron Soil Pipe and Fittings

A185/A185M-07 ... .. ... .. Steel Welded Wire Reinforcement, Plain, for
Concrete

A615/A615M-09b. ... ...... Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement
A746-99. . . ... ... Ductile-Iron Gravity Sewer Pipe

C478-09. .. ... ... Precast Reinforced Concrete Manhole Sections
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C857-11. . cceeeiceaaan Minimum Structural Design Loading for
Underground Precast Concrete Utility Structures

C890-11.. ... ... Minimum Structural Design Loading for
Monolithic or Sectional Precast Concrete Water

and Wastewater Structures

C913-08. .. i a - Precast Concrete Water and Wastewater
Structures
C923-08. ..o a e Resilient Connectors Between Reinforced

Concrete Manhole Structures, Pipes, and

Laterals

C924-02(2009) .. - e caaa.. Testing Concrete Pipe Sewer Lines by Low-
Pressure Air Test Method

C990-09. ... oo Joints for Concrete Pipe, Manholes, and precast
Box Sections using Preformed Flexible Joint

Sealants

Cl173-10. ..o i e e an Flexible Transition Couplings for Underground
Piping Systems

C1440-08. ... ... .. Thermoplastic Elastomeric (TPE) Gasket
Materials for Drain, Waste and Vent (DWVY),
Sewer, Sanitary and Storm Plumbing Systems

Cl1460-08. ... oo Shielded Transition Couplings for Use With
Dissimilar DWV Pipe and Fittings Above Ground

C1461-08. ... .. .. ... Mechanical Couplings Using Thermoplastic
Elastomeric (TPE) Gaskets for Joining Drain,
Waste and Vent (DWV), Sewer, Sanitary and Storm
Plumbing systems for Above and below Ground Use

D2321-11. .. e Underground Installation of Thermoplastic Pipe

for Sewers and Other Gravity-Flow Applications

D3034-08. .. ... .. o.... Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe
and Fittings

FA77-10. .« oo e e et Elastomeric Seals (Gaskets) for Joining Plastic

Pipe
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F679-08

F891-10

F949-10

F1417-11. ... .. . oo ...

F1668-08................

Poly(Vinyl Chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings

Coextruded Poly(vinyl Chloride) (PVC) Plastic
Pipe With a Cellular Core

Poly(Vinyl Chloride) (PVC) Corrugated Sewer
Pipe With a Smooth Interior and Fittings

Standard Test Method for Installation
Acceptance of Plastic Gravity Sewer Lines Using

Low-Pressure Air

Construction Procedures for Buried Plastic Pipe

C. American Water Works Association (AWWA):

C105/A21.5-10. .. ... ... ..

C110-08

C111/A21.11-06. ... .... ..

C151/A21.51-09. ... ......

C153/A21.53-06. . ... .. ...

C219-11

C512-07

C600-10

C900-07

Polyethylene Encasement for Ductile-lIron Pipe
Systems

Ductile-lron and Gray-lron Fittings

Rubber Gasket Joints for Ductile lron Pressure
Pipe and Fittings

Ductile lron Pipe, Centrifugally Cast

Ductile lron Compact Fittings for Water Service
Bolted, Sleeve-Type Couplings for Plain-End
Pipe

Air Release, Air/Vacuum and Combination Air

Valves for Water Works Service

Installation of Ductile-lron Mains and Their

Appurtenances

Polyvinyl Chloride (PVC) Pressure Pipe and
Fabricated Fittings, 4 In. Through 12 In. (100
mm Through 300 mm), for Water Transmission and

Distribution

D. American Society of Mechanical Engineers:

Al12.14

Al112 .36

.1-2003..........

J2M-1991 . ...

Backwater Valves

Cleanouts
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1.9 WARRANTY
A. The Contractor shall remedy any defect due to faulty material or
workmanship and pay for any damage to other work resulting therefrom
within a period of one from final acceptance. Further, the Contractor
shall provide all manufacturers’ and supplier®s written guarantees and
warranties covering materials and equipment furnished under this

Contract.

PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized to reduce spare part
requirements.

B. All pipe and Fittings used in the construction of force mains shall be
rated to meet the system maximum operating pressure with a minimum of
150 psi (1035 kPa).

C. The Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required to
deliver specified performance of the complete assembly.

2.2 DUCTILE-IRON PIPE AND FITTINGS

A. Mechanical Joint Piping

1. Pipe and Fittings: AWWA C151.

2. Compact Fittings: AWWA C153.

3. Gaskets: AWWA C111.

4_ Exterior coating: AWWA C151.

5. Interior lining shall be as per ASTM A746.

6. Pipe and fittings shall be polyethylene encased as per AWWA C105.

B. Push-on-Joint Piping:

1. Pipe: AWWA C151, thickness, with bolt holes in bell.
2. Standard Fittings: AWWA C110.
3. Compact Fittings: AWWA C153.
4_ Gaskets: AWWA C111.
5. Exterior coating: AWWA C151.
6. Interior lining: AWWA C151.
7. Pipe and Fittings shall be polyethylene encased as per AWWA C105.
2.3 PVC, GRAVITY SEWER PIPE AND FITTINGS
A. PVC Gravity Sewer Piping:
1. Pipe and Fittings shall conform to ASTM D3034, SDR 35.
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2. Gaskets: ASTM F477.

B. PVC Cellular-Core Sewer Piping:

1. Pipe and Fittings: ASTM F891, Sewer and Drain Series, PS 50 minimum
stiffness, PVC cellular-core pipe with plain ends for solvent-
cemented joints.

2. Fittings: ASTM D3034 SDR 35.

C. PVC Corrugated Sewer Piping:

1. Pipe: ASTM F949, corrugated pipe with bell and spigot ends.

2. Fittings: ASTM F949.

3. Gaskets: ASTM F477.

D. PVC Type PSM Sewer Piping:

1. Pipe shall conform to ASTM D3034, SDR 35.

2. Fittings: ASTM D3034.

3. Gaskets: ASTM F477.

2.4 PVC, PRESSURE PIPE AND FITTINGS

A. PVC:

1. Pipe: AWWA C900, Class 100 PVC pipe with bell-and-spigot ends for
gasketed joints.

2. Fittings: AWWA C900, Class 100.

3. Gaskets: ASTM F477.

2.5GRAVITY FLOW LINES WITH SECONDARY CONTAINMENT (ENCASEMENT)

A. Piping systems conveying hazardous materials shall be constructed with a
watertight primary (carrier) pipe completely enclosed within a
watertight secondary (containment) pipe.

B. Piping and fittings shall be as per ASTM D3034.

C. The carrier pipe shall be installed with manufactured spacers to
maintain a minimum interstitial space of 0.75 inch (19 mm) between the
carrier pipe and the containment pipe.

D. The encasement piping shall be equipped with adequate monitoring ports
and vents to detect the presence of fluids within the containment pipe
and for the extraction of fluids from the containment pipe.

E. Encasement pipe shall be bell and spigot with adhesive bond.

2.6 PVC PRESSURE (FORCE) MAIN:

A. Joints shall be fully restrained with mechanical joints, capable of
restraining 50 percent above all loads acting on the joint, but not less
than 150 psi (1035 kPa). Thrust blocks shall not be permitted.

B. Ductile iron pipe and fittings: AWWA C151.
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1. Push-on joints shall be restrained by a mechanical restraint and
prevent the opening of the joint.
C. Polyvinyl Chloride (PVC) Pipe and Fittings:
1. Pipe: ASTM D3034, SDR 35.
2. Gaskets: ASTM F477.
2.7 NONPRESSURE-TYPE TRANSITION COUPLINGS
A. Comply with ASTM C1173, elastomeric, sleeve type, reducing or transition
coupling, for joining underground nonpressure piping. Include ends to
match same sizes of main line piping and install corrosion-resistant
metal tension bands and tightening mechanism on each end.
B. Sleeve Materials:

1. For Plastic Pipes: ASTM F477, elastomeric seal.

2. For Dissimilar Pipes: PVC or other material compatible with pipe
materials being joined.

C. Unshielded, Flexible Couplings:

1. Couplings shall be elastomeric sleeve with stainless steel shear ring
and corrosion-resistant-metal tension band and tightening mechanism
on each end.

D. Shielded, Flexible Couplings:

1. Couplings shall meet ASTM C1460 with elastomeric or rubber sleeve
with full-length, corrosion-resistant outer shield with corrosion-
resistant-metal tension band and tightening mechanism on each end.

E. Ring-Type, Flexible Couplings:

1. Couplings shall be elastomeric compression seal with dimensions to
fit inside bell of larger mainline pipe and for spigot of smaller
main line pipe to fit inside ring.

F. Nonpressure-Type, Rigid Couplings:

1. Coupling shall be ASTM C1461, transition-type mechanical coupling,
molded from ASTM C1440, TPE material; with corrosion-resistant-metal
tension band and tightening mechanism on each end.

2.8 PRESSURE-TYPE PIPE COUPLINGS
A. Tubular-Sleeve Couplings:

1. Couplings shall meet AWWA C219, with center sleeve, gaskets, end
rings, and bolt fasteners.

B. Metal, bolted, sleeve-type, reducing or transition couplings for joining

underground pressure piping:
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1. Couplings shall meet a 200-psi (1380-kPa) minimum pressure rating and
ends of same sizes of the main line piping.
C. Center-Sleeve Material:
1. Sleeve shall be Stainless Steel.
D. Gasket material: Gaskets shall be natural or synthetic rubber.
E. Metal component finish: Finish shall be a corrosion-resistant material
or coating.
2.9 EXPANSION JOINTS AND DEFLECTION FITTINGS
A. Ductile-l1ron, Flexible Expansion Joints:

1. Compound fittings: Fittings shall have a combination of flanged and
mechanical-joint ends complying with AWWA C110 or AWWA C153. Include
two gasketed ball-joint sections and one or more gasketed sleeve
sections as needed, rated for 250-psi (1725-kPa) minimum working
pressure and for offset and expansion indicated.

B. Ductile-lron Expansion Joints:

1. Jointing Material: Joints shall be a three-piece assembly of
telescoping sleeve with gaskets and restrained-type, ductile iron,
bell-and-spigot end sections complying with AWWA C110 or AWWA C153.
Include rating for 250-psi (1725-kPa) minimum working pressure and
for expansion indicated.

C. Ductile-Iron Deflection Fittings:

1. Jointing Material: Compound coupling fittings with ball joint,
flexing section, gaskets, and restrained-joint ends shall comply with
AWWA C110 or AWWA C153. Include rating for 250-psi (1725-kPa) minimum
working pressure and for up to 15 deg of deflection.

2.10 BACKWATER VALVES
A. Cast-lron Backwater Valves:

1. Valve Material: Valve shall be as per ASME A112.14.1, gray-iron body
and bolted cover, with bronze seat.

2. Combination horizontal and manual gate-valve type: Valve shall
include a swing check valve, integral gate valve, and hub-and-spigot
ends.

B. PVC Backwater Valves:

1. PVC valve shall be a horizontal type; with PVC body, PVC removable

cover, and PVC swing check valve.
2.11 CLEANOUTS

A. Cast-lron Cleanouts:
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1.

2.

3.

Cleanouts shall be as per ASME A112.36.2M, round, gray-iron housing
with clamping device and round, secured, scoriated, gray-iron cover.
Include gray-iron ferrule with inside calk or spigot connection and
countersunk, tapered-thread, brass closure plug.

Top-Loading Classification(s): Valve loadings shall be designed for
Heavy Duty and Extra-Heavy Duty.

Cleanout Riser: Sewer pipe Fitting on main line pipe and riser shall
be as per ASTM A74, service class.

B. PVC Cleanouts:

1.

2.

PVC body with PVC threaded plug: Cleanout shall be as per ASTM D3034.
PVC sewer pipe fitting and riser to cleanout.
Cleanout Riser: Sewer pipe Fitting on main line sewer and riser shall

match main line piping.

2.12 MANHOLES
A. Standard precast concrete manholes and vaults shall be constructed of

precast concrete segmental blocks, precast reinforced concrete rings,

precast reinforced sections or cast-in-place concrete.

1.

2.

(o]

Precast Concrete Manholes: Material shall be as per ASTM C478,
precast, reinforced concrete, of depth indicated, with sealed joints.
Concrete Base: Concrete for base of manhole shall have a minimum
compressive strength of 5000 psi (35 MPa) at 28 days. Thickness to be
8 inches (200 mm), minimum.

Riser Section: 4 inch (100 mm) minimum thickness, of lengths to
provide the total depth of manhole.

Top Section: Eccentric-cone type unless otherwise indicated. Top
section to match adjustment ring configurations.

Joint Sealant: ASTM C990.

Resilient Pipe Connectors: ASTM (C923.

Steps: If over 60 inches (1500 mm) in depth, individual FRP steps or
ladder ASTM A615 deformed, 1/2 inch (13 mm) steel reinforcing rods
encased In precast concrete sections, with 16 inch (400 mm) minimum
width, 12 to 16 inches (300 to 400 mm) center-to-center from top to
bottom.

Adjusting Rings: Reinforced-concrete rings; 6 to 9 inch (150 to 225
mm) total thickness, with diameter matching manhole frame and cover,
and with height as required to adjust manhole frame and cover to
indicated elevation and slope.
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B. Designed Concrete Manholes:

1. Description: ASTM C913; designed according to ASTM C890 for AASHTO
HS20-44, heavy-traffic, structural loading; of depth, shape, and
dimensions indicated, with provision for sealant joints.

2. Ballast: Increase thickness of one or more precast concrete sections
or add concrete to manhole as required to prevent flotation.

3. Joint Sealant: ASTM C990, bitumen or butyl rubber.

4_ Resilient Pipe Connectors: ASTM C923, cast or fitted into manhole
walls, for each pipe connection.

5. Steps: IT over 60 inches (1500 mm) in depth, individual FRP steps,
FRP ladder, or ASTM A615, deformed, 1/2 inch (13 mm) steel
reinforcing rods encased in; width 16 inches (400 mm) minimum, 12 to
16 inches (300 to 400 mm) center-to-center from top to bottom.

6. Adjusting Rings: Reinforced-concrete rings; 6 to 9 inch (150 to 225
mm) total thickness, with diameter matching manhole frame and cover,
and with height as required to adjust manhole frame and cover to
indicated elevation and slope.

C. Manhole Base Channels: Manhole channels shall be main line pipe
material. Lay main pipe through manhole and cut top of pipe out to be
three-fourths of pipe diameter. Slope through manhole to match run
slopes of the main pipe.

2 .13 CONCRETE

A_ Cast-in-place concrete shall be 4000 psi (27.6 MPa) minimum, with 0.45
maximum water/cementitious materials ratio.

B. Reinforcement
1. Reinforcing fabric shall be ASTM A185, steel, welded wire fabric,

plain.

2. Reinforcing bars shall be ASTM A615, Grade 60 (420 MPa) deformed
steel.

C. Benches shall be concrete, sloped to drain into the channel. Provide 6
inches (150 mm) from the cut section of top of pipe to edge of manhole.

D. Ballast and Pipe Supports shall be Portland cement design mix, 3000 psi
(20.7 MPa) minimum, with 0.58 maximum water/cementitious materials

ratio.
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2.14 WET WELL
A. Fiberglass wet well. Tank shall be a single wall fiberglass reinforced
plastic (FRP) UL labeled underground storage tanks as shown on the
drawings. Size and fittings shall be as shown on drawings.
B. Concrete Wet Well:

1. Concrete wet well shall be a circular precast vault conforming to
ASTM C857.

2. Vault Material: The vault shall have a poured concrete base with
precast walls, and top poured in place structure.

3. Concrete: Concrete shall be 5000 psi (35 MPa) concrete at 28 days.

4_ Design Load: The vault shall be rated for AASHTO HS20-44 loading and
30 percent impact loads.

5. Joints: Joints in the vault shall be tongue and groove. Flexible
sealing compound, as recommended by the manufacturer, shall be placed
in all joints to form a watertight structure.

6. Interior Coating: Concrete coating for the interior of wet wells
shall consist of an epoxy blended filler sealer, and a cross linked
epoxy phenolic cured, resistant protective coating.

C. Tank Design Criteria:

1. Internal Load: Tank shall withstand without leakage a 5 psi (34.5
kpa) air pressure test with 5 to 1 safety factor. Contractor shall
test prior to installation as this is to test for leakage.

2_Vacuum Test: The tank shall be tested to 11.5 inches (292 mm) of
mercury vacuum by the tank manufacturer to assure structural
integrity. Contractor shall submit vacuum test certificate if test
conducted by manufacturer at plant.

3. Surface Loading: Tank shall withstand surface AASHTO HS20-44 axle
loads.

4 _ External Hydrostatic Pressure: Tank shall withstand 7 feet (2.1 m) of
overburden with the hole fully flooded with a 3 to 1 safety factor
against leaking.

5. Threaded fittings shall be of a material consistent with the
requirements of the UL label and be of the sizes and locations shown
on the drawings.

6. Tanks shall have nominal capacity as shown on drawings with a minimum
of a 36 inch square (900 mm) ID manway riser, a complete cast iron
frame and lid at finish grade, steps, and lid that is spring loaded.

SANITARY SEWER UTILITIES
33 30 00 - 11



2.15ACID NEUTRALIZATION TANKS
A. Acid neutralization tanks shall be constructed of 1/4 inch (6 mm) plate,
mild carbon steel suitable for rubber type lining with all welds double
butt, continuous full welded, non porous and ground smooth and having no
crevices, offsets or sharpened edges. The bottom and side walls shall be
lined with 1/4 inch (6 mm) thermoplastic sheet lining fused directly to
white ceramic lining 2 inches (60 mm) thick laid in Permamite acid and
alkali proof mortar. The tank shall include 42 inch (1050 mm) ID manway
riser constructed of steel shell with an interior corrosion resistant
coating and complete cast iron frame and lid at the finish grade.
Neutralizing charge shall be limestone, 3 inches (75 mm) in size.
2.16 OIL AND GREASE INTERCEPTOR AND GREASE REMOVAL PIT
A_ Pit shall be constructed of reinforced precast concrete or cast-in-place
concrete of the shape and configuration indicated on the plans. Precast
vaults shall be constructed in accordance with ASTM C857 and be rated
for AASHTO HS20-44 loading. The concrete shall have a minimum
compressive strength of 5000 psi (35 MPa) at 28 days, and reinforcement
shall comply with ASTM A615, Grade 60. Access to the pit shall be
through 24 inches (600 mm) diameter manhole frame and cover or through
hinged aluminum access manways.
B. Baffles shall be constructed of 1/4 inch (6 mm) mild carbon steel with
1/4 inch (6 mm) thermoplastic coating.
2.17 AIR RELEASE VALVE FOR FORCE MAINS
A_ Valves shall be combination air release and vacuum valve with a single
body. The valves shall be rated for 150 psi (1025 kPa) working pressure,
and conform to AWWA C512. Valve shall be provided with threaded
connections, and be mounted on a full opening ball valve to isolate the
air release valve from the system.
2.18 WARNING TAPE
A. Warning tape shall be standard, 4 mil (0.1 mm) polyethylene 3 inch (76
mm) wide tape detectable type, green with black letters and imprinted
with “CAUTION BURIED SEWER LINE BELOW”.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION
A. Drawing plans and details indicate the general location and arrangement

of underground sanitary sewer piping. Install piping as indicated, to
SANITARY SEWER UTILITIES
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F.

extent practical. Where specific installation is not indicated, follow

piping manufacturer®s written instructions.

Install piping beginning at the low point, true to grades and alignment

indicated on the drawings, with unbroken continuity of invert. Place

bell ends of piping facing upstream. Install gaskets, seals, sleeves,

and couplings according to manufacturer®s written instructions for using

lubricants, cements, and other installation requirements.

Do not lay pipe on unstable material, in wet trench or when trench and

weather conditions are unsuitable for the work.

Support pipe on compacted bedding material. Excavate bell holes only

large enough to properly make the joint.

Inspect pipes and fittings for defects before installation. Defective

materials shall be plainly marked and removed from the site. Cut pipe

shall have smooth regular ends at right angles to axis of pipe.

Lower pipe into trench carefully and bring to proper line, grade, and

jJoint. After jointing, interior of each pipe shall be thoroughly wiped

or swabbed to remove any dirt, trash or excess jointing materials.

Do not walk on pipe in trenches until covered by layers of bedding or

backfill material to a depth of 12 inches (300 mm) over the crown of the

pipe.

Warning tape shall be continuously placed 12 inches (300 mm) above sewer

pipe

Install manholes for changes in direction unless fittings are indicated.

Use fittings for branch connections unless direct tap into existing

sewer 1s indicated.

Install proper size increasers, reducers, and couplings where different

sizes or materials of pipes and fittings are connected. Reducing size of

piping in direction of flow is prohibited.

When installing pipe under streets or other obstructions that cannot be

disturbed, use pipe-jacking process or microtunneling.

Install gravity-flow, non-pressure, drainage piping according to the

following:

1. Install piping pitched down in direction of flow, at minimum slope of
1 percent unless otherwise indicated.

2. Install piping with minimum cover as shown on Drawings.

3. Install ductile iron, gravity sewer piping according to AWWA C600.
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4. Install PVC cellular-core, PVC corrugated sewer, PSM sewer and PVC
gravity sewer according to ASTM D2321 and ASTM F1668.

M. Install force-main, pressure piping according to the following:

1. Install piping with restrained joints at tee fittings and at
horizontal and vertical changes in direction. Use corrosion-resistant
rods, pipe or fittings, or cast-in-place-concrete supports or
anchors. Pressure (force) mains shall have the bells facing the
direction of flow.

2. Sections of piping listed on the drawings shall be fully restrained.
For devices with twist off nuts, the twist off nuts shall be placed
on top of the fitting for the COR’s inspection. The Contractor shall
torque test all bolts, set screws, identified by the COR.

3. Thrust blocks shall not be permitted.

N. Clear interior of piping and manholes of dirt and superfluous material
as work progresses. Maintain swab or drag in piping, and pull past each
joint as it is completed. Place plug in end of incomplete piping at end
of day and when work stops.

0. Gravity Flow Lines with Secondary Containment (Encasement Pipe):

1. Install per manufacturer’s recommendations. Install all pipe
centering devices to maintain an interstitial space below the invert
of the carrier pipe. Both the carrier and containment pipe shall be
tested for leaks.

3.2 PIPE JOINT CONSTRUCTION

A_ Join gravity-flow, non-pressure, drainage piping according to the
following:

1. Join ductile iron, gravity sewer piping according to AWWA C600 for
push-on joints.

2. Join PVC piping according to ASTM D2321.

3. Join dissimilar pipe materials with nonpressure-type, rigid
couplings.

B. Join force-main, pressure piping according to the following:

1. Join ductile iron pressure piping according to AWWA C600 for push-on
joints.

2. Join PVC pressure piping according to manufacturer’s recommendations.

3. Join dissimilar pipe materials with pressure-type couplings.
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C. Pipe couplings, expansion joints, and deflection fittings with pressure
ratings at least equal to piping rating shall be used in applications
below unless otherwise indicated.

1. Use non-pressure flexible couplings where required to join gravity-
flow, non-pressure sewer piping unless otherwise indicated.

a. Rigid PVC couplings for pipes of same or slightly different OD.

b. Unshielded, increaser/reducer-pattern, rigid couplings for pipes
with different OD.

c. Ring-type flexible couplings for piping of different sizes where
annular space between smaller piping®"s OD and larger piping"s ID
permits installation.

2. Use pressure pipe couplings for force-main joints.

3.3 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES WITHIN VAULTS

A_ Install reinforced concrete as detailed on the drawings. The concrete
shall not restrict access for future maintenance of the joints within
the piping system.

3.4 BUILDING SERVICE LINES

A. Install sanitary sewer service lines to point of connection within
approximately 5 feet (1500 mm) outside of building(s) where service is
required and make connections. Coordinate the invert and location of the
service line with the Contractor installing the building lines.

3.5 MANHOLE INSTALLATION

A_ Install manholes complete with appurtenances and accessories indicated.
1. Precast concrete segmental blocks shall lay true and plumb. All

horizontal and vertical joints shall be completely filled with

mortar. Parge interior and exterior of structure with 1/2 inch (15

mm) or cement mortar applied with a trowel and finished to an even

glazed surface.

2. Precast reinforced concrete rings shall be installed true and plumb.
The joints between rings and between rings and the base and top,
shall be sealed as per manufacturer’s recommendations. Adjust the
length of the rings so that the top section shall be at the required
elevation. Cutting the top section is not acceptable.

3. Concrete manhole risers and tops: Install as specified.

B. Designed Concrete Structures:

1. Concrete structures shall be installed in accordance with Section 03
30 00, CAST-IN-PLACE CONCRETE.
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C. Do not build structures when air temperature is 32 deg F (0 deg C), or
below.

D. The wall that supports access rungs or ladder shall be 90 deg vertical
from the floor of structure to manhole cover.

E. Install steps and ladders per the manufacturer’s recommendations. Steps
and ladders shall not move or flex when used. All loose steps and
ladders shall be replaced by the Contractor.

F. Set tops of frames and covers flush with finished surface of manholes
that occur in pavements. In unpaved areas, the rim elevation shall be 2
inches (50 mm) above the adjacent finish grade.

G. Install manhole frames and covers on a mortar bed, such that frames and
covers shall not move when subject to vehicular traffic. Install a
concrete collar around the frame to protect the frame from moving until
the adjacent pavement is placed. Install an 8 inches (200 mm) thick, by
12 inches (300 mm) wide concrete collar around the perimeter of the
frame. Slope the top of the collar away from the frame.

3.6 WET WELLS

A_ Install tank on a concrete pad as recommended by the manufacturer.

B. Installation of the tank and Fittings shall be in accordance with the
recommendations of the manufacturer.

C. In areas where the tank is subject to groundwater, the tank shall be
anchored against floating as recommended by the manufacturer.

D. After installation, the inlets and outlets shall be plugged, and the
tank completely filled with water. The tank shall have no leakage over a
48 hour period.

E. Top of wet well shall be set a minimum of 6 inches (150 mm) above finish
grade, unless In a traffic area, then it must match existing grade.

F. Install a 12 inches (300 mm) concrete ring around the fiberglass tank if
in a grassed area.

G. All tank walls shall be level and plumb.

H. Seal all joints and depressions in the wet well.

1. Pipe and fittings entering and within the wet well shall be poly-lined
ductile iron pipe.

J. All pipe penetrations through the walls of the wet well shall be sealed
water tight.
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3.7 0IL AND GREASE INTERCEPTOR AND GREASE REMOVAL PIT

A. Pipe and fittings shall be PVC, piping shall be used inside of trap,
between trap and buildings, and between trap and manhole.

B. Manways and access manholes shall be set to finish grade providing
adequate access to the unit. Slope pavement around the access-way to
prevent stormwater from entering the unit.

C. Install baffles as indicated on the drawings.

3.8 ACID NEUTRALIZING TANKS

A_ Set tank on aggregate base per the manufacturer’s recommendations.

B. Inspect interior and exterior of the tank and repair all damage to the
lining. Place limestone in tank per manufacturer’s recommendations.

C. Backfill around tank with sand material.

3.9 BACKWATER VALVE INSTALLATION

A_ Install horizontal-type backwater valves in piping manholes or pits.

B. Install combination horizontal and manual gate valves in piping and in
manholes.

C. Install terminal-type backwater valves on end of piping and in manholes.
Secure units to sidewalls.

3.10 CLEANOUT INSTALLATION
A. Install cleanouts and riser extensions from sewer pipes to cleanouts at

grade. Cleanouts shall be 6 inches (150 mm) in diameter and consist of a
ductile iron 45 degree fitting on end of run, or combination Y fitting
and 1/8 bend in the run with ductile iron pipe extension, water tight
plug or cap and cast frame and cover flush with finished grade. Install
piping so cleanouts open in direction of flow in sewer pipe.
1. Use Light-Duty, top-loading classification cleanouts iIn earth or
unpaved foot-traffic areas.
2. Use Medium-Duty, top-loading classification cleanouts in paved foot-
traffic areas.
3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-
traffic service areas.
4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads.
B. Set cleanout frames and covers in earth in cast-in-place-concrete, 18 by
18 by 12 inches (450 by 450 by 300 mm) 1 inch (25 mm) above surrounding
grade.
C. Where cleanout is in force main, provide a blind flange top connection.
The center of the flange shall be equipped with a 2 inches (60 mm) base
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valve to allow the pressure in the line to be relieved prior to removal

of the blind flange. Frames and covers for pressure (force) mains shall

be 24 inches (600 mm) in diameter.

D. Set cleanout frames and covers in concrete pavement and roads with tops
flush with pavement surface.

E. The top of the cleanout assembly shall be 2 inches (50 mm) below the
bottom of the cover to prevent loads being transferred from the frame
and cover to the piping.

3.11 CONNECTIONS

A. Make connections to existing piping and underground manholes by coring
and installing the pipe at the design invert. Install an elastomeric
gasket around the pipe, and grout the interstitial space between the
pipe and the core.

B. Connection to an existing manhole: The bench of the manhole shall be
cleaned and reshaped to provide a smooth flowline for all new pipes
connected to the manhole.

C. Use commercially manufactured wye fittings for piping branch
connections. Encase entire wye fitting plus 6-inch (150-mm) overlap with
not less than 6 inches (150 mm) of concrete with 28-day compressive
strength of 3000 psi (20.7 MPa).

1. Make branch connections from the side into existing piping, NPS 4 to
NPS 20 (DN 100 to DN 500), by removing a section of the existing
pipe.

2. Make branch connections from the side into existing piping, NPS 21
(DN 525) or larger, or to underground manholes by cutting an opening
into existing unit large enough to allow 3 inches (76 mm) of concrete
to be packed around entering connection. Cut end of connection pipe
passing through pipe or structure wall to conform to shape of and be
Fflush with inside wall unless otherwise indicated. On outside of pipe
or manhole wall, encase entering connection in concrete to provide
additional support of collar from connection to undisturbed ground.

3. Protect existing piping and manholes to prevent concrete or debris
from entering while making tap connections. Remove debris or other
extraneous material that shall accumulate.
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3.12 AIR RELEASE VALVES

A.

B.

C.

Set valves in vault or force mains with adequate space for maintenance
of the valve. The vault shall have a solid floor to prevent all sanitary
blowoff from being absorbed into the soils.

Valves shall be set plumb and supported to the vault. Maintain
accessibility to the isolation valve on the air valve line.

Install the valve after the completion of testing of the pressure

(force) main.

3.13 REGRADING

A

o8}

Raise or lower existing manholes and structures frames and covers,
cleanout frames and covers and valve boxes iIn regraded areas to finish
grade. Carefully remove, clean and salvage cast iron frames and covers.
Adjust the elevation of the top of the manhole or structure as detailed
on the drawings. Adjust the elevation of the cleanout pipe riser, and
reinstall the cap or plug. Reset cast iron frame and cover, grouting
below and around the frame. Install concrete collar around reset frame
and cover as specified for new construction.

During periods when work is progressing on adjusting manholes or
structures cover elevations, the Contractor shall install a temporary
cover above the bench of the structure or manhole. The temporary cover
shall be installed above the high flow elevation within the structure,

and shall prevent debris from entering the wastewater stream.

3.14 CLOSING ABANDONED SANITARY SEWER SYSTEMS

A

B.

Close open ends of abandoned underground piping indicated to remain in

place. Include closures strong enough to withstand hydrostatic and earth

pressures that shall result after ends of abandoned piping have been

closed.

1. Piping under and within 5 feet (1500 mm) of building areas shall be
completely removed.

2. Piping outside of building areas shall be completely removed plugged
with concrete, and abandoned in-place.

Excavate around manholes as required and use either procedure below:

1. Manholes and structures outside of building areas: Remove frame and
cover, cut and remove the top of an elevation of 2 feet (600 mm)
below finished grade. Fill the remaining portion with compacted

gravel or crushed rock or concrete.

SANITARY SEWER UTILITIES
33 30 00 - 19



2. Manholes and structures with building areas: Remove frame and cover
and remove the entire structure and the base.

C. Backfill to grade according to Division 31 Section 31 20 00, EARTH
MOV ING .

D. When the limit of the abandonment terminates in an existing manhole to
remain, the flow line in the bench of the manhole to the abandoned line
shall be Ffilled with concrete and shaped to maintain the flowline of the
lines to remain.

3.15PIPE SEPARATION

A. Horizontal Separation - Water Mains and Sewers:

1. Existing and proposed water mains shall be at least 10 feet (3 m)
horizontally from any proposed gravity flow and pressure (force main)
sanitary sewer or sewer service connection.

2. Gravity flow mains and pressure (force) mains shall be located closer
than 10 feet (3 m) but not closer than 6 feet (1.8 m) to a water main
when:

a. Local conditions prevent a lateral separation of 10 feet (3 m);
and

b. The water main invert is at least 18 inches (450 mm) above the
crown of the gravity sewer or 24 inches (600 mm) above the crown
of the pressure (force) main; and the water main iIs in a separate
trench separated by undisturbed earth.

3. When it is impossible to meet (1) or (2) above, both the water main
and sanitary sewer main shall be constructed of push-on or mechanical
joint ductile iron pipe.

B. Vertical Separation - Water Mains and Sewers at Crossings:

1. Water mains shall be separated from sewer mains so that the invert of
the water main is a minimum of 24 inches (600 mm) above the crown of
gravity flow sewer or 48 inches (1200 mm) above the crown of pressure
(force) mains. The vertical separation shall be maintained within 10
feet (3 m) horizontally of the sewer and water crossing. When these
vertical separations are met, no additional protection is required.

2. In no case shall pressure (force) sanitary main cross above, or
within 24 inches (600 mm) of water lines.

3. When it is impossible to meet (1) above, the gravity flow sewer shall
be installed 18 inches (450 mm) above or 12 inches (300 mm) below the
water main, provided that both the water main and sewer shall be
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constructed of push-on or mechanical ductile pipe. Pressure (Force)

sewers shall be installed 24 inches (600 mm) below the water line

provided both the water line and sewer line are constructed of
ductile iron pipe.

4. The required vertical separation between the sewer and the water main
shall extend on each side of the crossing until the perpendicular
distance from the water main to the sewer line is at least 10 feet (3
m) .

3.16 IDENTIFICATION

A. Install green warning tape directly over piping and at outside edges of

underground manholes.
3.17 FIELD QUALITY CONTROL

A_ All systems shall be inspected and obtain the COR"s approval. Prior to
final acceptance, provide a video record of all piping from the building
to the municipal connection to show the lines are free from
obstructions, properly sloped and joined.

B. To inspect, thoroughly flush out the lines and manholes before
inspection. Lamp test between structures and show full bore indicating
sewer is true to line and grade. Lips at joints on the inside of gravity
sewer lines are not acceptable.

1. Submit separate report for each system inspection.

2. Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible
between structures.

b. Deflection: Flexible piping with deflection that prevents passage
of ball or cylinder of size not less than 92.5 percent of piping
diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

e. Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections
until defects are within allowances specified.

4_ Re-inspect and repeat procedure until results are satisfactory.

C. Air Tests: Test sanitary sewerage according to requirements of
authorities having jurisdiction and the following:

1. Test plastic gravity sewer piping according to ASTM F1417.

2. Test concrete gravity sewer piping according to ASTM C924.
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3. Clean and isolate the section of sewer line to be tested. Plug or cap
the ends of all branches, laterals, tees, wyes, and stubs to be
included in the test to prevent air leakage. The line shall be
pressurized to 4 psi (28 kPa) and allowed to stabilize. After
pressure stabilization, the pressure shall be dropped to 3.5 psi (24
kPa) greater than the average back-pressure of any groundwater above
the sewer.

4. For force mains, perform testing after supports and anchors are
installed. Test at pressure not less than 1-1/2 times the maximum
system operating pressure, but not less than 150 psi (1035 kPa).

5. Testing of Fiberglass Sewage Holding Tanks shall show no leakage
during a 5 psi (35 kPa) air pressure test with 5:1 safety factor.

6. Testing of Concrete Wet Well shall show no leakage with the wet well
completely filled with water for a duration of 4 hours.

3.18 CLEANING
A. Clean dirt and superfluous material from interior of piping.

~—— END --—-
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